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We Selill Diilred" ""
To develop the type of product manufactured by the Gen·

eral Radio Company requires a Ilirge stoff of engineers, each
a specialist in one or more phases of the work involved. One
of the functions of this staff is to assist the customer in the
selection of instruments in order that the correct equipment
may be purchased with a minimum expenditure.

There hc!ls always been an intimllte contact between our
engineers and our customers. The technical nature and the
manifold uses of our product make the maintenance of this
contact essential. For this reason, the General Radio Com­
pany maintains no sales agencies in the United States, but
distributes its products directly to the consumer on a net,
no discount, basis.

In order that customers outside the United States may
receive equivalent technical servicc, cxclusive distributors
have been appointed in many foreign countries, each capable
of giving technical information regarding General Radio
products. In all matters regarding General Radio apparatus
the customer should communicate with the distributor from
whom this catalog was received. Prices listed in the catalog
are for domestic use only. Costs in foreign countries, where
import duty and freight must be added. can be obtained
from the distributors in those countries.

GENERAL RADIO COMPANY
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SUGGESTIONS FOR ORDERING

ORDER BY TYPE NUMBER

Always Ol'dCI' by cat:\log type lIumber,
and whcnc\'cl' possible mention name of
item, ranges, or other sigl\if-jc~lllt specifica­
t.ions :lS protection against. misunder­
standing.

Dc Slll'C to include orders for any :lcces­

sorics desired or for cnlibratioll:; which
must 1.>c made before shipment.. If minor
modifications ill t.he purts or instl'ument-s
to be OrdCI"cci would make the equipment
more useful, our Snles Engineering De­
partment would be gllld to discuss the
clct:tils.

TeLEGRAPH AND CABLE ORDERS

We h:we direct tc1cgmph printer 0011­

ncct.iolls with \restel'll Union for the
prompt handling of mCS&'lgcs.

Usc Bentley's code and the code \l'ords
accomp:'lllying cHch catalog clcscripliol1.
Our cable :l.ddress is m;NR:\l)CO BOSTON.

SHIPPING INSTRUCTiONS

UIlIc.::;:; specific instructions :lccomp:lny
the order. we shall llse our hest judgment
as to the method of shipmellt. Repair
parts 01' other items 1l1.'Cdcd quickly ClIn be
shipped Air E:..:prcl:iS if re4ucsted. The fol­
lowing tablc shows :lppro:..:imat.e costs of
this sel'vice ill cont,incl1Lal United Stntes.

,Iir 21b8. ,j Ibs. e5 lb.. 4fJ 11M. Ott;r 40 Iw.
Mile" C,,,t,, w:r lb.

149 51.00 SI.OO S1.00 $1.2;1 3.07
~4!) I.n;! I.IS 2.:.10 ;I.GS 9.21
5·1!) l.Ui 1.'12 3.8" 6.14 15.:~5

lOW 1.17 I.ns 7.6S 12.28 30.70
230\0 1.-15 :1.53 17.05 2$.2-1 70.61
O"er
2350 1.47 3.68 18.'12 29.47 73.68

PACKING

There is no charge for Ollr regular domes­
tic 01' export packing and 110 ch:Hge for
shipl)ing cOlll:lillCI'l) Ot· Cl'Ises. C!lses .lire not
returnable.

TERMS

Net :30 days. All priem. are 1".0. B. Cnm­
bridge. l\'!assachusct.ts. Unless credit h:)s
already been established. shipments :u'e
made C.O.D.

When full payment aceo:npanies an order
for equipment. except fo!' l'cp~il's, we pay
tmnsportat.ion charges to :l.ny poin1 in the
eoutinenllLl United Stales. except Ahl.sku.

REM ITTANCES

Should be made pll.yablc itt p:~r in Bost.on
01' Xew York funds.

PRICE CHANGES

All prices ine subject to change without
notice. Formal price ciuot:\tions remain
oJ)(~n for 30 day:;.

Prices shown will be incl'ens{~1 by the
amount of any applicable s!tl(:~, use. excise.
01' similar Lnxe:; that are now ill effect 01'
th:tl may hereafter be imposed by Fedel'll.l.
Stale. 01' 10cl\1 governments.

FOREIGN SALES

We are represented in principal countrics
abl'o:l.d hy resident distl'ibuLors, who are in
elo!'o touch with the factory /l.ud who have
:w:til:l.blc 1he latc:;t technical and commer·
cial information nbout our pl'oduttl;. A.s
conditions permit, some Goneml Iladio
reprcscntn.li\·cs will carry stocks of the more
popular it.ems.

All prices shown in this catalog nre net.
Lo.b. the factOl·.... , fOl'::ia.les within the United
• 1..'1.tc:;. Prices abl'o:HI, while based llpon
the s:\me pl'ice list. will be someWhltt higher
because of customs duties, transportation
charges. insllI'ance, etc. Our I'eprcscnt.a.l,ivcs
will welcome inquirics from Cll:;tomcl'S in
their territories eOIH.:eming delivered price:;
and any other sales, service, or engineering
mittler'S.

Sec Pl\gC 227 for list of l·cpl'escnlath·es.



SUGGESTIONS FOR ORDERING

SPECIFICATION CHANGES

\\"c reserve the right to discontinue in·
slnJmcnts without notice, and to ch3..ngc
spccificntions ilL any time witlloul incurring
any obligation to incorporate new features
in illstnuncnls pre\"iollsl.y sold.

WARRANTY

We wafmnl each new instmmCl1t manu­
fllctured and/or sold by us to be free from
defects in material :md workmau!ihipj OUf

obligntion under this W3..rranly being
limited to rcl)''liring or replacing any instru­
ment or pari thereof, e.xcept tubes lind
batteries, which shall, within one year
after shipment to the origill:ll purchaser,
prove after our e.xaminalion to be thus
defective.

REPAIR PARTS

Whell ordering rep:.lir parts, be sure to
describe c.'lrcfully the parts required, also
referring to the symbol numbers and de­
scription from the p:lrlJi list, and give the
type number and :selinl number from the
panel of the instnllnent.

SHIPMENTS TO GENERAL RADIO

WIWll rclul'ning insll'umenls for ropnil',
rcctllihl1llioll, or fOI' any other rcnson,
plclIse ask (Jill' Service Dcp:nlrnellL fol'
HcllJl'n :'.llItcdal Tllg and shippinp; ill­
stl'llrtions. Plcase st:lte type numbcl' and
serial Illlmber of instnllnCllt lInd dnte of
I)urchlli){'.

DOMESTIC SALES AGENCIES

Bcc.'llISC of the Company's direct. &lIes
policy no geneml s.'llcs :1gencies tire :1J)­
pointed. Completc stocks :lrC curried only

at the facwr)' warehouse. A partial stock
is mainL'lincd lit Los Angeles.

BRANCH ENGINEERING OFFICES

Enginccrin~ offices are maint.'\inoo in the
following cities:

Xew York 6: 90 West. trect
Telephone WOrth 2-583;

ChiC:lgO 5: 920 uth l\lichigan A"cnue
Telephone WABash 3820

Los Angeles 38: 950 Korth Highland
Avenue

Telephone HOllywood 6201

Customers in or Ilear these CltlCS can
quickly and colweniently obt.'lin informa­
tion lIoout our products from these offices.
In ch..'\rge at each office is n competent,
factory-trnined engineer who will have all
available technicnl llnd commcrcial data.

.\lthough our domestic sales arc made
on n c.lircct-to-thc-consumer b.lsis, we have
nrmngcd with Illlmerous foreign distribu­
tors for tho 5:\10 nlld servicing of our
products out.side of the L;nited ·tat~. (Ree
page 22;.)

OTHER GENERAL RADIO PUBLICATIONS

III addition to thiiS cUln.!og wo publish
11 number of b\lll<:tins of interest to toch­
nic:tl and IWofcs::Iionnl wOI'kcl's in specialized
field:'!, :1 III I :1 monthly mag:lzil1c, the Gel/m'at
RMio N:qJcriIllClller, fOl" free dh:itdbution
amOllg inlcl'C8ted pcrsolls. The EXlu:ri­
mellter contnins technicnl and semi-tech­
nicnl cnginccring articles which nre contrib­
uted, for the most pnrt, by Olil' engineering
staff. To be placed on the m:liling list,
merely fill in, clip, and mail the coupon
below; or SUPI>ly .\LI.. of the infornlo.'\tion
t"C<lucsted .

TO; Ceneml Radio EXPEHDlI~XTER,2'75 :'Ilass.'lchusctts :\,"c., Cambridgc 30, :'.1:

Entcr my Co.:\lPLDfEXT.\.RY SUbscril)tion to the O-It EX.PI~RL\tEXTEn..

XanlC (priut.) "................................•......

C'onlpan.v Xtunc ..................................................................•..

Coml>any .\ddress...................••............................................•.
Strcc" Cilyand ".one ~o. SUl.tG

TYI>C of Business ....................•............... )'our 1'itle .
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PATENTS

~'rany of OUl' products arc manufactured
and sold under United States Letters Patent
owned by Llle Genoml nadia Company or­
limier Iicensc grants from other companies.
To simplify Lha listing of these patents they
are given here in a single list and referred to
at each instrument only by appropriate refer­
ellce number.

I. Ccrt:tin vacuum-Lube amplifier devices,
elcctdc wave filters, "acUlltn-tube oscillators,
aud SOlllld~levcl metors arc licensed by Wes­
tel'll ElccLric Company, Inc" undor nil United
St:'llcs Letters Patent owned 01' controlled by
American Telephone and Tclcgl'aph Com­
pany, or Western Electric Company, Inc.,
and any or all other United 'lates patents
with respect to which Western J::lcctric Com­
pany. Inc., has the right to grant a liccnse,
solcly for utilization inl'csc<tn:h, invest.igation,
mcasurcmcnt, tcsting, instruction, and de­
velopment work in plll'e and applied science,
including enginecring and industrial ficlds.

2. Patcnt 1,871,880.
3. Patent2,29.J,0.J1.
4. Patcnt applied for.
5. Patent. l,gOI,3·~3.

G. Patcnt. 1,001,3-1-4.
7. Patent 1,9·1-1,315.
8. Patent 1,067,J 5.
9. Patel1t2,173,·127.

10. Patent. 2,3G7,l)8I.

II. Patent.. 2,000,0]3.
(also 13rit.ish Patent 439,507).

12. Liecnsed under all patcnts and patent
applications of Dr. G. W. Pierce pcl·taining to
pic1.o-clcet.Jic crystals and t.heil· associated
circuil-s.

13. Patent 2,069,934.
14. Patent 1,9-1-3,302.
15. Licensed under dcsigns, patcnts and

pat.cnt applications of Edgerton, Germes­
hallselll\nd Grier.

IG. Patcnt 2,376,394.
17. Patents 1-l-2,i77 and 143,807.
I . Patent 1,083,4-17.
19. Patcnt 1,967,18'1.
20. Patcllt 2,012,497.
21. Patcnt. 2,012,291
22. Patent l,ng9,8GO.
23. Patelltl,790,J53 and other patents,

covering electrical discharge devices and cir­
cuits with which said devices may be lIsed,
owned by the Genoml Elecl.ric Company or
undol' which it may grant lice.lt.ses.

24. Pateut. 2, 173,42G.
25. Patent 2,298,177.
26. Patent 2,362,503.
27. Patcnt 2,029,358.
28. Patcnt 2,3iH,718.
20. Patent 2,025,775.
30, Patent 2,37'1,248.
31. Patent 2,J25,816.



VISIT OUR LABORATORIES AND FACTORY

We cordially invite you to visit our engi­
neering laboratories and factory the ne.."t time
tbat you arc in the vicinity of Cambridge.

Qur plant. is located in Cambridge (across
the Charles River from Boston) at 275 ;\'lassa­
chusctts A\·CIllIC. This is half way bet.ween the
i\lassachusctls Institute of Technology and
Central quare, Cambridge.

The accompanying map and the directions
below give details for reaching the plant by
public transportation or automobile.

HOURS ~'on "HilTons: 10:00 .-\.),1. to 4:00
P.M. every day except Saturdays, Sundays,
and holidays.

,.._--

HOW TO REACH GENERAL RADIO COMPANY

By PUIll.IC TnANsl'OllTATlON

From Central Sqlwre, Cambridge: Walk
down ),[assachusctts Avenuc about six blocks
to "275" or take any Doslon-lx)lInd surface
car or bus on :\Iass.l.chusclts AveJllte and get
oft at Windsor Street,

From SOllth Station, Boston: Take a subway
train for Cambridge and get oft at. the llfth
stop, which is Central Square. Then follow
preceding directions to 275 i\lassachusct.ts
Avenue.

FrOI1~ Xorth Statio,l, Boston: Take a street
car to the Park Street Subway Station and

change there to rl C'ambridg(l subway t.-ain on
thc 10wcI' Icvel. Get oli at. Central Square,
which is the third stop. See above.

From MosStlc!luscflsStafioll, Bostoll p..[assa­
chusctls Avenue and Boylston Street): Take
a stl-ect car 01' hus marked "Ilarval'd." After
crossing the Chal'les 11i\"(~r into Cambl'idge,
get. oft at Willdsor Street almost directly in
fronl of Gcncral Radio,

By Ali-'O)IOlHLF.

:\Iemorial Drive in Cambridge (Highway
Routes U. S. 1 and :\Iass, 2, 28, and 38) mns

vii



along the Charles River and intersects Massa­
chusetts Avenue (underpass) at the i\'Iassa­
chusett~ Institute of Technology. General
Radio is On :,'lassachusctts Avenue one-third
of a mile from this intel'section.

Harvard Bridge crosses the Charles River

and connects M.assachusetts Avenue in
Hoston and in Cambridge. From the Boston
side of the river, turn into Massachusetts
Avenue (from Highway Routes U. S. 20 and
:"1 ass. 16, 138) and proceed over Harvard
Bridge into Cambridge.

WHEN TelEPHONING you may fmd the following list of departments and individuals of value
in eliminating unnecessary delays before obtaining the informa.t.ion you desire. Our office tele­
phone number is TRowbridge 6-4400.

Dclivllry Inlonmillon on Ol'ders Already Placed (cntalog itcms
only)

Priee and Delivery InformutiUll on Eq\liplllent Not Yet Ordered;
Technicnl fnform(ltion Oil Uscs of "Bquipmcnt

Service find MainWllanr-c Information

Ilcpnir and Bclurn of ,Equipn)cnt

Hcpair and l1ephlC(;lllcnt Parts- Price and Delivery Jnformation

Commercinl Dept.
H. P. HMl:.~XSOX

S:\l(l$ Enginl.'Cring Depl.
~1. T. S~lITIl

W. R. SAYl.OH
F. D. Lt:wls
S. W. Dl;Bl..Q!s
i\T. A. GU..\IAN

Service D9pt.
n.. G. AI.EXAxIH:n
It H. DAWt;s

$crvice Dept.
F. w. S1;I.]'~;11

$crviee Dept.
P G. HWll.\!OND

"iii

Branch Engineering Offices
),iew York
Chicago
Pacific Const (Los Angeles)

Telephone l\umbel'

WOrth 2-5837
WA l3:lsh ;3820
HOll.rwood 6201

Enginccr in Charge

r. G. EASTON

I<. Al)AMS
F. IIlt:LAND





STROBOSCOPES

TIll'; STIlOIlO"COJ'I'; permit" rot.at.ing; or I'et-ipl'oc:l.tinp; ohj('cl~ to he yic\\"('c1 intcrmiUe'nU,v :tnd
produl'l':' til(' optital ('1)'('('1 of "lowIJlJ,!: dO\\"11 or stopping motion. For in;::t.Jtll('l', a.n elcct,ric f~Ul

j'('\"o]yilll-!: :~t l~OO rpm I\"ill apparcntl," he swndillJ.!; "till if vie\\"ed unde!' a light that fla$hc~

uniformly 1.-';00 t.imC'.~ pt·), minute..\1, ]iHtllh.... hc." PCI' minute, the fan will aPJl(';~l' to 1'('\'olv(' :\t
I rpm. alld .\1, \:-101 t-!fL..,!lC."'. it \\"ill 1'01:1.10 hackw:1-rd a,t 1 rpm. Bccall."'t' the eye retain:, illl:l.gcs
lor n,n :l.ppn'cia.l lip fr,wI,iun of a ..;peond, no f1i('km j,:: ~eCll exccpt at.. '"cry low "pcl'tl.... The ;~Jlpal'cnt

slow motion j" ;Lll CX:ld l'cplit·;j, of tIl(' original hip:h('r~"pced motion, :,o'"hal, the motion of :1

hig;h-:<pe!'d llllleltil\e call he anal,\':wd with t.ht, ~trolJo,.;('oP(! undel' l10nllal o]l{'mtin~ {·ondition:-::.
The ;;tationar~' imap;f' t.b:tt i:-: :-:{'cn wll{'lI tht' na~h :~11l1 rot,Ltiollal :-:[l('{'d:-: at'(' ('qual m:~k(':'l pas·

sihlf' "Ny ]J1'{'ci:oc !<pf'cd ,.;('ttil1/!,~. and whcn tIl!' na~h t':Ltf' contl'ol is ('alibl':l.ted ill rpm, II"; in thc
STHOBOTAC, t.ILl' Stl'o!Jo:,;CO!lP nl"n he u.~('c1 a..~ no tadlOlllctcl',

,,"ht'n t.1w TYl'E ,~4!J-(' ('ont:wt,or i,,; II:-:('(! to f1a~h ast,rollll,~copf'.the posit,ion of 1.11(' flil..."h within
a singh- cYl'lc of motion f':UI be adju:-::ted. \\'ith till' THE ,:;.j!)-P2 11,l"l1d C'ont:wtol". the fla.."h Cf\.n
b(' controlled h~' the po,.;itioll of it c:Lmshaft or ('rank:-:lmft on till' machill(, undN oh:-:el"\·:\tioll.

FOI' photop;raphy of ohjcc,t:-: moyinj!; :"It high SIJl:eds, General Hadio !'t,l'oboscoJlt's pt'Q\'ide :'1.

nW1lllf: of t.:Lkill,g" both ,.;t.ill and mntion pi(·tun:::,;.
For 1I111';I-hi~1l-,.;pc('d ,.;ing:lc-flll:-:h \\"ol'k, the .\rr('B.oFL.\~r-r (p;l~e 8) i;: rc('ommenc!f·d. \\'hieh

h:\:-:: a H:\"I! d~lmtion of only abolll two millionlhf: of a scc·ond. For :<IO\\'el' siwed work. 15 to 50
milliont.hs of:\ ,.;('("ond, if a limited area i1S to be phot.ogmphcd. ,he' :':lTIlOIJOLl'X (-:In be used.

For pholop;raphinv; l:ll'v;e lll'ca~. or fot, 1l1t1':l-higIH3p~d nlOliOIl piC1III'f':", the 'fYI'I': 1.5:33-..\
Hij.(h-:-ipct'd '\1(ltion-Pil'llirc A~:-:elllhl,\' should he Il:-:l'd.

l":-:C1S of t.lte ,.;trolJ(i::i('0pC arc di::;cll:-:sed in morc detail in the booklet Hyes for Industry, :I copy
of which lI'ill be :;cnt upon I'(,flllcst.

TYPE 631-8 STROBOTAC*

USES: TIl!' S!roholac i,; ll,~cd for mca:-::1Il'illA" t.he
sp(,f'd of rota t i tl~, I'('(·i proca ti itA", 01' \'i\)I':l1 i ng
n1l'chanistn:-: and for ulJsf'I'\"ing tlwil' opcration
in slow motion. In t.1Ic d(',.;ign :l1ll1 testing of
machincs ;lIld hi~h-spcl:d mechani,;m:<, the

Stroholac is il1\"'al\l;ll>\e, The opel':ltion of
mow)"::., fan:<, Pllll('~''';, g:Clll'!;, i':Ull::;, ;llId ot,l1('r
machinr \'lement;.: e:'n hi' cX:lmin('(1 in Sltl\\'

motion. ::;pccd nH'H>illremf'n[,.; 1'01' on~rload :lnd
undel"load te:-::t:-: can hf' madf', It. is idf':ll1v
suited for mpidly :ulju:-::ling thc speed,; of ;\.
nund)(~r uf 1II:lc1linc,.; intendt'd to opN:lte at
the :<ame sp('(,d, :lJ3, for in1SlaIlN" tCXli!f' spin­
dles. In pmduction lestinv;. il pl'O\'ides II

llll'ans uf rapidl~' nligninv; lllcch:lni:-::m.~ thaI
0Pf'fMc IInder tlo;.:e lolel":ll]("(:s, It i;;; appl'o\,(·t!
fol' u;:e in chef'king the calibration uf aircmft.
lachOlneters.

DESCRIPTION: The ~trobotaci~;l small, [l01't;l­
hlc s\..l'Obo,~c()pe calibrated to read speed
din·tLly ill revolutions pCI' minute, The li~ht

source is a ~tl'l)bolron lamp mOUIlI.N! ill a
pal'abolil: l'eflee:tOl'. The frequency of a s('H~

cont;lincd electronic pl1l;:c generatur deter­
millCS t he flashing speed, which (':Ill he ,ld­
jllsted, by mcall;: of ,~ dirccl-I'e:uling: dial, to
,lll,V vlIllle betwcen GOO rpm and 1 1,100 rpm.
If df'sil'ed, t.hc specd call be eontl'oll"d by lilT

external (:Ollt:H,tOI', by the a-c line I"n'quency,
or Lv ,III o~cill:ltol'.

The Kirobotl'Oll is dc::;i~lIcd to gi\'e :Ill cx­
tremely :-ihol'\. f1:t:;h, and hCllCC :;harp imagcs
nrc obtained e\'Cll ,It, speNls up t.o Sl'\'cral
t.imes t.lte scnlc \'~dues,

2 GENERAL RADIO COMPANY



STROBOSCOPES

Speed:; outside the sc:l1e ran~(' of thc in­
strumcnt C:1I1 be mca:-<lll'cd by U:;illg multiples
of the fla:;hing speeel, Thc' Uppl'1' limil. is not
sharply defined, hut. in ~cncl'al, speeds up to
:tbuttL IOO,OUO rpm can bo nu:asured. 1'pccJs
Ilt'lol\" (j1l0 rpm Clln abo be measured, bulthe
ll:-:;C of Ihe :-;trobot:1C for this r:lngc is noL
recommcnded, hCl'allSO of flickel' c:Hl,~cd br
l.lte in:lbilily or the c,\'e La rctain sllcccs"i\,'e
image:' for:l "<llllkicml,\'lonp: IWl'iod or t.imC) 1.0
~i\'e til(' illu:;iOIl of continuo\!:" motion,

FEA lURES: ... So eoulad with the medlani:-:;m
under mC:l:"lll'cnll'lIl i:; l'pquil'ed, and ll{'lIee no
power i:, ahsol'beJ wlwn the ~trobutllc is lIsed
for specd mea"'llrenwnL

to- The :'ICC11l'a(;\' or mca:'illl'Cment i;; within
±1%- of indi(,;;tcd i-lpced, when the ~c'Hle is
st:llldal'clizcd from a fl'('(lll('IWy-ClllIll'ollt'd
po\\'e!' lim',
... The ~tl'ubut:lccan be lI:'icd ill p'a('('~ ill;t('ec:,,­
sible to othe!" type,,; of L:1Cht)lIlctcr"'i it i", llel'(':<­
Slll''y only to direct t,llc strobost'opic light 011

the ch:mcnl, untler llwaSlll"l'1l1ent,
... .\ slow-mot iOtl d l'i \'(' r:\ci Ii lates pl'cc'i",c ",peed
sell ing;;;, :md the spcl'cI scalr is easil,\' rentl fl'om
t.llt' cll'lIllI-type dial when the :->trobol:lt is held
in the Jlositit)ll of normal lise,

Wlwn a larger :ll'cn i:-:;lo 1)(' illuminated, the
~t l'()h(llac ("an 1)(' u;;;ed to ('onll'ol loll\' fl:l:<hillj!;
i-ll)pc'd of the THE (j·18-.\ :-\tl'Oholl1'" dc:<t'l'ibt'd
on p:lgC -:I..

['rirr
Duration of Flash: 11,'l\\'rN'':; ",,\1

TI/I>"

Accuracy: ± l' ;. or t h(· ,li,,1 r""llilll: "I",,'\' ~OO rpm ",1I"n
Lltc :-;1...,1,01:"" l~ ~latllbrdi1,1~1 in lCl't"~ ur a fr(''1tlcn('~'.

C/,nlr"lle'! l"''''cr liue, {",nl1'Ul~ for thi~ ~t:Ut!l:Lnli",\livn

'lo,ljlt,<lltl('n\ "t'(o pr"dolpd, \\,11('11 "" (l~tcr,,:d fhshinF:
t"o.::tn< i,~ u,-e<L tltl' fI"(,llr"c~' i,_ tl",L of Ihe Il,,~]'itll: ~(.lllr(·(!,

SPECIFICATIONS
Range; The (und:Llllcllt"l r:"'I(o<lrfl,,~hi,,1': ><pt'(.,l is fr')!11 Power Supply: 10;; to l:?i ",,!l8, \.(1 c.I"<'I(·;;. Pricl''; rur
Ii(HI 1<) l-l.ll)llllcr llIinUlc. Tile __ pcI'd i~ rC:lf! tlir..,c-Ily (rl)m ('PI'"'' inn {TUm Ii II"S "r .)1 her 1"!1Iwl:C!' "lid f~'lll"'Jlci,"

,,<li,,[ r:t1ihrated ill I'lllll, Ii," ",inc: IUlihil'h·,; uf the fh<!oillR will Ill' 'lufltNI UIL r('qlll's!.
~J)("'(1. lht, '-""!:l! <)f 1I\('''~'"'emelll e:llI he c~(erHl('d up lO Power Input: :!;j walt~.
:dl<>ul HlII,OIlO rp'n, IlUt!, h.,- ,,,,,llip!,, illlaJ,:C$, S]l(.'C<!$J Vacuum Tubes: O"e Tn'.: G:ll-Pl :-:nUI>lllrnn, nnl'
';VIllc-what l.oo](,w {i(j(J "P'" c'''' lICe "'e"~\II·cd. i\XS-(,TjG :Iud lml' (j:\i-GT/G ;'11' TC'I"in·d. A "Ulllillete

81'1 "f t 1l1~8 is fllrnishNI wi; h thl' in,;, TUmelll.

Accessories Supplied: ~evcn-f()Ollint' I'Ollllcplur ,'onl
:\nd Il!lll: lu fil r,nnt:l\'tor jack,

Mou I1ti "9: ;l1<H,,1 ,,:;hinel ,,'il II carryi "I-: h"ll{lh',

Dimensions: 7'1 ~ ~'{ ~!:l}ii i"c1H"~, fjl'er·"ll.
Net Weight: ~l'~ pOllud~,

(',,.11 l1'..,II

B1U\'O

SE"S,\

$125.00
5,00
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STROBOSCOPES

TYPE 648-A

USES: Tlw TnE {il~·.\ :-:trnholux CX1('lId:; the
u;,:('rlllll('~::-: of the :-It,I'ohota\' l.O :l.pplic:~tiOlI:< I'e­
(l1lil'ill,l!; (·()lIsidera.hl,\· llIon1 light than the
:-:tt'{lhntrrlll hll1p is (':lpable of suppl.... ing.
~Jl(·\·ifil·ally. it ""huuld he u.':C'd wl1<']'(· l:wJ;"cr
arell.." :If(' tIl he illuminated 01' WIt('I'(' f!:l'(':\tCI"

liJ.\'lll inu-'lI:<ity j" ]'tlquil'cd.
.\lthouS!h 111)1 a" fa:o:t :1:- the· :\1i':I'Of!:I:<ll. tbc

Rlmhvlux ha,.: bN'1\ \I:«.'d in r:q>t'rimclllal work

STROBOLUX'

fOl' makil\~ high-:-ip('cd :singlt'-!lllsb photo­
graphk records of limited :U'(':lS, [t ha~ al~o

found =-ullle appJit:ltion its a lig:ht SOUl'('C ill
('onjlllH'tion willi 11 COlllillllUus-film t"lllllt'ra.

DESCRIPTION: TYPE (j-IS-.\ :-itl'(}hohlX ('/)I1,,:is(:;
of ;\ POW('!" i'Uppt,\' :md Ialllp. ('apahlc' lit' pro­
t1ucin~ brilliant li~ht fb..... hC'.~ at ;"\I><'i-'Cl~ up t.o
6000 p<,r minllt<" The f1,\."'hill~ ~'lur('c i,;;\ Tn~;

ij:H·B :'it rohtll~\(' :\ud CUll~t'l.!ll.'lI\l." ('lUI IIC ('011­

irulll,d hy (I) the :;clf·t'Olllain('d plIl~c j.;('llCI'­
at III' in tire StrubotlU', (2) tim :H' lim', (:'1) n.ll
('x\('I'I1:11 Cllnt:l('tor (THE 5'W), Ill' (·1) an

CXU'l'llal {J~('ill:\tol', !J1'('fN:lhl,\' (lilt' whiclr tall
8uppl,\' 1'l!jllaJ'C 11":1\'(' pul:,('~.

Tlw lamp, 11l1.'d with a ran' J.ta,~. fUl'lli:.:hcs
ahout 01\(' hundred tinws a,~ mlU'!l li~ht a."i that.
(if til(' :-'lrobm:l('.

TIll' (:Iltil'c :L~~('mbh- i:o hOll:ocd in a Ill<'tal
l':~liill('\ with llu: lam!) ami it.~ tl·indll'C'lIcclor
un Olle :oidl'. The I:\mp Imu:,ill).!; i~ n'lII(1\':\blc
from dw (':~"e and is furni,;:hcd with :"1. lO-foo1.
extension ('able.

FEATURES: The comhinatiun of the TYl'~:
{j:H.B Stl'ohnt:'w a,ne! TYI'~:'r;·lS-.\ ~Lrobolllx

h:l.~ all tho lLd\,t1l1tag;(':, (If the ~trobot[U' it"'clf
plus lIro fl'i\t.uI'C of hi~h illu1l1ill;\iioll, ~u

apPl'('t'i:~b1tJ dll]llic:nioll flf faciliti(, ... i:, in·
"oln'd, :'(1 tlll~t the Jllll't·!L:t.... (· or the T\"I'~:

(j4~·,\ :-'{,wlmlux i" :Ill ('('oIl1l1llind l'itllutioll to
pmhlc1l\~ 1'I'l.!lliring gI'C:\t('I' illullIin:ttion than
i~ providt'd Ly the Sll'uhut1IC.

SPECIFICATIONS
Range; l"pl'l 100 n,uh(>lllf'r~~"1If1 (r.(ItKt I""r tlllllUll').
!'ill~lt' [\n·ht'~ 'or ph"',,~n.I,h~' "Un "l~" 1,,-, ,,1'1:,itl(,,!.

Ou ration of Flash: H~"" ''('u I", :tl,d;ill ",k......N'f'mll, <I.,.
Ilf'lilh".: 1t1"'11 1I""hi,,.: "'Ioe",l "wlltl"'" tl,,· .·"ttinl:: "I the
~I'I-:EI)~ I'''HI(,< ~\\i[dl. Th,· ~h"rl\,r 1I".r, I" fI'''"incd"t
lh., hh:h"1 .1 ....."1,,.
Accuracy: Th(' :L""\lr",'~"~ tI,,,, 'I( d,., ~"\lr~,' ""Jl1r<Jllitlg
tlo., fllI"llin" "l!l"'~l. 1A-v "''''I·ifi''",i"n. (,II' Tn'~; t>:ll-H
:'tr"I",t:,.. , l"'l'l':l.)
Power Supply: to:. t" I:.!.; l"r:.!10 t., 2':;01 ,·',h~.':;O to
nO ...,·d..•.
Power Input: I:.!'-, "'Ill". ""''l:i",u ....
Vacul.l m Tubes: 011(' .W':l B""lifi,'r ,,1111 "11(' TYNC r.1...·Pt
1,1"011', ..... 11 "I lI'hid, 1m, furlli .•h..<l with till· "'~lrll"'''llt.

Moun ting; Th", I'l)lI1pl(·'t· :t"_.t·,,,I,I~' i. 1i"ll",·,1 ill a "Iol'l,t
tlll'I,,1 "",c. Thr,"uIlI' aUtl i,,, 11_lllI'h r"IlI'~·'"r urt: tl",tllItl'll
,", ""," "1<1,,. IIll' Ill)\"t:r ~UIII,I ... , 'II I!lI'!l1 hl'r. Th(> 1"(>1"",·:,),10;::
lamll ,,·,,-,'II11,ly b proddrol "it h n 'I ~ :w ':'1'1 ><>,[ 10,,1(> ror
,l'il'",l 1I,""III;"!.:.
Accessories Requ ired: .\ :'1 mll",,,1' i~ IIl'I""-ltry III l'lX'r­
:11(' ,h.. :'lr"h"IIL~,

Accessories Supplied: , 1"-"'''1' ""1,1(',,, ""bl.· I"r .....n·
ncrt i"" 10 IhI' :'u'o!>o"I<'. :", "'l:h'"·i",, ,-,,,1,11' Inr thc lamp.

7'1/P(

DimenSIons; I:i"'" x II t.:'1 1:1 ' ~ i"dl(>., o"cr-all,
Net Weight: ::lIJ. lJcl1l"d~,

.\ir rurt't'nl-ll (',mscJ loy :a f:ln :ore ~ho"-n with the "itl of
tlol' :'llroh..hl:'l.

C",I" II',-ml Prier

648-A I Strobolux ". ,." .. , " I
648-Pl Replacement lamp .. , , .•. " ,

1',\TI·::-;'r :-;llTI("E, ~ Xo'", 1'-" !lllU "1,
'I'rn,le \hrL Htl(I,lrr...ll .:'. 1'"",,,1 {ltti ......

~C.\l.Y

S{;RI.Y

$205.00
17.50
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"1"\'1"; ....,1\1·(; F:ynrlIMu"u~-.\I"I ....r-Dri'·NI ("unt"cl',r.

STROBOSCOPES

TYPE 549-C SYNCHRONOUS-MOTOR CONTACTOR

TYPE 549-P2 HAND CONTACTOR

USES: ThC--t· elllll:U'lor~ an' inl('u<!{'(l fur 1I"C
wit It (i('II<.'I'1\1 !(;ulill:--1 1"1,1,,1"('\11)(''' :I." :'(IIlI'CC": uf
:u'\'\Inll\·ly timl'd ('01111'01:-; fot' fl:lsllinA:. .\
plllj!-ill f':thlc i:-- providrd for (·oll!lt·(,til)ll be­
(11'('('11 1111' COllt;l('lOJ' llf'ad 1lnd till' :-;ll"Ol>ol:IC.

DESCRIPTION: 'I'll{' ..;\"nCllnmlllll"-lll(llIJ!" ('011­
latinI', 'I"I'E ,.,-1!l-(', \~h('n urivI,tI from a 11,~­
vult. li()-t',n-!f' linl.', i~ (·:~pahl(· of f1a:<hiuJ.{ a
Tn'I': (i:~ 1-H :-',1'.,I,Ul ;1.(' :1.t. :10 \' rate IJcIW(.'('Tl I.)()
:llld :U;OO 11:1",111"" IWI" rniHut..:, '1'11(· ('!Jllt.wIlIl' is
dl'in'lI hy ;loll l~OO-I'prn :<('If-,.:t:LrliH~ "'.'"lIchl'\I­
11. Itl!' Ill( II UJ'. Fla:<h in)! ratt' adj u"t men to i... mado
h,\' tlll'llil1~ Ih{' fluted kU01J. \\'hkh Ch:LlLj.!.'C... the
ratiu of tIlt' fl'il'ti"ll-drh'C lll(whatli~m. _\ (';~Ii­

hr:\H't1 ,.I'alll ~in~~ the tl:l..~hinl:; J":~I(' ill f'h·:h~

I)CI' Illillll\(', Pha,.:(' ('an hI' :"djU...1('<! in<!{'/ll'ml­
entl,":u \he 1'IJ!ltal'll/I' hcad. Two r:\ll:.\"~ ari' Tile 1IIIcalihr:\tt'l.l hea.d, fiu(:tl with ruhber
}ll'O\'idt:d, 011(' t'U\'erillV; ::pt'Cd... from 1.')0 to tip so tha.t it {'all he dri"C'1l frO!ll a rOl1ning
I:~OO rpm, tl\{' (ltlwr from iOO to :ltiOU rpm, ::haft, is :n·:l.ihLhlc ...cpamtely :t.~ the T~'l't:

The::!' :\1"1\ rIIlHbtlWllt:\1 r:ul1-\:(;'''; ~1J(,1;(1.~ which .i4!J-P2 Iblld ("lItll:Wt.Ol',

arc lII11ltiplclS of them can, 01 l'our~..c. 1m FEATURES: Al·t:UI':1tel.\· timed fl:l...hinv: mtl:s a..~

me:l..~uretl. 'I'll u di."('ti and twu sl'alc:: an' pm- low a.-; 1,50 pCI' minu\e t':lIl he ()hl:\ined. The
\"idl'tl. ami 11m l'han~c (rom one rall~e to the plltL"c of the Ih..h, i.C'.. i1s time in til<' Il:L..hillg
otl1('r (':In hI' :U'c·H1l1pli"ltN.1 in a h'\\ minutCl<. c'rde, ('an he :ulju~ted. Thi:o Illak('" it. Jlc}:,,,ihlc

Th(' ('ulll:\("IoI' Iwad {':Ul I}(> l'{'lllO\"('(! :llld to :m-c,.:t the ll\(Jtioll of a lllcthani"lll at. :Uly
u::{,"{1 indc·pf'lldl·lItl.\- ~L... :1 hand ("Ollt:1ttor. _\ IIllil11 in it~{'.\'tleClfll!,l'l':\ti()l\. Inlll:Lny ...tro\'o-
rublmr dri ,'i III:; tip i~ pro"id()(l for tlli::; purpo."C. scopic ill "e:.:l il{:\1 illl)'" 1hi... feat UI'(' i" ,·aluahle.

SPECIFICATIONS
TYPE S49-C

Range of Flashing Speeds: I;jU In :IOlkl n"sh\'4 l.er
min'lil' ill I"" .-:1111:.·.... I.j.t!,,, 1:1(111 "n,1 ;1"1,,, :1Ij(j{J.
Controls: Ou.' k,,,,l~h,r ,..ljll~li,,1t b"1,,-,...1 'llltl Ihe "'''''"hlt>
' ....nl"'·lor IlI.-,ul ("r :"Iill.ili,,~ 1'1l;,~e. ):;:och i" pnl\"id(·d wilh

Tn'l; ;J1!J-1'2 H.:llltl CCIU,"dor.

TII//fl

II I"" ..kin.: ;lrl':l,,~<,mc"l lur huldi"l: il finul.\· ill (he de--ired
11,,·i,inu.
Accuracy: Th,' "' ...·un"·\" i.. dcH·nlli"..d h,- th<' fTl'1lu<>.w\"
~Ial.jlil\· uf th" 1"'''-cl lille :lwl the ,U""lIIl1 ur "<':lr of th"
ruhh"r rim 011 Ih" .lriq:lI "·hl....l~. \\ 1"'11 111<' ,,'ht'd. ,uul
"1':11,,, arc -el "''''rt'<'II)', lhe crnJr will ilu-rl'''~c n' ciLllcr
"""I., <,,,d i. "1'IJr"'l<'hc,I, "11(1 :II,,\" lIP ,·"".i<ll'lc,1 1',1;" llOt.
1(",'''1'', th"" ±.;II qlln UII th" low. lllUI ±ilKI rl"ll 011
the hil:h ~,·al~.

Power Supply: W:"; I" I~,j "oh", ',(I "\"l'l('~,

Power Input: a:, \\"'111".
Accessories Supplied: 1'1l\\"~r <"llhl('. nlhhtr dri,'inl: lip
rllr 11>0(' "" 'I hawl ''',"'"rll'r.
Mounting: .\Iut.-.r 1",,1 '"'(Il11''''lnr :or,' mlllllltNI nil :lll
alUlI1iuUIll I"\M", ('h""ltilllt fmlU fi,e hl\i;h to Iht' I,,", ~I~d
m'":1(,. :Inti ,'il'" ,·"non. 1lI·""lI.'!ilal('~ "h""1:1I11: 11:\' ~il(, ,",,1
l'n.o!ili'l1l '1111:.. ,lri"I'1I <Ii_I'. Twu ~I"~ nl l"o""dlll:l h"I~'~,

rw" ,Ii~,·~. ",,,11"'" ~,·"I~·~ ar(' prr.,'idc,,j (,IT thi~ fl\lrllo~,-,.

Dimensions: (l.rl:~lh) [,"\ _~ (width) 1J'1 (I1('il:llq ,1%
illd"..~. ",'·c'r·"II.
Net Weight: 1tI1~ 11''''''''1-.

TYPE 549_1'2

Dimensions: 1""<I:'h I, x ,Ii"rnl'tcr1:11. illrll".,ul·er-:.Il,
Cord: (;Ol1llt','Ii"1: Nlr.1 i~ rurui~h",,1.

Net Weight: ~~~ 11<1Il1llh.,

I'ritv'

549-C
549-P2
549-373
549-371

1'/\TE~T XOTICt:.

Synchronous-Motor Contac'or , .
Hand Contactor"., , ""
Replacement Disc (150-1300 rpm).. , .
Replacement Disc (700-3600 rpm) ....

l!ft XI>l(' I':;, 1'1l/:~ ,'l

.\1.\<':.\ \\"

..\1 \l>.\M
IIYI>ICA

1l\'..\IE~

$100.00
40.00

9.00
4,50
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STROBOSCOPES

TYPE 651-AG CAMERA

USES: The Typg G51-AG Camera is intended
for 11.".(: in taking hi~h-spc('d strohoscopic
pielll],('S at rate,.; betweell aholll 500 and 1500
ft':uues pel' second. Tbetic pictlll'cs arc useful

for allHl~·r.ill~ tIll' operation of l':lpidly rnudnj:!;
n1PChalli,.;m;;, and can :11::;0 be projcded in
"slo\\" motion," Since the camer:l bas no
shut-tel', and the film is cOlltinuou~l.v in
motion, the illumination mu."!. be pru\'iJecl
by :.t higlHjpccd, high-poIVer :;1 t'oboscope,
:';;II(;h 11.'; the THI-: (;2[-\\ (s.ee next page),
\\hi('h also includes the Ill'C(',;:<:U"Y switching
controls. This c:tn1('ra (:an all'o be adapted fot'
takin/.!: higlHlwcd OSl:illogl':lms in COlljuncw

tion WiLh a caLhudc-I':\}' o,,;cillu,.;copc. \\'hell
the camera is used with other lip;ht ,,;oml:c:->,
,dJieh must also be of the "flmilling" type,
suit:1ble cantl'Ol equipment mll:;t he dcYiscd.

DESCRIPTION: Thc camcra i8 ",imilar in gun­
eral COl1stnH;tioll 10 the TYPE G51-AE O:;cillo­
graph necorder (dc~eribcd on page laU), but
only :\' single Illotor, \\'hich dl'i\'cs the 10\\"('1"
or take'-llp reel, I,.; lI1:icd. _\ govcrnor moun led
all the 1:iJ)l'oekct 1:ih:\fL omit 1'01", lhe' "peed of
the motor to gh-c a ('OII,;La,nt film ::peed. The
commutat.or, \,'hkh trip" the stl'obo!'eope nt
single-frame inlerv,ll" on the film, is mad{' an
intcv;r:l1 part. of the spI'oc-kel.. The' TYPE
051-1'5 Lens which is recommelll!cd for ll,;;C
\I-jtll this cnmura has all apel'llll'C of .r/1,5,
2-ineh fonll It~ngth, and a focllsing range of
8 to 100 inches. ..-\ spark coil, \\"hi<'ll call he
excited from an external SOIllTe -"\leh liS the
TYPE (j:{l-B Strobotac, i:-; prodded on the
c:l1ner:1 10 h:mi",h timing m:nks Oil the film.

SPECIFICATIONS
motor i~ drin'" b~' hi~her \'nl1:Ol':e~, ""d 1:10 \'ult~ eall
1,,,- ul'l'l!('d will"lll1 d"m"l1:~ for Ih" ~hon l!l·riod th:u thc
"""'era "I:Wrllt<'$.
Speed Control: Th" \'<)11"'11:(' ap\!li"d 1<> Ill(' molor m\l~t

I", a{ljllslahh', ""d " Tn'~: '·-5H I'r \'-5.1.1:\1"1" \'(,d,w is
recornme"ded lor rhi" I'urpo~c_ This V:\ri"" i~ SUP1)I;l'd
:\s pan of Ill(' Tn',; (;;.'J-;II J'ower ~tl"Ol",,,,,ope ",h"" tI"'l
<,,!uipml'lIt is \I",·d wirh rhe eamHa. All "djllstablc
de.. trie,,1 I()\-"rnor, ",hi"h keeps the Iii", :,~ C(!llst""t
slwcd. is moullh'd un t he sprocket ~h"ft. SpN'd i~ el",n~(>d

hy adju"lil\~ the gQI"l'rnor ,,,,,I ......ttill~ tile '-:Hi"" at
all)Jwsi'II,,'d.,· th(' ..()rl"{,cl \'u!tal:(! fur til(! ,1I'~;r<:d "I""ed.

Starting: 1',111 1I1'('('d ill atrai"<'d in fr'm' 10 to -1O f"'l't
of film naw'l, d'-'IICllding upon \he ,,"'OUllt or film Oil Ihe
r.,.,-.] :u,d Ih<' tll)('ralin/l: ~11""d_

Commutator: TI", "'O'","ut"tor is i"tq~rlll "'illl the
spr<!ekllt iusidl' lhc I,o".illl:, :1Ill! is prv,idNI "'ith a
COll!",'r Jlrl-"S~'''''' "djU"I,n"nl,

Accessories Supplied: P"w('r c"hlc, cahle for (Oll"e"t­
iUII: 10 ]I",,"er "r rul)<!se{'JJ,-", "llt"C reel, "CWi'ld :Lf!"plcrs,
"nd li:;:h(-~hi,,'kl I,,,,,d {or Iii", rc"l.

Dimensions: (Heid,I,) J(;h x 11' s x '" inehcs, oW'r-uJl_

Net Weight: 30 3 i pounds,

Film: An.\" type of ;\5-m1\l film will. sl:llldard I"'dora­
tio,,~ '''''' h" uoled_ A hil!h-~p"",I-elllubiull In"" is
r"~"JrI,nl('llded_

Film~Speed Range: Frnll' "honl ;\" to HlO 1<,,,1 pH
~,.ur1<1 'I<lju~t"hlc h.l· llW;"'. of tI,,, l!O\·"rnor. Thi~ ra"l:<'
""rre_ I"-,,,,b to "I"-'Ill "on to .I :'jOtI ~\" "d:"'d 3 ,-i Ill' h fr:\I""~
I"''' ~"'·o",l.
Lens System: l.e'''S ul11st II{' 1'1Ir"h"""d s<,p:or:,t"I,I-. TI,,,,,
T>"'R '-'51-Pc;, I/I.t, "t" is r",'·"",,,,e,,d,,,.1 (~,.e pri"e li~t

belu"')_ This I.,,,, is Slll!l'lil'd ~'<)lIIl'l('[e with an iri. di,,­
phrltl(Ill ",,<I fo"usi"l( """,,,t :\lId is insl:dl<'d "" 11>"
"a"'er:o with" !U,!"nlitll: 111:11<'_

Focusing: \\'ilh 'fYI": (;,jl-l':j r.l'n, as ~lIpp]il'fl, II",
I()('ll~inl( r:IllJo(C is :-. t" l(j() il\chl'$. F'''''I~;I1~ i~ 'WN"npli.hcd
I>.\" "i"wi'le ,h... i""'I:<', on" trltllshw('lll s.'r<,,,,, pb,.ed 011
th" ~pr<l('h'l, tl'rolll!:h a t,-.I"senpe "t th<' r""r "f 11ll'
"a"Wr:l, \\'indo"," :lre l'ru\·id...d in th" spr""ket fDr this
Illlr("""('.
Reels: ~p('ti:dIF "l:lde r""I. :1'"\' suppliNI. II i. imlWrt"l\l
th,n thcsc bc USN!. "i",,, "rdin"ry """mp("{·;,,1 r.'el~ do
not opcra!(" satisf,,<:t"rily at hid, film "1)('('(1_", (':,p:,,-,'i,y
or re"ls, 100 feel.
Drive System: TIll' film is driw" hy :' 115-,-,,11 uni·
,-cr:>:11 In<Hor nn til(' (ah-'HI! red j'n!' hi~h ~J}(',,'d~, II,,,

'l"ypr

.....! DIRGE

DI.\ Tty

I'rice

$693.00
165.00
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STROBOSCOPES

TYPE 1533 HIGH-SPEED MOTION-PICTURE ASSEMBLY

USES: This (,(Jllipll1Cllt consists of :11l llltl':l­

higlt-SjJl·t'd li~ht SOlll'ce alld a COlilillllOll:;-lilm
came)";!. With this combination, motion
picwrC's of tran:-:il'nt :lnd lIon-l'cp('1itin~ ph('­
lLOllWIJ;l (':ll1 be.wkcn at spcNb Uj) to ]:iOO
fJ':ltll(·..., pC'1' second. The film eall he !>l'IIjc(,tcd
:lL 110I'ln:,1 :,;pc{·ds, fot' "IU\\,*IllO\iull :<twlic,,;,
Or c:H\ be :ll1:11.\'7.cd, l'rame by fmllw, and the
<I:ll:) plo!tt'd LO prO\'idc the dl':-,il'cd infonlla­
t ion. Thi:" hiV;h-spccd mot IUII-pict llre a;-:,.:cm­
hly hal'> heen ":llc(·cs,.:fllll~· applit.'{! to th('
:'Ullitioll I,r:l llumher uf industrial :lml clIgi­
lH'cl'illg probl('m,;, among them Il'am;.iClI\ 1110­
lioll:.; in :lll IIlllm 1k m:u:him'l'y, Ihe mechanisms
of ('hcmi(':ll t~ll.u;inccrinv; jll'oct's.,;r,;, and c:wit-a­
t ioll of propt.'l1CI'S und!')' watcr, :-:'ill~lc- and
llllli t ip!c-f1a"h plHlI OJ:!l':I ph,; on ~l ,;ill~lc lilm al'C
:11:-0 po~.;iblc \I"il h t.lli" cquipnH'nt.

DESCRIPTION: TIll' TYI,t: I ;:):33-.\ II igh-;o;pC'cti
•\ [01 iOll- Piet un' ,\""('lllbly COlli pri"'t,,,, the Tyl'~:

li21-.\1 Pt)\\·CI' ~lro\)(),;rOl)(' and the Tn'l':
(j,~I-,\(; Camel'it (:-;et' prcceding page),

Tltt, prillcip:11 dilfel'cllN' Iwt'l\"c<'11 the pOWN
strol)o';I'opC and ,;mallN modd" IiCti mainly ill
tilt' si~(' of lhc power ';llPP[Y. Since the power
dl'Jn:llld of :) stro\)o",eo)l(' i::: p1'oPOrliOIl:ll to
light intt'1I8il,\' :ltId 10 l1a,;hinp: f<.p£'('d, the
power inpu l to thi", :ill'O!JO';copc is c0l15idcmhly

greater than th:)! required for snuller instru­
menls, :lnd about ;{ kilo\\':ltlS is I'l:quit't'd
w!lt'n pi('Utn,,, :Ire bt'ill~ takell,

'['ho (':Ullcra ha....: no ,,!lllttCI', :~lId tile film i:-: ill
cOlt1inuoll,": nwiion. Fmminl!; i", ac('ompli"hed
hy a ('Olll1l\ulaWI' un til{' ';Pl'uCkN, whidl
fl:L.;bes t.hn "tl'Obo,';COptl :U ill\(~l'\'al:-: of nnr
fn'Ill(), .\11 Clllltrol:-: fur opcral illg; the ('alll('l':l.
and 1:l.lllJl''; al"t.~ on the pfll\'er .'iIlpply p:uw1. T\\'()
lamp,", :11'C' fllrlli,;hed III pl'Ol"idt: :tdCqll:~tC

illum i1I:i.1 ion,
~i1H'e till: hC:tl di.;:;ipated in till} [amp,; i.-:

('on",idN:Lhle. the pOWN stl'Oho,",cupc i" nut,
intended for continuOliS oporation. ,\ lit.tlc
0\'/'1" oil£' ,.;eCOlHl i..; requircd t.o expo",c :1

100-foot mil of :{5'lllm 111m.

FEATURES: .. :.\Jotion piciurC's lIt slwed", IIp 10
1500 fr:lme,; per :iccond c:ln be takcll I\'itll 1his
cqllipnH'II\..

...\11 expo,",w'c tim£' pCI' fl':llne ul" :tppl'Oxi­
lllalCI,r 1/[00,000 of :1 stlcund is pos."iblc at.
all frame ,",peed".
.. C':llncm film ";]leeds up t.o 100 fcct per
sccl)lld m:lke' pl)...:siblf> tilt' 1'('('l)l'Clillg of ex­
trcmely l':\pid tralli'it'nls whell phutop;raphing
hi;,dl-inlen.-:il,\' (,llthodc-ray lllbcs h:l\'illg nOll­
pcr.;i';lt'nt l"Cl"CCllS.
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STROBOSCOPES

SPECIFICATIONS

Flash Duration; Ah....ut 10 llli,:r()l\('rol1d~.

Frame-Speed Range: AIlPrvximatch' r,oo to 1500
fr'lnll's rWt sl)('ond. :ldjllSIIl!>lc b," lllC",Ii1 'or tIl<' go"""nor
on the ""mera. For O1h('r ('Hiller... details S~ PUl:C (i.

Power Input: Allproxinl"l('l~':j kiltl\\':lll~_

Power Supply: 2:>0 volts. 50 to f;(j cydcl', si,,~.d,· phaS<.'.
Tubes: FOlir ~f)G·,\ HC('lificnl, two 1'\'1'.: G:?I-I'I'1 FI,\;,h
'1'111)(,8, two Trl'.: fl21-1'16 "''1cr(,\lt~· Tu1.>es. one ~O

Rectifier. One TVI"; ()~lI-PI SlrohOfroll, and 011(' FC-67
(G-E) Th."r"tr<)tl.
Mounting: The power strol>O~COIJl' is hOllsed in II 11lf>l:l1

r"hiul'l, 1I';lh rftl'lcrs, :\lId 01X'r;\lilll:, control!' nr(' 011 tJ,{'
frOlil patH'l. 1.:lml1S :lnd {'''''Well ("Olllll'rt to 11m pon'(>r
sUPI,ly lly cahl,,*. as shown in til(' ,,(·<:omJ)l\II.\'in~ phlll"­
"mph.
Dimensions: l'OlH'r :'Lr"i)<,se{)ll~, 24 x 20 x 1(; i'H'hci'
ow'r-al!: C"In!>r".:!(}(' p,,!.(<, G.

Accessories Supplied: PO\\"('f rahle, "II ""I'I'i!.":'Q· ('un­
tro1 t':l!)l"s, l'Qllt"l.'tOI' I,!lll:, spare Ililol lamllil,I1,.!!h lull(:~

and \'olllrol Will', ;lnd Ill! ;l('r(';!ilOric's normally ~llIlPli<,d

will, T,'pt; 6.')I-.\G C"nwl':l.

Net Weight: :125IJOUllds.

1533-A I High-Speed Motion-Picture Assembly I
1',\'I"E"T "onCE,~ ,,(>\,,~ 1':>, ~.l. JJal:C vi.

('o{{" worn

.\IANGY

!'ricc

$3,400.00

TYPE 1530- A MICROFLASH

USES: The :'IIicro{\ash is a li,ght SOlUTe for
singlc~fla..-;h, ultra-high-speed phot,og"mph,\', It
providosa. high-intons.it.v Iight A~I..-;h who;.cdurt\<­
tion is ltpP1'Oximatcl.v 2 millionths of a r;econd.
COllsequontl.v, it, is (:apablc of a1Te~ting ex­
tremely ritpid motion. C'onvcnt,ion:..l camera
equipmcnt is quitc!oiati~factor," for lise with the
l\'licl'Ofl'1Sh.

Photographs of objects mOVlllp; :It ex-

tfemcly high speedR arc pO:::Rihle with the
:'Ificrofia,sh, and it find" many ,..pplitationil in
engineering :.tnd t.he phy1'i-ital.-:cicncci;, part.ieu­
l~),t'l~, in ~lI('h fieldE; as ballistic.", hydraulic.s,
kinematic:;, :\l1d indu~tl'ial <.:hemi~tJ'~·.

Among the~c arc studio:,; of wcal" or ahl'l\,..<:ion,
01" turbulcnce in liquid"" of fracture,.; in solid""
of mechanical distortion :.~t high I'Ot.ajion~11

SPt.'edil, and of the atomization of liquid fuol:;,
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STROBOSCOPES

DESCRIPTION: The clement;; of the l\[icroOash
arc a. power supply, :1, g<ts.filled bmp, fmd a
trigger circuit. A higlH'oltngc t.nl,llsformer
and rcctifier,opcrating from the l.l.·C power line,
charge a c:1.pacitor ll(;I'OSS the lamp tel'minals.
An clcctric1d impulse, which m:~y be derived in
l~ny one of :-cvcnl,] wn.ys from the phenomenon
to be photographed, ionizes the gas in the
l:unp, and the energy stored in the capacitor is
dissipated in a. discharge t.ht'ough the lamp,
producing :1, short brilli:\llt f1:1Sh. A minimum
of 10 seconds is required between flashes for
t.he o:\,paoitol" to become fully charged.

The trig;gcr circuit includes an nmplificr, so
tlmt the flash can be tripped with a convcll­
tioll:\\ crystal microphone, if desired. The
flash can also be triggered by a mako or break
contact.

FEATURES: The outstanding feature of thli
MicroH:l...;h is its high-intensity/ very shorL
flash. Dming the f1a.sh, ttn object moving at
1000 feet PCI' second would be displaced only
about two hundredths of fLll inch. Conse­
quently/ sharp records call be obtained of
bullet.') ltnd other projectiles in night.

(RilJlrl) Tile ~licrofla,.h wu wlcd fl~ the light lSOun-e in
U1king this l)hotugmllh of II 20-tlllU shell erashinll: thrOUl(11
shntter-Ilroof gl:....~.

SPECIFICATIONS

Duration of Flash: Approximiltcl)' 2 microseconds.

Guide Number: The 8O-cnlled l:uidc nllll)l;.er (Distance in feet x
ull('rturc) for the Mieroflfll!h is flIJ(lut ·15 with llIooertitely futii film.
'Illd with the subjeet !Ie"ernl fect. from the bmp.

Temperature and Humidity Effects: TCllIp('rature aud lUllnidity
,·tlril1.tioIl8 (3:? to 100" F. 0 w!)5% H.lI.) h:wc no appreciable effect
I1I19n the OllCr:llion of the instrUlllent.

Power Supply: 105 w lZ5 (or 210 to 250) volts. 50 to (;0 cycles.

Power Input: 70 wtllts.

Tubes:
1-5U4-C '1-1:"(;.17 (Cg)
I - 2\'3-G I - (lAG7 (1852)

1- TYPI: 15aO-PI (Ceneml nl\dio)

Accessories Supplied: i\!i('fOll!tone witll cl\ble; tripod: nil \llbes:
2 $llare na.>lh lamplI '1'\"1'1>: 1.')30·1'1: plu/.: fvr conncction to eont:lctor·
trill jllck; power cable.

Mounting: the powcr sllpply und trilll(('r circllitli are lIS5Cmhled ill
olle IIICltll ease. the IlIllIP in :Illothcr. The t\\"o casclliock IOl(Clher for
Ir:U111pOrl:uion. eornllletc1y I>rotecting the IIlIllP :Ind eontrols.

Dimensions: :H}i;,; lau;,; II ~ inches, ovcr·llii.

Net Weight: 72 pOUUdli.

(lU{}M) View (If the !\1icronash :\lIl!cmblcd for tr:lnSllortatiUIl

1530-A I Microflash ..................•..... ·1
1530-Pl Replocement Flash lamp .

'1'111' current Feder"llll~On IlhotOJr'''llltic eq\li~me"l.
l'AT£:\T NOTICE. Sre "Ol~ 15. :23. p"u n

COOl' Wllrd

TAFFY

'rONtC

Prict

$600.00*
22.00*
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INSTRUMENTS
OF NOISE AND

FOR THE MEASUREMENT
VIBRATION

c..: 1,:~a:H,\ t. K\lllll noise IlIctp!'" and \-ihmtiun meter:; pwvid(' mC:~Il:> uf 1lH':.l...;ul-inp; Uhj('Ni"d,\' 1he
!lui:,!' :mtl \"ihmtiun p;rlwmlNI in III;Ie,hille:<. :\!,pli:-~tw(''''' lLUd "illlilal' (·qniplllC'lll. "-it.h tht' :<nuud­
l('n~1 llwll'I', Ilili:=c 1l~\·1'1,.; C:U1 11(' lllCl\."iurcd. :~("(·cptalH.·(' 11'.~t .. h:L"I't1 1111 ohjC('lin' ... tlLudanls (';\1\

Ill' :<('1 up, :Uld prlk..llll'liun line It,.;tillJ.( fot' lloi ...c l"lLll he- r:L"ily and ,.impl.,- e:m'it·t! O\ll. TIlt' :,ound
an:dyl,l'l' p0]'mit":i1l t:\"aillatinn of tIL(' indh'idllal fr<,<[II('IH','" {'(llllpOlH'llk; of ,11(' lltJi"l'. II'hir'l! ea.1l
he lH(,d t,lJ idl'ntify ,:pCl'ifie no;,:C' "0111'('('''; ari"inp; fl"Om faulty adjlL,;tJllcnt or lIl:lIIllfal't.lll'C'. 'llll',.:e
in,.;!I'\llllPut.s arc l'q\l:\'II~' \I,,{'1"1I1 in the hhol':lLOl'y and dc..i~n df'partmrlll ;l" aid .. to till.' lP":ling
and provinv: uf r:qll't'inwll1:11mod('k

The- vilJr:\tinn 11\et('r :lml \'ihl'a~ioll :malvz('r lllr:L:"IIl'(' .:olid·hw·llr villl':.l.tion" ill till' '::\l1\l' \\;l\'

that tIl<' "'HHlld-TllC':"':llrill~ iU:<lrllllll'IIL.: 1l1{',;l...:ur{' air-llHrIll' vihrat ion... ~
'1'111"('(' lypl~... uf r(>:<IIOIb(' :u'r provided: di:<pl:U'cnwlIt; \'rlol'ily: :U1d :l.Cl·,,\('mliol1; "'0 111:\1 all

till) siJ{nifil':1.Ilt dl:lr:wl(,ri..ti('... of the vibmtiHll tan ht, llwa....\ll'(.'tl. By nW:l.l1": of tilt' :tl111l.vzt·r.
:-,illJ{k l'(I1l1))I,llt'llt'" f':Lll hI' .:rh"C'IC'd :llld Il1l'a...ul'l'd. '1'1111..... ,'illl'atiun", 1·lIar,U'tC'ri,..,it ol" l'l'itil':lI
pal1'" (':m he' l'oll\'cni('lltly and qui(·kl.,' {'\·alllal('(\.

(;('11('1':\1 Hadio sOllnd- and vibmtioll-mca..:urillJ.' ill",trll111('lll:< arc more complcli·ly dc...nihCli
in 'f/u' ,Yoi.#' I'rimer, a l'Upy of wliil·!l wi1l uc mailed 0:1 request.

TYPE 759-8

SOUND-LEVEL

METER

USES: 'I'll{' THE 7ii!l-B Nmnd-u'\'rl :'\ldC'I' is
l'llitalilc fur :til tyP('S of ('olllll1('IX'ial and in­
dll.:t ri",l Illli";l' Il1C,L"'UI'('mcnl. :\ I:Uluf:Ll'llll"Cr:,,- of
Ilmt·hil1('ry ,Lnli apJlli;uwe,.; 11:"-(' it forn\('a.':\ll'ill~

prodlll't nui",f' huth ill till' ru.:c:m·h l:~hnmttll·"

alld in JlI·o(hu·tiull. ~ulJnd lmn"llli,.:.-.;i'm alltl
:d''''flllltioll ;~lld tilt· at'ou::tit'al PI'(IIWrli(':,,- Ilf
m:Lll'l·iu.ls ('M! abo 1>(' nW:l,:ul'cd wil,ll it. It
lllt'l·t.~ equally well the ]'eqllin'lnCTlH for Twi",c
!lW:\.."'1Jl·t'll\('lll in l'lll·n·.":: Ill' th(' lMythol(lj.!;il·;\1
anti ph.\·",iolugit·:li cf'fl'l·l.;: of lloi.:{'.

For th(' ind\l1'tri:ll phil\. i1 provilie'::L lllt':l.lHI
of mC:Hlrin~ Pl'Odlll'l 1I0i..:(', ~t'tlin~ HI' lloi ...c
.:t:uulard.:. :\('('('lJtin~ tIl' rt'j('(·tillg prllIlutt.: till
tht' h:\.:i", (If lloi.:c 1t''''-I:-', and.lillal1,\', :maJ,\'7.ill~

:tlHlt·'IlTCt·tillJ; trouhlt' in till' rt'jC<'Tt'd unit..:.

In tld:,,- Ia."t ll-.;e, 'l.,~ ill many ()ll\('r~, .... fn,'­
qUl'lH'.\' :maly"'-i... uf the llui",{' i" lI:<llally \'alu­
aliic-. 10'01' thi:-c plll'pU:"C', th!' Tn'~: i'till-.\ :"'\)lllll!
.\Il:lI.\'1.l'1' (:-CC<' P:\:,l;(' (:JJ h:l."l 11(.,(·1l "1':'{'i1il':L1ly
l!('.:igllt'd.

TIll' u:-I,fulllcs.... 'If thl' ,.:ound-lpv(·1 1110\1'1' m:w
hI' I'~t.('ndl'd \n illl·lmll' yilll':lt ion IliC:~':Ul'(~m('nt':"
by ':llh... tiWlill!--( :\ vihmt,i(1ll pi('k\ljl (:«'1' p:\~C

12) for tilC' mieroplw1l(', TIll' IIIW-fl'l'l!llC'lIl'y H'­
1'JlOlHl' of tILt, "tlll1lll,lf'\'cluwtcl' i:" sullil'it'1I1ly
~n(ltl tIl Jlf'I111it \'ihl':~tion lll~:l.':IlI·I'lIlf'llt ... :~" 1'1'1'­
IIm'neil'': do\\'n In 20 (·yd('.:. :'\I(·h IllP:l...UI'I.....
1l1l'nl ... il1l'ludf' tIll' fU1H1:1H1C'111al :lnd h:1l1nunic
fI1'll\!{'!\I'y vihm1 iun", III' nKu'hine... rlilatin){ :l.T..
lZ0U l'IH1\ /II' hi~hcl', :I.... well :l.': ll1:Uly stl'lll'wml
1'C."lOIl:llll·C1' .
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For vibration mel\..':mrcmcnt.<; below 20 cy­
cles, however. the Tnt: iG I-A Vibration ~reter
i.s recommended (&.'0 page 15)_

DESCRIPTION: TYI,t: 759-13 Sound-Leyel :'Ileter
i!< :m accura1.C, pOltahle, low priced meter for
rC:l(linJ;:, in ternlS of a ~tand:\rd reference leyel,
the sound level :\t. it:' microphonc_

The !'lound·lcycl mctcr consist~ of a. non·
directiollal microphone, an amplifier, a. ca.li.
hn\ted a.ttenuator, und un indicating meter.
A function:\1 diagr:un of the system is shown
on pagc 12_

The complete instrument. including batter­
ies. i~ mounted in :\0 airplllll(}-Iuggage type of
C:t'iC. AIl:\.-C power !'lupply unit, Tl'I'E 1261-A,
is :w:~il3.ble a.nd is interch:\ngca.ble with bat­
teries (sec P3I(C 102).

NOISE METER

FEATURES: .... The wlllld·lcyel meter is de­
signed to be en.:.:il~· portable, It wcighs only
slightly ovcr 20 pound., and is completel,\" scH­
contained, including bi\t,tcri~.

.... ftissosimple in operation th:\tnon-technical
personnellHwe no difficulty in using it.
.. This instrumellt. complie.'l with all thestand­
ards for sound·lcvel mcter:-: specified by the
American Stand:\l'cl'i A.'iSociatioll, the _\meri­
can In.s:titute of Electrical Engineers, and thc
ACOllstical Society of .-\mericit,
.. All three frequency response clmmcteristics
recommended by the A.Fl,A, are provided.
.... I n addition to the standard meter character­
istics, a heavily damped mo,'cmeni, fOI·re-.wing
the :n'erage leycl of rapidly fluctuating sounds
is provided.

SPECIFICATIONS

Sound Level Rillnge: Cnlihr:ucd in deriheb From 24 db
to 140 tlb "Ix,,"e ~hc!"t"ll("'rd reference le,'el of 10-" w;I.~U

(s Im~,s"ure of 0.000'2 d)'I~) ver lI(lunnl centimeter in n
rree, IlO'Oll:ressi\'e "'/I,-e lU 1000 c)-des,

Frequency Chillrillcteristics: 1'h" f"-·.wene)' eh...meleri.s­
Ii... of the lIOurld·le'-el llIell~r is ndjustnhle to rollo ..· three
diffcrent (:\In'H. The linn !tnd .ICC(llld of these llre, re$pe<:·
th-eb'. the ,)0 and 70 tlh cclllnl-lolltllle.u contouu in
:IC'OOrd,uH'e witb the eurrent "tnndnrd specifie<.l b)' the
Amerklltl !:iullldards A~i,ltion_ The thin! fr('(llleuey
rCllp(U1JSC dwmcteri~lie II.h-cs n "ub$tarlti,dl)' cclllni
rC<lI)()Il>'('; to ull frl'1jllelleie" within the rr\l1l1.e of the il\$trll­
menl, Thti elU'lr"eleri"tie i~ u'!C(! when me'lSurinll: ex­
tremely hill-h llOund levels or when u"inJl: the instrul\1cnt
with TTl'!: 7tiO-A fo'otlllli J\n:tly~er,

Microphone: The micTOl,holle mountS on a fol<ling
brncket Oil tOl) of the in"II'IUneflt 'HId fo[d" down into"
rel:(!$! in Ihe p:"'e1 ,;'hell no~ ill U~. It ClIlI he relllovcc!
from it~ mOUlllillll- hracket for UlIC with :UI exten~ion

cable :md lrh)od (~ce Ildee li~L).

The lIlit;rOllhono i~ of the ('ry~tll[ dbphrulI.lIl type wilh
all c~"tillily lloll-l,[iref'tiOlu,1 I·C~I)OIl.'IC clmr:lctcri"tic_ [~is

rUI;~ed Ilud btHhle, '\lId il.lj ~eJlsiti\'it~· i~ >llIl'>!itlUlti:dl,\' lin­
IIlTnelcd by orrl;u:lr)' chr"lt!ll>I in telfll>cmtllre lind humidit,\'.

The nhl!Ohuc [0\'(·1 of "n ,"icrollhollCll ijj checked ;\~

!lQ'-erl\! frl'"tllle"ei(!llll~llillJ" It l<tlllLtlnrd ",icrollhone, who,,;o
calibmliOll i~ IlCriodi(,,,JJ,\' dlt!cked by the U. S. Bureau
of Stallfbrd~,

The hil:;!l i"lmL ilfll'edllnoo of Ihe mnler elimiuatdl
errorlf due t.o dn\'i:ll ion.. ill lllieroll!aouC imlll.'(I,mce_

Meter a nd Atttn uator: The lIOund le"ol is t!;"cn by I he
SlIIIl of tile u,cter re:ulilll:; and the re:.dinJ:: of n ,nel)ll¢d
:t!lCllU:llor. A ~illJ::lc knob eontroL! 1"'0 IIt1cnU:tton
furni"hiult: It 101,,1 of 100 dh :Ittemll\tion in ~lCp;i of 10 db.
The indicatiuJ:: lI)(lter ilf 1I1l1)roximntel)'line:\r in decibel!!.
and ils lICalc ilf open lind e",..il~· read_ It C<!,'en a Hi db
r:an~"C, lhlls IIru\'k!ink :l IIlIlisr"elOl'Y O\'orl:.l) het"'ccn
Ihe tetlJi of Ihe nttemmtor, A SLOW-FAST ""'itch makCil
:t'-lliishle two meter llpeeds. Wilh the control switch in
lhe FAST l)Q6.it~()II the b:llIislie eh:lr:.clCri$\ies of the

meter .sinllliatc thO<!C of the hUlIlan car and l\lO'eoe ,,-iLh
Ihe eurrenl _t",ndard. of the Amerit:ul ~landllrdll AlISO­
eil\tion. In the SLOW pOl!ilioll, tJle meter is IlelWily
dnmped for obl!en,jllJ( lhe n\~rlloJ(e le'-el uf n'l)idl)' fluetu­
:uink ....uHI.f,.
Calibrilltion: A meanlf ilf l)ro,;II<,d for stllndardi~ing the
"CIlllilh'il)' of the il\.lilrurnenL in term" or all)' a-.c power
line of appn:>xim:tte[)' Iia ,'oh.s.
Accuracy: The f~<lltcnc)' rclll)(llllle clln'Cl! or the TTl'.:
759-1l Sound-Le\'el ~Iel(lr f:.11 within Ihe tolerllnees ~peei­

fled by the C\lrrenL ASA Sl:lndard,,_ Whon the aml)lificr
sensilivit)' ill staJldltrdi~1'"t1 lho :lI)!IOlute "ccur"c)' of
lIUund-lel'e[ ~Murcnlel\t.s is within ±I decibel for jI,\'cr­
l'ije nmehiuer)' noise,. in nccordullcc with lhe ASA
ltt:tlldnrdll,

Temperature and Humidity Effects: RendinJ::llllre in­
<!0I)Qndent (within 1 dl.» of teml)CTlIlUre :and hmnidit)­
over the mnl:<'1 of room ronditioll8 normally encountered_
Extension Cable and Tripod: An extcnsion e"hle lind
tril)()(j (Tn'!; 759-1'21) can lie ~Ulll)lied for USinl:: the
microphone ILL II di.'!tlllll'C frOIll the lIOund-lc\'el meter.
A correction cur\'e ill ijUllpliod, l/,i"i,,1,t the cab[e t:orffJcliOIl
a8" funclion of tOllll)Cr:.ltu'o, Thilf temJ}cmturc eorrcctioll
ill 118\1:111)' lleJ::liJ::ihle oo[o\\' $.50 1"lIhrenhdt"
Batteries: ,\ sill,l:lo hlook battery (IlA>lS, Bllrt!CSS
61'.'\(0) ill used :\lld 0111' i~ ItllJjJlicd with the iltUrlllllenL
The '1'\'1'.: 1261.'\ J>ower BUIlJ)I)' is :t\'ltilllhic if ","I: Oller.
:i1ion ill dellired (lIeCl IJ:tlle 102).

Tu bes: Thl'«l 1:><';·GT J(: Bnd one ll)s..CT:lre l"llflui"--d.
A COlllllleto lIet is sUPlllied with the illlltnUlll'.nl.
Accessories Supplied: I'o..,er CQn! (for calilm'liofl
cheek); telel)hone 1)[UI::; Sl).,\rc l)ilot hUnl).

Case: The lIOund-le,-c1 Illelt"r ilf lIlounted in n Ihielded
ellrr)'ing C:Il!C of dunlble ni'l)lntte-IuAAnlre eonstrnctiou.
Dimensions: The over-all dimensions arc IlpproJ;i­
Il\:Ilebr: (heill:I1L) tlJi II (Ienl(th) 13Ji x (width) 934
inchea.
Net Weight: 22K l)(lund., with l>auery; 171{ l)(lunds,
without baue!')',

759-8

759-P21
I'ATE:-<T SOTICE.

Sound-Level Meter _ , , , .
Replocement Battery for obove __ .
Extension Cable (25 ft.) and Tripod

See X<alN I, 2, _~ vi.

~O:\l:\.I>

XG:lI."OSUD."T
KI:\180

I)rin

$320.00
5.15

25.00
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ACCESSORIES

VIBRATION PICKUP AND CONTROL BOX

SPECIFICATIONS

Thl' Tn'.: 7.j0-P:{:j Pit'kllp and 'J\ PI-: l:i\:)­
P;{(l (\llllro! Box h:1\'l' 1Jt'{'1l d(,.~iJ!llt·d for usc
wilh tIl(' Tnt,: i.j!l-n :-'olJlld-L('wl .\It'll""
Th~ Tnt: 7:)!J-P:Fl \'ihmtiull Pitklljl i:-: an

illt,:rt ill-opcmlN! ery,.:tl\\ l!<,,"jel' \\ I11,..11 ~('lwratl'>;

:1 '·oltaj.{(· pnlllllrlillll:d 10 th(' al'e'('lt'ration of
the· \'jlll'luillg hotly. By nWlll\1" 1)( illl<,'~mlinJ,!;

llt'l\nll'k,.: in til(' (,OIl1t'lllllox, '·Oll:tJ.r(·" lmljllW­
tioll:tl to n'loc:it.v and t1i"plat'(·lt\t·nt \'all :L1l'O
1)(> d(,Ii\"('ll'(l tu tile ::uUl\f[·!('\'t'llIll'l(·r. TIIC' de­
"il'('(! r('::poll,.(' j;;; "del·ted liy llwan!- tlf a t1lJ-cC­
jmillL I;lI'itl'h Oil til{' ('01111'01 box.

,\o:·a;\ 1$40.00
~.\sxr 50.00

Vibration Pickup.
Control Box .....

759-P35 I
759-P36

Calibration: 1'1", <II, r"'"f!ill~~ I,f tll"1""llItl'!<'\'\,1 rn... t~'r
"'"1 II., '~"'\'l'r(('(1 i"l" "1",,,11111' ..,<1"",1 ,,( .li~l,la.'(."tC"t,

\"",,~'il~'. "r "r,·d.'m,j'lll ..~. IU.·",,~ ,,( rlllih"'ltiOll ,bl'1.
Range: 'rl,,· rau"" "f ""·,.,,U UWlll "f II,,· pi,·klll. :tIlt!
e<,lltr<~ I",,~ wi ·" 1l ....~1 "j,lt ,I '1'1"'1, 7,,\1.1\ N,und-l.c\"\~1
~lclt'r i, ..1'1' xiJll,"(·I)" "" ("It"w,.:

It_Ill'" \"'I,lilutl,.. - :«1 ,"il'"rH_h h,'~ II,illinmrn 1_
11.111_" \ ...I....i'~ - 1IJI_' "'"·....i" h,,.. I"'r ~." "",I lI,iui-
'"ur,,), Tit,· "1'1",r li",i, ,,( n·l'N,it.I' "lid ,'i,l.I:'.....Il'... Il~
"''''''·Il'l.'It'Ctll., ;~ del"""I,..", ,," Ih~· frI'<IU"!l"Y "n.1 i"
,let"'ud"",1 l,~ ,I"., ,,,,,~i,,,,,,,, ,,,·,...ll'nLlj"ll l...,r'lJi,~ihlo

hdo'l' """.Ii"f'lltity '>("""', (1lIIl'l.
Ii.u,-•.\(·,·...I,·ru'I"" - If.:! 1',:\11'"1;". ~\'r .'·'·IIH a: l.

Freq uency Cha racteristic: .\ t~ p;",,1 n'~p"ll~" ''!It\',. is
",h,,,'I', Fur frl'<lu,:,,,,·i.,,, lK'-I'", ~'11 'Td"1! I"'" .",·ur,,1 ,hI'
'1""' •• 71:1.,\ \'ilttllti"n :ll('l('r"h""ltll ... U,(·/l.
Mounting: lIuth """t,.,-,l IInx ;lI11l11icl.u., nl'1" h',u",...l iu
"'Nul ""lllniJ...r". lilli_hC't1 ill hlud. h"·'ln<'r.
Net Weight: Tv!'>; 7"!I_I'::I.'j \'il".,,,i,,u 1',..1.,,1','" '''lll''('ll
\ll;rl.,uIJ .)ul}'): ,,;,'kup 1,111>' ,~,I~,. nllli Ii ..... I I~Hl>llJ:

Tvrl. 7.;~,.t':J4; ('",u",,1 IS",.-. I 1>111111<1. Ii ".IIU',,,,.

'I'll ... \·ihr"lj"" pirLul' :1l,,1 ('uUll'\,l l~ls pJUII intu Lhc
."uwl.I'·w·1 oWl,-r ill I'I,,,·,- ..r rh,- min"l.hulI"', ,,~~hown

ht'r,'.

U\','r·:dl In"III<,"'".\' r~~I'''"~'' ,·h!ll'",·,,·ri~t'" of the \'ihrn­
1;'11' l,i ..kul', N,"lr,,1 h,,~. aml ~"lIIHI·lt·,·d ",,'I,'r.

A-C POWER SUPPLY FOR

SOUND-lEVel

THE TYPE

METER

759-8

T1I(' Tn'l. 1201-.\ Power :-iupply dc.'"'Cribcd Ull pa~(' 1{)2 call Oc lI&.··d Iv vl)l>ralc lhe T\ I't;

7i;!)-B frmn tile a-e supply Iinc.
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NOISE ANALYZER

TYPE 760-A SOUND ANALYZER

USES: The Tn'E iOO-.\. :-iUlllld .\Jlalyzcl' ha:i
bt'cn dp"iJ!;IH.'d pal'linda]'l," fu1' anal.n~in~ m;l­
chill~'I'Y noi"o:, or nOl"\' [('\'c1.", t·:~ll."cd lll:~inly hy
e1cttrit'al or 111('chani":11 equiplUent. The ill­
;;Lr1l1l1Cnt is paI1il'lllal'!.\" \rell ,~dapt('(l for :11}­
alyzilll!: the f;ound made b.\" lLlllomobilc and
airpl:l110 lllUb,I'''; and industl'i1l.1 or hOII,,;('llold
C(luipmcnt. [II UlI' ('olllm\llli('I~t l1Jll;; 11l.honl,­
tory, tlJi...: in,<t.nlmClIt i" ui"cfll] a,.; il. hnnnonie
{Ul:l1,\'l\cr ,),lui :I';; :\ :<clt'Cti\"c hrid~c balance
indi(':~l()r.

DESCRIPTION; The TYPE 7(jO-.\ Suulld Analy­
I:Pl' cum,i-;t", Ill' :t t.llrcC'~:-;tI.~l-\:(' ~eled iVI' :\mplifit't'.
OJlC'l'atifl~ un the dcgent'r:ltlun principle :llld
h:l\'ill/?: :~ ('on:<lanl pen'('nl:l.ge hand \1"1<1111,
('(Jl)1hiuPd with:~ \':"H:llllm-tulw YOltllWtcl' h:n'­
ing :\!'llt"tlximat('I,\' logarithmic chal'adcri,;ti..",
o\'er a wid(' l'a1l1-\"C',

'I'll(' pl'irH'ipl{',; on whieh til(' an:l.l,n:cr op­
em1 t'''' :11'(' :-:11I)\\"11 in llw at'('ompan,\'i n~ d ial!:t':ulI,

Tilt' in.."tnullt'rlt \\"a:-: dC,;lgn('d Jl:~l'li(:lI1:u'I,\'

rul'\I"'(, with Lilt' THI": 7f:1U :;olllld-L"\'cl "\[e1('1',
~~Il(! till'" coll\bin:ltiVll pl'o\'idr,; all a/'cul'at(' :Lllt!

c/JII\'('nielil 111('~\1)", rur llH':"\.'''UI'ilL~ Ilot (Jllly tIll'
lwtuallc\'cl (If ,.:oun!!, hut al",n t.lll' I"('!ati\'c am­
plitudc,..; vI' Uw cumpllllC'nt frC'lIIl/'[Wl('""

FEATURES: .. ;-;illlp1ieit,,\' and (")ll\,PlIicllCC
of OIlt'n1tioll werc /")Il~idercd t.o Il(' of primnry
impol't:uH'(' in tl\{, d(';:i~n "I' thl": im:trllllwllt.
.. The ellt.ire t'rt'C!u('ncy r:~l1ge of the ill",trll­
llwnt j':lH !JI' ":(':LIll\{'d qui,'kly and ('a...<:il~·, The
rrC(!lIC'Jl('Y i", I'ead fl'om :l"ingle di:d, ",hi<'h ('all
be rot:~tcd continuoll,~ly in cit her dirC'(,tioll,
:lnd a ,~I't of p\l,.:h-hlllt.ol\ n111ltipliN",
.. :-'bbilizcd ('il'tuit pl't'j'lllde.~ tll(' nc('(',~,..ity 01"
hattNy adjll,;tlllent,; am! a, halla....L la.mJlllla.in­
t·:til\'" ('fJll,;taIlL Yolt1ll1'lE'l' :wnll':\(',\' rC'A"ltl'(lle,.:~
of haH!'l',\' ('onditl()ll,
.. A ,.:.in~[t' log:lI'ilhmic lllrt('1' !w:d(' ('O\'cr:-: til('
(,0I11pI1'1I' amplit.ude r:Lllg(' ,;0 lh:lt no IIwtCI'
1I11dtip\i!'r'''' :lI"t~ nCf'dcd,
.. EX1/'I'n:Ll ma~lIf'ti(' li/'ld,.:. ha,\"{' 110 :tPP1'c('i:\hle
eIre('l on :L<"('lll'.U' \' hf'('all":f' t 11(' (' il'('ll it cll'lI \( 'n ti)
e()n.~i,.:.t (ml~' 01' l'c.:-:i,.:.wr... :\nd ('ap:witor,.:,
.. The band \\'idth j,.:.:~ ('flll":'l:tlll PCI'('1'1l1a)!:C of
Lhe fr('qu('nc," t() \\'hieh th(' an:~I,\'z('r i,.: tuned,
which f:t(,ilil:UC',; lll(;:l..<:Ht'I'll\cnts ')II 1l1:\('hinl'';
that du Ilot rUIl :~t ah,.:.olutc1y constant ''']Jl'~'d,

.. TIlt' C;1,.:.(' matehc,.: th'lt of 'I'Yl'I': 7,)!}~n

Sou lid-Lew" :.\Il't('l', :l1ltl the ill... tnllnenL i:::
,~lI1;d1. pori,able, alld light in \\'eight,
.. '\"':~ hl'idJ4(, balance intlil'atol', thc analyzer
h:l-~ thc ad\':lnt:I)!:(''': \11" :t high (\C'gl"l'{' of ,.:('!c('­

ti\'ity :md :\ loga.l'ithmic llW11'1' ,;(':110,
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SOUND ANALYZER

'I'he TVJ'F: ;;j\!·ll Soun<!-T..(!vel i'licter and the Tvl'I: '(jO..,\
Sound '\Il:lIY~l'r a".., ll~ci\ll for the ~t\ldy amI :",,,ly~i< uf
offit'c m''''!Ii"",'Y 1I0;~c. (.,l",w" Ill ...,\"{, i~ ''," :llltl"""lic
,,,ldl'f'-';Ill.: mat'),;"..,) :IS well ;lS rill' IIlc",\Ir(>nWI,ls "n ill­
UlIslri"llll"cloi",·I'.'"' VI...,r"';"!': h"u.~choltl I\llVli"nec., :lIIU

othr-," !!'I"ip",euL.

SPECIFICATIONS

Frequency Range: ('lllilm\.ll'd dir"Plly in '·.\'dc~ Ilcr
scrOl,,1 from :15 II) '.jIlH. 1'1Ii.. t<>I:ll r,,,,:.:,, is ",O"CI'(,t! ill live
COllll,lctl' tun,s (If till! lUlIillJ.: \;1\<)10, thl' )':Illl.:e~ nil tho
,'"d,,,,. ,Ibl ,'''lal;''II' 1..~i"L: 2;; '07.;, 7,; \'> :i.jll, :!;jO to
7;"iO, ,,)I) 1" :.!.j(l(l, "",I :.!;;Oll (u 7.;1111 c.,-,·I t' •.. \ r,".I'-!>""{Jll
sWilt-h "l1ow.• imlnedi"l.., eh;\t1l.:l' of the m"i" cf)lItrol 10
rmy 0"" 'If rh('~c r"nl:-<'£.
Frequency Cal ibrat ion : The aceur,,'·.,· of (~tIUC"".'· ""li·
hr,.li(ln i~ ±IM";' of the (m'lliClley 10 ",hid, lloc di"l ill'
~Cl or ± I M1 cyde~ j>cr scrun'J, whit!oenlr i~ l.he lur,:er.
Voltage Range: Th(' :lllalyz('r ",illl:i,'c uMhlc imlk'llinl1~

(Ill i"pul \,,,It<ll:c~ ":lnl:illl( from I lllilliwlit to 10 '·olls.
The' ,,,('wr ~,·"Ic i~ ""lil)rl'lcrl {or re:l.dinl( dircclly Nlll1­

P'!lH~llI I"ru"" d"wll 1<1 I"; o( the >IOlIlId llrC~Sllr£! (or
"011:0\:1') "f thc (1lIlII:lIllClll'.l or llllldc~t rnlillJUllenl.
Aeo·or,li"ad,'·. 1'1 on,,"" full u>-c o{ thill' (caturc. the i"put
"ulr:lJ!r '" lloc Iml<le~t c,,,,,ponellt ur (uud"nlellt:il ~11UlIld

l>(l 0,1 ""It <>1' hiJ!hcr.
Input Impedance: Till' i"pOll imp,-d,"",,, i~ hel\\"'cll :m,'

0(111 "",1 :\I).IKIII ohms. dCIX!ndinJ,: up,'" Ihe $Clli"l( or the
~ell~iti"iIY "unIT,,!. A hlu('\;iug rap"dtor is in "cries
with lhe illJ!lIl.

Frequency Response: TIl(' rC~I,on~p i:i f1"t within ±:1 dh
O\,CI' Ihe pntire mlll:e..\ t ]luint" wJ,Pl'e tWi) f:l.ll.l:C' n'·erl"p.
the S(:1l,.;ti,,;ty is Il1e ~arn", on eilher ralll.(e. "';L!lill ±l .II,.
Band Width: Thc ,,\'cr:ll((! ~1l:I,ti"iIY is ~Ild, ,h", Ilw
retat;"e "Ilelluatiull i,~:j db at 1% otT the lJ<:;,k Iv which
the "":ll.\'~cr i~ tuned,
Temperature and Humidity Effects: l·'H!cr \"r~'

S"\,CI1: f'u'lllili"IlS uf l,.m[K.'rallll't' ami hu",idil.'· lutl."
slill:ht, "nd /:cn,·r"I1.,· IIcl:lil:ihl .... shiflS ill (·alill.,,1 i"ll. "c,,~i·

li,·il,". "lid h"nd widlh will occur.
Meter: 'I'll<' indkatiul( meier is "alihr"lcd d')"'ll II> I"; "f
the (u,,,I,,melilal 0" loudest CUlUtl<JIlellt u( l,h£! ~"(l"tl. A
d,oeill(,1 ,<c:,l<: is "I,,, iudu,led, e~lc"di"'.I: tn ·Ill dl,,·il.cl~

be·lo..... lhe (umIAmellt,,1 Of lotl<le"t t<..""[l/)UV.UI,

Telephones: ..\ j,,('\; is I,ro,-itled on 1II.. [",,,,,1 (ur 1)IUI:l.(in~

ill a I>"ir nf hc:ullclclJhone~. ill ')1'llpr to listcn 1'1 the "cttl:ll
eO"'JK"'rut..,r thc ""lIud ttl which the in"I"um"lIt i< Uln(!(1.
This is abo u;;cflll when tIll' :tnalp,cl' i~ used a' a britll:{.~

h:>lallC<l ill,lira!t>f.

Tubes: Tlm:e ItA :\lId on,. I~,j IlIbc~ aI"<' r,>quired..\
nC'In ~I(ul:'l'lr lube (Tn>.: :1t•.\G-91!J) is ,,1"'1 1I"rd. A
COlnlllctc liN "f tubl's is sUPIJli('t1 with the i"~tru"'e'H.

Batteries: The haltcric~ r"<juired Hrc rOlli' II(lrl.("~S ;.;".
ZVBP I.a·,,,ll h"llcri~·~. or Ih· c'lLli"a!{,lI\' "",I llor,-,~

Bllrl:CIlO' Xn, Z:IOXX ·lr,·\,{)lt Io"\1"r,rs, 'Jt II". hlui",lI1'n:,
,\ {'U1"I""'Uuellt i~ Ill'",.jdl'd in the {'''-c of Ihe 1",,,I,'·7.c"
for l,,,ldinK ,,11 I",uerie<. ~1U1 "tll"lttlinn~ ,,1'1.' :ml')ma:i­
t~.lly made 10 I he I>"ucrit~whell thl' <"o"pruf Ihi~ ""1ll1,:orl­
mCllt is d",erl, A scL 'If h:ltt~'ric," is indurled ill lhc 11";C<l
of lht, ill~1rur'lt'llt.

Accessories Supplied: ,\ shi"IlI"d "ahh>"lIId'l'llI':
a""elllhly fl1r '''())It\ectinl( the ,ul"IY7.er to th", .""'I"d·lo)",.1
mete,,: lIntt "uc SJlllH' nco" rel':'II,ltOl' luhe.

Case: The """I,'·1.er is b.till i"t"" ~hirl,I<,,1 '·arr.,'illl: ""i'''
(,f airl,lanc·I"I(I:"I:~· r""~trutli'!n,

Dimensions: (l.cIIl:lh) IS»: (widlh) lOx (lll·it:hl! III:;
i"tll('S, u\'{'t."lI.

Net Weight: :16M pounds, with hnttcrics; ZOH IXlunds,
withuut I,,-,tterie:i,

..\ fUII,-tion'll t1i"l:"un of lhl~ I:cnt'rnl tYl)(' of ,';r('U;1 11*1;·11
in Tyl'l: 7Ulj· ..\ i'iound "n:llyn·r. Th... ~ysll'l" NlIl~i~I' ,,(
"n amlllilit'r with a pmp:lt:"tiol\ '~'''~I:tu! I' :"ul " 1(·cIl·
hal'\; nel"'''r\; with a IIr<.lp:l/::l1i"" rllllllt'lIl1 r1 h,"';nl: the
froqucnry '·h:lr:\Plrri~li,·,.shuwlI :ll"",·~·. Th" d"I:"urrali""
HClwnr\; is hij.(hly s~·I""ti,·c. ,u,d al il~ u\llll,"im tlll' llor­
"wll::>i" M till' amptilkr i~ I)l,t"il\l'11. .\1 I"wrr ~"Hl hil:h~'r

frc'l\lc"Pics dl'g~"pr:"i"n "ttun. and Ih\' Io(ai" of Ihe
nlHll!ilirr i~ grl',uly rNlucl'd,

760-A I Sound Anolyzer ..... > •••••••••••••• ,

Set of Replacement Batteries for Above > •••

I'A1'f:~1· ;>;UTIC~> s~ ~,,,es I, 11, l'n~1.' "i.

('(1</" WQrd

,\T'l'AH

ATI·,\IUlHl,.\T

/',i....

$400.00
10.19
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VIBRATION METER

TYPE 761-A VIBRATION METER

USES: Wit.1i t.he TnE 701-.\ \'ilmltion .\lctl~J'

mc:l....\Il·cnH'nts of the \'ihmt til'\, thanwtcl'i", i('~

Ill' machine:< :\ntl "trllcllln'.~ t:ulhc madC' (Iuic'kly
:l1ld ca... il ..... The l'xccllcnt 'OW-rl'cquclU'~' reo­
"'JlOll~C of thi~ In,,,tl"l1l1l0nl m:~kc."" pu...~ihle the
IIIca.';\IrC'IllC'IlL... of \'ihl'atiol1:< at fl'C'<ju('llciC'i" :\-"
low :I..'" tWl) cycle-: pt'!' SC('OIUI. Tltl:' pcnnit;-; the
swlly of the opcr:l.tiol\ of 1)('lt (h'i\,C:' and of the
clT(:(:li\'cll~o£ mountinJ.:"'" d~iv;nct.l to rc<!ul'c
"jllr;\tioll.":: in adjacent slnlcturcs.

For the m:muftltturer of 1ll:U'hincl'\' and
Nluipnwllt, the Tnt: 7GI-A \'ibr:1.tiol1 \1('1('1'
i", extremel.... u.."ChJl in re-c:\rch. dCii~, :lond
WOdu(,lion tcstill~. :\1ainlcnancc cngillrer'S will
linc! the in.;:tnllllcnt uscful for chttking the
c,pt'r:\ting condition of bc:,nnW'. gC:lr train... ,
:uul other mcehalli:<m~. ""ith this il\::'tl1.mlcnt
(·;'l:t·N,...i\"c "ihratitln~ du(' to impropcr :\d.iuJ':t­
IlWIll or (h~if:tll anti to :<tru{"t\Irul rc...onaIlCCS
can he I()('awd and mea:<urcd,

DESCRIPTION: The Tn'.; 7(i\-A Yibr:\.tion
.\Jeter con:<i:<ts c~"cnti:\lly of:l "ihr:\tiun pick-

up, an :tdjlllil:lhlc' attCl1\lllTlJl', :lll Ilmplifi(,l",
:1I1d :1 dircI't-I'C'ading indie:tlinj.( mcll'r. The
pic'kll]l i:-; of lilt' il1crti:HlpCl'alC'c! (Ty:<t:lltype
whi('h dl'li\'cl';; :1 \'oll:ll(t, ]ll'opol'liullai to til('
:In,(,If'l':lliull of til(' \·ihralol'\· llIolillll, .\11
inll'gratin): n('twOl'k ('un\"crt~ thi" oliTput,
whcn dl":"il'e<I, to a \'011:11(1' proportional to
\'cl(wit,\' 01' di~plac('mC'lIt. Tilt, 1,\'1)(' of 11..'­

:<I)OlIJi(' i;; SC,I('('IL'<I by plI~h·htltllln swilth<">.
Tim:> thc :Wl'ClcrrHion, \'(~lociIY, and c1isphu.--e­
mf'n! of a \-ihr:lting body Call be mca:<lIret.l
indcl)('lll!l'lltly,

Calibmtioll... a,rc made in teon.;; of r-m-s
\·:\Iuc:<, The b:\."ic' unit" in which th(' in,.tru­
ment i;; (':\Iihli\tcd. inehcs and ,.;c(:ond:o', :111..' the
simplest and IN'....t (;Ollf\L.::in~ of t hQ."C ('ommonly
lIsed, .\cccler:\lion i.s read dire<·tly in terms
of inches per second I><,r SC('oml, \'C'locity in
mkro-inches I)('r second, :lIld di:.:pl:ll'cmclit in
mi<'l°o-inches, C;llibr:ttion.s :lrc made on :t

mot.or-driven precision \"ibr:tlOI', whic'h pro­
d\lce~ c:;:'iellli:llly sinlli;Oid:t1 vibr;ltions.
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VIBRATION MET E R

FEATURES: ~ I>ortable, 8clf-<"ulll:\inoo und
simp!€' to opcmtl', the \"ibmlillll mNer il' :--imi­
lar in tJc,.:iJ(1l :llld appcarallC"(' to the :-;ound-h'\"cl
Ill('H'r :\I\d sound anal.\":tcl'.
~ Xo refel'enl'e 10 calil)l";~tion Ii~\ll"(,": i...; ncees­

SalT hl'l'tlllSC the meter indicat~ (!Irccth' the
quantity under mc:t....U1'Cllu·nt. •
II> Flexihility :lIld comJllctf'll~ in the meas­
urement of vibmtion :\rc afforded II\' the three
respon...~cha.raclcnstits-di,;;placcnicnt. veloc­
ity, and ru.:cf'!cration - and the low-frequenty
rcsJ>OIL$C - 2 cycles per second.

(/-,11) Ovff·;l1l rrl'(l\I~ll"Y eh;lll"ll("leri.~tiC>lor \111" vib..... tion
meter. including tile \"ibr.r.tio" I)i(okul"

SPECIFICATIONS

RANG ES: The ,"i!>r.olwn lI~lt'r i. dirt!C'l-rr:odiDlt in l~ ullil, ,ho"'n in lNo flllnu ...'\Ilko htoIo....

O,spl;acement
Velocity
AeeelerOitlon

Iti rnir"}-inl'ill" In 30 illeh...'ll. rms.
If,(lll1i1'"rv-i,,dlt'.11 I...r ~lld I" 300 iUl"ht' Ilt'r Wt'fIlld. rrnJ!.
O.lf"~l illl"h I)('r ...."m'll*r ~lIt1lo :1!Ht1 il1l"I,,:>. IX'r "'.....m,1 per lJCl:'<l1ld. rlllll.

RESPONSE CHARACTERISTICS: Tlw I'MllOn:\C rollo",,, Ih...'<)~lil",,1 cur\'U or Ihc '1":lIltil)' ll\e,.,uOX'<.I.
\.~ f ..... IIl.·IJry "irloillllw r"u""-;rrlt t"lcmnN'''.

Aceeleriltior'l 1I.1r.O Ill. IK'<' ..... 10 :mOll ill. $('C/-.ee ::;-10"'~ ~ til 500 Cll" J)\l"ll !S.... :tt :! "p.!!
VelO<:lty Irroo Ilill .....r 10 :~Oll ill. ~ ::t:10", 5 Itl 500 <'I>tI Do.. ,,10"-;' :11 :! l'"plI
Velocity Ik·I · 1!Jo001llU. "'-"t' ::t:1.j";' :''1.1 10~ CI" 11Q"n 21"<:;l\ \Q 1'1}l1

O',plilcement l'ill ill. III:m ill. ::t:1Ot; 10 In :.011 CI'. I>",nl 1j(Jl'", al :! l'"1"
Displacement Ikl"..• 1',Ullin ::t:IJ"j, :.'0 to ,)(l()ep" /)""-,, :![,' , :ot 10,·p.!!

"bo,·~:.oo e~ , .... error ,.....,.....,. alld "U')' .....~h ±3O'''.' lOOU CpL 1"h.. l. c2UJ<'l1 b)' the ,hlf~_ '" ,nP'lnN .., irIlJ"'kl"al piekllPl
n.....' reotH~""lCe_

Pickup Unit: TI,,· ,-ihmt;"" 1,;rkUI' I. c.r thol incrti,,­
'"'1,,·mlt...J ,·,'... ~r:r1 I.' IH'. lrl)ll~ell ill II ""'\ "lllrllinu'" t-()ll­
t"I"<,,. Tit" ,,,,,~illltlr" \"il"-UII'III lll'I·I·h·ml;"" whi('h """
I", lUII,,\,.. ,·,1 \t1~11l tire 1';,'kUI' 1...·f'I'11 1t,,1t·li"'·'Irity ()("eur~

i" 10 ~ ,,,. :1'It.llJ i"dle~ "".' ,......... 1111 1''''' ~",·""d. I'....i", ,\lid
hall ril'~ lU1l1 :U1 ~i"cl, "~'cll,iu,, (11<:1 n'" "ltI>JII;~-<I.

Meter: Th.· ill\li('ati,,~ lIl\'I\'r hll' It ~""t(· ",hi"h re"d,
dir«-Il) in Ihe 'lu:ml]l)' IJcIllI1 II1cil~tlred - '-Ill·'" ",krn­
indl\'" rtol ,li~l,l11/"('n", ... , 1'·111·' mi,·r,,·in<,lleo< Ill'r' !'l'<'Onu
r"r ,·..Iu,.il.'·, IUIlI r-lil-, ill..h\!ll Iot'f" ....NIKl IIt'r Jien)'MI lor
Al'"ffkrul I,,,,,

Attenuators: \ 11.).<1"1' IlIll'/mawr i1 11"-,\'id,>,1 \\hi~h

clUUllC('o ,h., rU"I"r ol'""I"'·l.lihr:lliulI ""('t":I nlll~" "r :10.000
I" I. .\,I,lili"n.~1 multip1i,·,.. 'I!'C 11{"\'ld,,,1 "'hidl indi<::Ole
II", <,urr".t unil~ u( "W:'~llr..m'·111 1111,1 /uuhipl.yiult bc,OnJ
f"r c:orl, '''ol'''""'\." ..""r:t("'''l"l~til'",
Calibration:.\ l'"alihc;.ti"lI: ,.j,,·uil .1\'r<rd,lo·.llIllhe irr­
Itnnul'tl! ...hkh, h~ ."nr....·liuu '" :0\1) "'" I,"...er Ii"....
111111., it I"' _ilol., ,n dlN'k the I/",'r·,,11 <':liihrali .." or lhe
,·ilonlll"/l u"''''r, "Jrl'"ludilill 110" ,-ilrl'llllUli I" ..kllf),
Telephones: \ j:u k i, l,",'i,if.d ..n Ih.. I..·.."'1 ror 1,I"l:J:inf;:
ill /l It;&ir "r II('1l.tllel... I,Il'"" .... in 'm.!t·,. I" 1~1,," I.. lhe> \'1-

hn'tioll' l ....in.: 1I1"~,""red. (or (X)lLlIl,,·tinll: the TYr'l: ifi:!-D
Vilo.iltillll ,\md.\·x"r. nr for <'llllll(,.,tltlll II r:lt.h...lc_ra)·
n~rllI"lIr:rpl" !'met/"ally 'l.lW lu:ul irnl'NllttU'c "all be iUl­
tlr<·.~"d IIH"" tlli", 'HitI'll! t<'lCl,lro"'- jn,'k ..-itlloUl aITect­
,til{ III.. "',,lliull nf Ihe ",elcr.
Tubes: 'l'Ilrt"r IX.;.(;'" G Olh.... "nd uno II)~GT l"bo "re
n"I"irN\' ,\ ,..."nlll,·,,, 11('1 or '\Ih,,~ ,. ~"I'I)lil'll.

Battery: .\ aillllJe h:tttcr), ullh, nA'I~, nllr~('", 6'1'..\00,
....hirh !!1I1'i'lies Ihe Uel'l'M:\rY Illl'le /llld fill1rnrnt \'ull"lI:c",
i, illrlutlNI.

Accessories Supplied: Power ~l,l<lc rur <"3lihmlion
cht'l"k. "IlJlrc llilot I:..n", :md i'll/II ror IMJljllll j~l'"k.

Case: Tlte ,It,il i' hllilt iUlu II 8hi...ldf'iIl"<lroirll:"Me of
:li'llll\ll~hlltll:tl.'f'"'m~lnlCljoll,ro"('re<1 ",ilh durllhlc U1!lek
",/llerlll'l)I)( "':It..) i"l. aroll ('<;Itlilll'ed with chro,,,illtll-II!lUflc!
<:oru"r", l'""'~III!, Cle.

Dim enllo ns; '1'1", (""rr'lIU dilnc,,~inn.tire lIl>llroxiIm\ldy:
{hei!thtl I:!I~ iJll'"heol.ll: (length) I:lli i"dlC.l x ("i,lllI) 9}S
ilidlC",

Net Weiaht: :!21~ poun<b wilh l>.'\lU~ry: Iii, pouuds
"'iLllOUt blltlCO"

761-A I Vibration Meter ,., 1
Replacement Battery for Above, , .•. _. 0 ••• 0 •••••• 0 0 •

J'ATf-ST :':OTICf-:. ~ Xnle I. r-a-~ 'l

VlltU;

VlllliS.\OB.-\T

J'r>«

$425.00
5.15
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VIBRATION ANALYZER

TYPE 762-B VIBRATION ANALYZER

USES: Tilt, '1'\ l·~. i'(i2-B \'ihmtiHll .\Il:llvzC'r
m:l.k('.: Jll~",,"ihl(' 1ht· :Ulaly"i" uf \·ihr:l.liOIl illw­
llonH'lIa h:willl!; fUllIl:mwlltal Cn'llm'IWit'" :\,.<:

low 1I.... 2.:1 ('.w-IC'\" lK'r H'{'ond. 1L i,. iul('l\(kd
I'rim:uil.\· fur U"'C with th(' TYI't: ilil-.\ ,'illra.­
'iun :\I£'tl'r hilt 1':m :l.l:<u he 1I!'C't1 (Ill' ,l!;PIIl'ral
1IlII'mouit, an:lI,\':-i:i Qf \'Ny-lcl\\-fl'f'quC'nt:y
VOII:I,!!;!'" ill tIll' I:thonl1ory.

TIIi' fJ'{'l!lll'll(',\' mnj.!;t' ('on-n·d (2..:; ('yote:: to
i.ill (·.\'('lc~) illcluc!(':l ]lI'a(·ti(':Lll~· all fl't'quC'lIei('!<
11111"111:111,\' ('IH'Olllll('rl·d ill \'illl'l~ti(lll I'llillic:<,
frum 1hI' fundanwlltal "ibl':ttiolll'l of :-:hip;.; :lHd
ulhel' hl'~(' 4l'lU'llll'C:< III lht· ll11h:~I:\1l(:(' vibra­
tioll:; Iff hiJ,(h-:olpt'('d ('clltl'ifll,l!;(':ol.

DESCRIPTION: 'I'll(' :maln::('l' i:- :-imilal' in ILl!
("'~t'nlial cllar:.u·t('ri,.;ti(·~ ()f II('rfunn:mt'f'. ('un­
illnwtif)ll, CI' ....mtillll. and :l!'!'('ar:u\t'I' to tilt'
THE WH·,\ :-'01111<1 .\nalyzf'r (pa~l' I:n f''X('l'llt
lh:n til ... frt'<lllPII<'Y h:I..'" 11('t·nlll\\(·11·d h,' :l. f:U'­
lUI' of 10 and prO\'i",i(,n h:L'" 1)(,('1l lll:ull' fill'

u!X'I'atiun willt hl'Cl:ll1 ~1'1('I'1 i,'il,\ il' d'·"irt'd. Tilt'
!:uter :WI':Ul~t'Tll('llt i" p:~rl il'ulad," \I",,{ul in
idl'ntifyill~ "01llpOlll'lI\" in 111\' 1\\'0 10\\(''''1 fl'('­
q\lI'I\(·.\' 1·IlII~t·" (2.:1 to 2.=' {',\'('l('", lWI' :"('!'lllld)
and in makin~ :~1Hdy,,(':-. in\·oh·itH! "ull1pll1l1'lIl$

that \'al')' :"1i~htl.\· :\hOIlI :1 ml.'an fn'(lll(·I\f·,\'.

hi~h"., m,,~,,· :!!. ''I '.jll ('~·f'I....l: till I'll' ,wo I",,·....
.....II~~ 2.... '" ;!.j r\'r1"~I. I'''' n<"l"t,m..~' i. ±~', ". +II.:!
('y..lc ·hirlK"I·,,,, I' II,.. I"rllf'"r. 1'10\' fn:-«""'''''' /I.' ,Il·h"·
IlI;/ 1 "i'lt ,If(' hr.,.", '(''''''l"ill ''''I''''rl; ,1..,·,:,,1'. ""
IIW" Il,·t.n.,.. h\· It.... Ih"l1 :2:1', f""" Ih"'I,lcll',mill('<1
"'Illl Ilw ~h'''j' ·rI,·..,i, 1I~ " ......".~.
Frequenty Response: Th.· ":"1""'''' "f ,I....11:'111' .,·1....•
thiw fl('("or"- i~ Il:tl "illtill ::l::.! dl, n\", II;" "Illi~

m •. !:,·. \, IlQiuh" h"rf' tll<> '.Ul!:..... ",,·rbll. ,hI' "I'!l,itidl)'
i. ~1L(' ."n>\, Qnri,hrr ru,,~t" "illti" %1 ,Il •. '1'1... "f'II·ilhily
of Ihe hm,..,1 "f'w..·I" il\' nel""r"- i~ d,t' ':\I11e;l' Ill", uf
the ~I".rp ·('Jerlni'.' rlC'l"''''''- ";I1.i,, ::::.! ,II•.

SPECIFICATIONS

Frequency Range: :.'.... '" '''.0 t~'rlt"', Nwrn-,I III fin'
r:II'I1"'l>O '.~l",u :!,;. If) , .... , •.". I" ::,;. Z,j ,,, , ... ,.; ") :.oSO.
::;;0 '" ,.".eI
Band W,dth: I'"r Ilk' ..-1I:trl' ...·l,'f""·i'~· 1"'~"i"l1. Ihl' ...lot­
lin' nlh·UII:.,i.." i~ ltl'lIrnJiru:lld~' :ltI', 1;\ ,JI,) ,,\ n fre­
'(11(''''-.1 ,hlT,·,iult 1'.1 I', (r"", II,,,, '" ..·.. i('h ,11(' "fl"l~'U'I"

i~ turw-,1. 1-", .. 1111' I"'~'"l ....·l.... 'id'y 1',..I,i<>lI. Ih.. 1I11tI1U"­
lin.. is II' ',·n..-, ;1tJ', f"r n rl'l-.. ,lIl·flr~' ,hfrcr""r(' "f'" , ..\1
'111'" ''''IIl\'(' 'rum lh,' Iw:tl;. ,III' I't'!rllin' ltl\rrlll,"i'Jll~ lIn'

Itl Ir:l~1 U"', q.; ,Ihllllltl 'JIl"; ,;''1) ,1101. rt:'I ..~lil·/'b·.

Frequency Calrbrllllon: TIM' " ....IIr:\r~ "r r""I'Il""'~ r:di­
1,.,.11""11 "f rlw- ~Il:"" -e"1('("1;";I~' net"'"r"- i, ±I':i'; Or
±P: ")',,1.·. "hkl...,·,... i~ the I".~. nv~ 11M" Ihrft"

ror odie!" _jl('<'ifi"lll;gn"~ Tn·t:: it"".\ l..at:\' II

762-& I Vibration Analyur _, .•..• ' .. \\\',\111)

I',

$475.00
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VARIACS

VARIAC'

USES: 'I'll(' \'AHI.\C is a ,'oltaltc contl'ol that
finds applications in shop:md labor:uorywhcr­
eYer ;l.-C yolt.:.tgc mu..t. IX' adju.::;tcd smoothly
and tontillllously. Thou."unds :lrC in usc for
mOLOr speed ('untrol; for hea.. control on elec­
tri QY{'lt·.; :tud rUnla.c~; for ilhnnin!ltion con­
trul in auditorium.., photc~r:Lphic ~t\ldi();S. and
d:.\rkrtK)ltt'i; :L" \'oltaltc euntrols in I:\boratory
t~tiHK :md re<c'an.·h; :md 3."1 output "ollage
control" in t.r:Ul~fonncr-rC(,'tificr svstcms.

.\Ithough dcsi~I{'(II)rilll:l.rilyfo'r u."c at. ortli­
liMy power frcquel\tiC$, \".\H 1.\('::5 arc equally
u8eful 3,.'0 \'olt:iKC controls in power circuits
OIK:mtinJ!: :~,. higher frc<lucnt.,j("(.

In the testing :\lId calibratiun of voltmeters,
ammC'U'"" \\'fitt,mclt't'lol, ;lIld power - factor
111eterll, the \'.\ H1.\(' iJOl :l ("011 wuicnt sOllrce of
adjust:\ble voltllgC', ami, hy using comhill:l.­
tilllll'ii of \'.\ltl.\('l", the phase of the te::t
,·olt.~e (':ut he nnied. tLS well tL~ th(':unplitudc.

Two :ulll thn...'e-branp; :L:).."('mblics of \'.\H lAC='
3.1"(' :~v:lil:lhlc for U;:o(' tJlI thrCC-llh:k~ systems.
With til{' \:ltXest Ullil~. \·olt....llllpcrc loads up
to 25 kva Can IH:' ('ulltrollcd in thiS' W:l.'·.

.\Ithuu~h \'.\It I.\('~ arc huilt fur 115 ~md 2:lO-­
"011 ~rvi('c, t!wy ('~\I1 he 11;:0('(1 un circuit,,:. uf
hi~h('r or low('r \'ult:\}:;c in tunjUlwtiun with
rhe<!·rntiu allXilillf\' lr:uL..furm('l"S :U1d :mto-
tr:m:-furmf'l'S. •

DESCRIPTION: Tho \·.\H 1.\(' iJi a 1'lllltinuOtLSh'
\'ariahl(' aututr:UlJifonl\('r supplyilll! :m IIl1tp,it.
\'oltap;r fWill z('ru til a/JIm' linc ,"el!tagc. It ('011­

... ish; of :l. Sill~l('-layt'r II indinJ.(: till a tOl'uid:ll
iroll (·on' ..\'" thr dial i,; l·utnlt'd:l. l'arhun·hI'11sh
{'ontlwt t.m\'rI":'I'" til\' \\'indiul-(:... tl\flpinv; un'" a
port.ion of thr total \'01tl~V;(' at'l'tI:':" thc wiuding.
TIlt, 111·Il ... h i ... :d\\':l.\·"; ill c'onla('t with till' wind-
in,l{, alld til(' voll:~,L:;(' IlI't\\'t'I'1\ t\II·1I is alwaYI$
\{'....~ i billl I \'011, f'\'1'1l in tllr I:Lr~c. t. modci:-:.
whilt, in tIlt' sm:Lllp... t 111O<ld it i:< onl\' ahollt O.:~

\'ul t. 'I'hl' ;\('t ltal iIH'rrmf'lll>1llf \',.1 tl~ic olltaillt,"(1
:l'" lllr dial i ... tUl'lwd :Ire' ah\:\\·... lcsO" than the
\'olt II~l' 111'1 \\ l'('n 1111'11"', ,lit' :Il'tlhll of 1h(' c':\ rhon

1lIIIl'Il<mal .!i'II;r;.,,, I>f 1hI' \'.\ It1.\(,:.

!>nash Ix·ing .su(·h 1hnt the dl:mp;{' in \'oltn.,:{l' is
I>r:l('tic'ally rontinuolltl. TIll' ~i:'tnnee of thC'
hru....h i;; Sf! {'h4k n th:ll.. no (',=r~i\'c heating
C:l.ll occur in the ...hur1.-(.. irtuit{'() tUMl.

FEATURES: ('omp:L~1 to f'('..i..ti\'(, Ill{·thud:o of
"oltl~r control. lhl.' \'.\HI.\(, h;.L,.. th(' :uh·:m~
t:~~N; of hi.c:h l'fti(·if'llrr. "Illooth (·ontl'll!. ~n"d
nllt.'l)tc re<,.\:ul:niilli. alld romll:\mti\"('I~· ..m311
:<ize. Iw<-:\u;,<{' thr oUlj)ut, \'olt:'~(, is ('..~('nti:\llr
indclK'lU!C'llt of 10.'\<1. n lilll.':\r \'ariation of "olt­
l:litC is ohtainNI. \'.\IH.\('S also fUMli.~h Ollt­

put \'ulla)!;I'" abo\'l.' line \,ult:4!:C'. m:Lkill~ it
l}()SSihl(' Iu ('(,mpen."atl' fnr lInd('r-\'olt:l~(, lillt.,.-.
... Today's \'. \ HI.\(,~, til(' IlI'W \'-moc:l('I.... arc
morr u"'C'ful. marl' r('liah!(', :\nd mur(' {'lIiC'il'lIt
than ('\'('1' l)('f0l1'. ,\munlo!: t!l('ir (IUL..t:mdinj!
f(':\lU 1'('", :11'(':

... Grcntly illt'ret\....ed r3tio 4)f utllput to wcij!ht.

... :\"ew unit hnl:;h - C<L.....ily l'Il:~IIi!:{'() in :~ fcw
;;CfOluk

• l·n:,fTCtl<.'<1 by ,·ihr.uioll ('Olbtant p~
:oUt'{' - hrll ...h holdl'r c':munt, C'onta('t winding
:-urfa(·c.

.. :-,haft l'l'\'l'r:<I\lllll'OIl\'t'rt fWill l):uwlllltahle
mnulltiuJl; i:- :ll'l·umpli... lwd hy 1I"11I!'C'uillJ!; and
til!:htl'nin~ tWlI ....c·n·" ... - (hK"" llut :\rTC'C't hnL..h
adjustmcnt.
... Huhl)('r f('1,t pn'Vrnt d:ulIaJ,.:I·.
.. E'l:tra tl'nllilllll... fur mid-windinl-(: tap:- f:H·ili-
t:\tp til(' 11 1· of :Ul'l:iliar.\· lr:Il1"'ful111('I')(.
.. (':L:!iC l':l i1y and tjuit'kly l'I'IIIU\'e<I-t:lhs au·
tum:~til'all~' l·t'J.!:i.... tCI' the modl,l llumh('1' for a.11
l'IHnl,in:\ti\lll:O:.

.. I)i r('{'t-rl'atling \'oltaj:(' :0:1,:\1(' ha.... I:\I'j.(:t\ I~a-"ily

1'(':\(1 lllllnl)I'I':'(.
.. ]\1·\I .... h tm\,I'\ lilnitl'd by n:.... ili('llt :o:top.
.. T('nnin;l!:o: h:wc 110111 :'II'l'{'I\' and :o:olll('r
(·ollllrl·liollS. ca.... il.\· lH'('I' ....ihl(' :uul lnj.(:i(·ally
:llT:Lllj"Wcl .
.. 111':\\'\' tlut \. ,.;witt·h in 1\\(111111 t'1:! :-1ll:L11 mudels
hl·{':lk,.; !){lth ~id,,,, uf Iinc.
• .\lll":u·tin· (':"...e - 1"0111111(,\1 l'untll111~ - no

.... harp celJ,.:C'''.
.. .\Iuminlllll "'lrllt·tural parI'" l1lC:UI lighter
weiJ.:lit antll\\illillltJlI\ (·ul'nl:-ilul .
... Dumhl(' hl:u'k (;1.(·lIt1rr Imk4'd fini",h - wear
:ulli allm..iolt n,,,,i,,,tllllt .

.. l"nifol'ln windillJ.:"; on Ill,'\\ly de<i~I1(,-d

lI\:lC'hine.
.. "IIYl'rubjl!K'<I" ('ulI\nlUlalHr "'Urf:Lt'(' ­
pbnc uri('lIt('<.! f;>r uniform hm...h PI'(':<"1I11' :lnd
COtll:\.Ct, wilh I"C"tllt:mt. minimum We:1L
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VARIACS

\.\lll,\('::- uS\·t! ,,_ '°'''''''''''''11' """li"'l!",~l~-",ljn~rllhl,' "'Ollll"ll~ ill hh:h-\'oltal:c '~llliplll<'JlI ,I'··i~w.. l f',r ""'IUlI:: of
lint'llIe''''" ru1.1.4" )llm·I-F. f "'",'lUll ,,1/lIIII/nll f,;ililj<,t! ('0"'1.'''1/.

GENERAL SPECIFICATIONS

lOf "'L1wl
,ItI: ..-h:ort

;\1,,\1..1, I'ltIlJl'''~ in l~'l"""'il~' fWln I,ll \'" til 7 It.·" MCI
li~I.'<I.m til<" HrXI 1~'Jl(·. :'I.....,ifi<'''''o''~ ;,~ for;;,o 1<. 00­
",-1'1,- .·.·tn'·j'.
Rated Current "au I.. , rlmwlI fnom Ih.. '",\111.\(" lOl 1\1\)
rlbl 1....[11"", II b IlIuil",1 h} 10":0, j'!-M ill rl1/' "imliuJl.
Maximum Current "aU 1>" dmwll:1I I"", \'"h"lu'~ ", at
\'llh"Jli's 111"'" ,I,,· illllUl ,·ol1"~I·. II i~ limih'u h~' h~. III
Ih" 1'1Ir1_111 "nl~h. l'lIr""Ill~ "I' '" 1,')(1'. "r Ihit \'nhle
r:Ul I..., tir:iI'll r", 1"I,·r llt'ri"d~ wi.hmll llam'n:<' '" '1""
" \flue.
tnput Voltage i.:\ Ih,' \·"It:l~(, 1],,,t ""ullld 1M' !lIlPli\·\11ol
11o~ inlllll trrr"ill"l .. H. ",,,kt· II,,· dial \'alil,r:'li"'l '·"rt,-,·\.
.\11 :!:W-I'nl1 Y.\Hl.\(·:-; h"v\: "xtr" tal'" for lie,' "0 11.;­
1-,,11 IiI"'''. \\'h~'" s" u...·,I, 11>(· r:otl'll ('und,t is r,·,hu'{',1 hy
'I r''''I"r "r::. ,,,,,I II,,· f<'\:ul'l1i')11 i.• "HI I'" ],t", ...I,,~ w'lli
" :::{U_""ll 1111"11 ..\1 :.11 ...y.-ll'~ till' ,wl'r'·\JIl").1\" "'''IlI,c"t i"'l
'Jlll~t ""I I,,· u....·d lr till' ;1ll'''1 \"ol,,"w ill ,"'I'r 115 luI' :!:ml
,·"lr~.

Output Voltage i" IhI' r,,,,I,(" nf \'I,lwl,(l: ,,,·,,il,,I011· "I tlo.,
!'lllpu! l<'rmir",I". widl rall·,l '',,It,,l,(,, IlIJIIli,·d t .. tl,,' i"I'''~
II'Tlnil",l.
Load Rating i~ ,1.(· m""i",u", "llq',H "urn,,,t 'nuhhlh"tl
1'.1 Illl'llt ,·,)It''I1'·..\ \'.\111 \(' "'''" Immlll'. "I U"." I""'"r
!'<·llinJ1.I' '''-Ill''l''''' illl]Jt'l1:L"..... ln"d \\I" ..h lin,,,·. "I illl'l'l
"olllll:" II ...\lrrenl "" J1T\''''''r limn I Ill' "lll:'ximum
I'llr,...",."
Temperature Rise: '1'11(· r:'li'Il..~ u{ \'.\ If I \{'~:lff' 1"''''('11
"II" \<''''IM'I';,IlIn' ri~.· ..f :,11'" ('"ulJj1nodl'. tlr I..",., lit no
,-yd," .\1 :>41 ,·~,·I,.,.. 11M' h'l!lI''''r;,lun:o r,>'C.' Itl,,~, 1'~''i.'N1

Ill\' :11M"'" .·"Iuc ~Iid.lly l!ll' ,he \_\Hl.\t' r,u, I.., ~nr\"b'

"IM·nol ...,1 :II rnll ""11:11(,,, :lllll ""rr",,! r'llllll:~.

Operation at 25 Cycles: 011 ::.;""'.1'.-11' ~tll\I.I~-, \'.\ I( 1,\{'oS
~11""ltl I~' "11('r:",·,1 '" "n<,-},alr r:lH·tl ""II,u!" "r I'XCo.''''I'·('
IW:llitll: \Iill ·~ult. Tlm~ :!"JO-\'f,lr Im~ld~ ("ut, I~· ul'I'<l nn
11.-'-1',,11. :!: ~-,·h·li"'·~.

Higher Freq uencies: .\1 rrt"(IIl<'J1"';"'~nl",,·(' riU .. \'t'I...~ "II
\ \1(1.\1':-; '~u, b.· tl~..,1 "I f"n r;,I'"lIt-urn'ttt aucl·,·"llm:l'.
;"<>-1,,:,,1 1t....-,.~ "'ill h,.. 1"I·,lu ...,·<I ''''lnl.are.! I" \1", 1il.1"·Y'·lc
'·alu..~, I,u, rl'l:ulali,," will IJI' I)(M,rer, IIwi"l: I" hlt'rC'M"d
l ..·"knl:'· r;·'lt·I""I~.

NO'"Load Loss i-f "'"....urNI :ol 1;(I ...ydl·~ wilh ",urd ilLl."t
\'ullttl::l'. Tht· \'''"....~ '1lIon'l.l '" (he I"hl" "rc tl... I::l!""''''­
r.......1 ",,,xiulli.

Driving Torque i~ rh.. ,.,r'I"1' f("luir..,1 III lurn tho
\·.\HI.\( ~ha(1.

Terminals: (01<'<:0 101"'1 Mounting IM'I,."·jl'nlO" ;,."00·11 i~

f'll"lIl>,hl',1 \\"lIh Ihn·,,,lt..l "'ru,i",,[ -f11l<1~ ,m" ",>I<I,·ri'lI:'
IIlj1~. T~'I""fi \'-.j. \·.W. all\1 \'<!ll Ital'(' ..."",loi",,,1 "',hln­
illit "ud "'1'<'\\"-1.' 1"-' "'nni""l~; Tn'" .;u 1ll,,,ld~ It",'..· ~d{­
I" ..kiull IHrniw,I". ,<1,,1 l.r"l"i~i"" r"r at11",ltinj( ltX l',oI,ll'.

Dial: \ l'I"·...r~il.t.· (Ii"l, 'e:"linj1 ill uU!PUI ,·,,111'1:'" (". IhI'
(>I'\''''olt''I:'' '·'''L1",,·ti''II. i~ l'fOl·i,I".1 ,,It ,,11 "\'" 11""1.,1,,.
011\' ~illl- is ""l'll {']I' ,,,hll' lll""ntilll: .. irh nHlllilll: di,,!,
II", uIJ,,·. rur l>:lIl"llI",U"lill).1. with 'i~...,1 lli,,1 :LI"I ... I:01i"l:
1,,,i"ll'r. Di"l.. ""ll I.., ~\lppli,'d ,," SIW',.;"I " ..Ier ,·IlI;:r:LI·....1
rtlr mlL~i",1l1J1 "<llml;:" "'Iu,,1 III liue 1·"ltlLl:l". if tI,l" "'·cr·
,·,,11111(" '·""IW,·ti"" ill 11'1\ I" I,,· u",·<]. Th" tllll\1 ILlIj1I,' or
,"tlll["n i" a~'f.

Thl' '["'I)l'" ,;lk\. :,t)_H. :I1ll1 :!UO_H nrl' "'I'I)!iNI ""Ih
rt'n'no,hl" tli"l~. "Il,' "i<l(' ,,( ...hi,·1! ill "'"j1r:l'"l'd r',r Iho
'1\·f',,·.,h"I:(· "''''''''''ri,," "",I mIl! ~i,h." rur IIl"X""""1
,·"lllllt\· "'IU:<1 I" lilll' ".,lwj1,-.

Panel Thickness i. lltt· m;t:"(irnuttl ,hkklll'
urI \\I,i..h ,10..• \·.\ltI \l' ""ll he Itlulll""d. l\llh
~IlI'I,1iI'<l.

Mounting: TnOl' :.'Oll-H i~ ~UI'l>li( ..1 \l'illu>lH 1':tM'. for
1"'''''1 '''"IUlII''I;:. "1')'1><' \--~>f) lU'"W''' lin' :<1\\'".1>1 IUI,j,I.....1
with ......... TnM" Y.,-, "nd \'-10 ..,m I ,rd"n·d I'illl,',
\\ilh ',r IllIhll'" I't< · \Ih... ";\1" ",/,,1.·1 1'."lI·(· '·1l~·11.

.\ 1",""w,,1 I">,, ' "r• .....nl. :In,1 1,Itte "n' "rll,·id.",1 nil
tl,(, ";\1'1''' """1 1,, I .....• phu,,,j(r:'1'1t "II p:ll:" ~11. On
~llM'bl II.. ll'r, 11,,,~ .."" ,,11\0' 1". ""l'I.IiI',1 ...itlll"ll C'U!C.
hUI 1';1 It Il'rrni",,1 I".x "1Il1 li"c .....nl.

DlmensionSI Owr·"ll lol'h::hl {IIr ,,,hie mml"IiuJ1 ~Ild

tI"lllh hl.'illlhll'lLn ...1 {..r \l:lll(" "1"UUlilll-\ II .... I,(il·..·" in lhe
Inhl,· 'JII IlI'X! 1':'1:". (·"IIII.I"tl· oIl" ...·IIlio",>1 "k"...h,'s ""n
I... {"rnlsh,·,1 '--'It r'·'lu",'!!.

Net Weight: ,.;~'(' \.,l>le "n II('XI l"'h"C.
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VARIACS

DETAILED SPECIFICATIONS

200.8 .liO lUi 1.5 3 2()-IO

Cod,
Word Prico

$12.50

--I-----I-I--�------f--II--
V_5 .862 liS 135

115
5 7.5 Z(}-40 5 1Jil: (i~ COIHIA 18.50

20.50COP"L520-40,7.55115.862V_SM % -1 41~6 Ut 7

--I------------I---I----------~-II--

--I-------I---I--------~-I~-
135
115

V.SMT .862 115
135
115 5 7.5 20-40 5 4 25.00

36.50

21.00

34.00

33.00

23.00

3.5.50

55.00

27.50

55.00

41.00

140.00

140.00

ll~;.\\.,.

C(;1.rA

curm

IIlSSY

TOKES

1J00llSY

1l0AllY

'TQ1'.\t

."

85

"

"li

"

"

,,,

5

20--10

20-40

aQ-f>O

30-60

250-500 10Yi

250-500 10 J.i IJ.i

,

17

17

0­-,

75

'0

5

" -_.•

5

2.5

30

45

2

"

.,

20

'10

."io- 31

270
230

270
230

270
230

270
230

Z7U
zao

liS

ItS

115

115

.575

u.s

1.15

2.:10

1.725

7.00

3.4.5

1.725YolO

50_8

50-A

V.SH

V-l0H

V-10M

V-SHM

V.SHMT

V.tOHMY \.15

"'-1 OHM

--1-1--::-:- ---1--1---1-------1--:1--
230

.575 or
11f,

--I-----I-I--I------I~,--1--
230

.(,i5 or
115

---I--I-~2~10-----I---I------------r---I---

or 270 2 2.r. !J 21)-10 5 IL 4 '115/, J21/- 7"
IHi 230 ,_ y 7_ i'll >n

--1----------1--1---1- -----f-----I--
\:{5 1_, '" v115 10 l5 30-00 5J,i u: 371$ O~ ~ llJ{

--·1----------1--1---1------1--11--
1:{5
itS 10 15 17 :.lO~GO 5}i ~ 4~ G1J(s §.(s II H

-V---"-M-T-I-I---'2-5-'-15--:-t~--1-0--'-5-1--'-7-1-30---OO-+5-"-~'I~Gl~lll~12J.i11-"-'-'-M-I--,-0.-oo-
-_·1----------1--1---1-- --1--11--

2;10 270 ;I
lOtS 2:10 2. 5 1i 3o-tiO ,'Hi ~ 31~ 6%'1 % 1ll~

--1-----'-1--1------1---1--
230

"115
--,----------1--1---1-------------1---1--

230

"115
--·1----------1--1---1------------1---1--

1;$5 5% H 4y' 7~ llJfs 22:1{ JI;WI:1.115
---1------------1---1------~-II--

230 270 8 ')_
"0_30 10., - 5)4 ~ .p.l 7'" 11~~ 21% JIMMY115 ·1_ ~/.

----1--------1---1-----1-,1--1--
13;';
liS

--1------1--1-- ----1--1---1--
2;.lO.,
115

'With 11;;..\"ol~inplltnpplicdMfOM half tile ....'ndina;.
1.o&tl rMinl il thtn ~11I(l!<ltoo"..half th.. ..-fttut,ho,,·n.

PATE~T ~OTIC':' 8(.e. ~ot( II. P~~(! '·i.
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V·5MT or
V-5HMT

VARIACS

50-A
0'

50-8

V·l0 or V.lOMT or
V-l0H V-l0HMT
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VARIACS

:17=.
/~

---E~="-----

A \\'S<··"',lllll,,-t\·d
IhrC{.~J,Jj'''~ "rr:",~('mclllof

,'Alll,\C'-;.

MULTIPLE OPERATION OF VARIACS

Tw.... :u"lthrc(>-Il:Ulf;t \'.\HL\C lI~~cmhlic~ are a""ili.1>lc
for <:'''111I',,1Ii,,),( ~.. ,.,.,.:,] circuil.' hom" ,illllic ,li,d. '" lu'
('("'tn.olli"ll ;i-I-'ha~c l'ir<'\lih iu the ''''liP "mnner til,,! olle
V.\ 1( l.H· c""I ... ,I< " -;lJ::lc-jJh:"c ,·i,'cllit.

III IwIYjJ),"'c dTcui" II l:lI-/.:'" \-'''';cty uf inp,]! and '-''''PUT,
VOh:ll<.C! Nlmhi""rio,,' is J",~-i1JIl" The Wyc ami upI'll-delta
coullc<·tioll_ Ii_ted ""e !I""" f,..::qu",ntl,· lIsed. "lthou;:h the
chm:d-dl,lta !ill{l~ occ"~i"'ll,,l "Pllli""I;..,,,.

.\ three-pha.•,· "rraIlJ.!('IllCIJL
vi \',\IlL\('~ ill rill' "1'['1'­

,j,-](:, (·iro·uil.

.,'Fill'" "f
1 I /I

Tilr!',·-!'!",.,,,
'ill \'1/"1

I,j",· (' "rrr,,/ ,j" .""I"""
fi,,'((/ If,,.r-'''''''

____,,- 0"1/1"1 _

fl.1'Il

~I"" .I1.1I'uill"""
r It \. /1 "I

1I/1J11 1
7'ilr<'('~/'I"",,"

£. ' \""•• I!. " ,"y' " "tI' " , , , " , .' ,'," ," /I ,rr",

2:m 1.1:, 1.0" 2.0 :!..' " 2~lf \ ·:;n -t:2 f)l,r,,·IIl'lt:r
l:m 2.:'111 2. [Ii ·loU 5.U " :J~(J \'.)(111-<';2 l>p<:n-l)p!l;t
:!:m :UIH :l.UO 5.1l 7.,; 0-:::111 1 ..;-( ,:1 \\".""
::;;0 Hill ·1:1::' Jo-.U W.O " ::~U 1'_::'(JII_(;2 °1'<',,·[)l'iI;1
::':jU lU)O IUIIl 1IUI \'j.() " t:W \'.!U.( ::1 \,'.\'\'
:J:iU It.1I It.1I :?O.ll 31l.0 ":::m \·-:!I1.(;:j II'p'
t:m 11>.11 1.'.IJ :j~.!i l.j.() " :nu :'U•.H::j \\'yc
toW It.:, \1..10 :!IlJ) :1I.0 , :J~II :,If-[I(:t Olll',,-l)p[lll

·HiO ::'.1'11 ::',00 t,1I .j ,

" Il;O 1··,-,II_f:3 I\'»'p¥'"

4"l) 1.lIr, ·1.1111 1,(1 ".0 " II~) I'· lilli-C.'! \rye
-1m :-',110 '.flO :-J) W.O " -II~) \'-::'Ol!(;-::I \\'ye
·IHIl 25.0 2,;.11 2U.V ;;I.U U-ll>tl t,O.lI(;::I \rye

VARIAC ASSEMBLIES

V-5-G2
V.5.G3
V_SH_G2
V.5H.G3
V-l0-G2
V-l0-G3
V_l0H_G2
V-IOH-G3
V-20_G2
V-20-G3
V-20H-G2
V_20H_G3

50-AG2
50_AG3
SO-BG2
SO.SG3
50-Pl

Sd II'. i~I'"

{>t"'r;/,/;"" ill I'"",,,!, ('"d. Wrr,{ !'r;r,'

:J-< ::1"" I·_.j 11,1~ <""" I< \' : , ~ '''' $49.00
:j.( :"ll~ I -:. :J::I' " '·"BU.le.,''''T\' 68.50
:J-(:'\lll: \ -,;f[

"
(TI.)·"','''''( 54.00

:\_(;""" Y_:iU ".) >
'''-1.1",''' I ''IT 76.00.- ,

:J-C;""g \-- J(J 27 HUI:,),,"'''I' 79.00
:l-C ;"11" \ -III :j". s ",~U'''\''T\" 113.00
t-( ;"I.i( \·.10fl 2,~", 11'''''1'" \~l>t' 81,00
:1-( :;lTlI: \'_11111 :lfi3 , 1Il~",.\"TY 116.00
:':-(;""1: I <:Il ..... ,;:j J>:\\ h'." 'S)lt' 126.00
:l_( ;''''J! \'-:J(J ;.p, JI:W!:U' \ ",,\. 182.00
:J-( ;"IIl( "_:!Il11 ,-,1I1~ J ,,,,,\,<. ':<ll" 126.00
:1_(:""1( 1'_21)11 ~:.: JD1\1,";\S'IT 182.00
:!_{ :,"'" .;1 ~ ., 1"0 'l·,,,,t..~" \ ""l! 310.00
:~_( ow,,: :,Il_.' :JI;.', ·)'UIo.t.."'. \ ''IT 460.00
:J-(;:'''" :,Il-Ii .. 175 T''''\U.\.'''''' 310.00
:j.(;""l! .>!l_lI ::'51) T'W\)(""n' 460.00
('!od'r ... Hi 1'-," , '.'."Il<," 10.00

PARALLel OPERATION
'I'll(. T,·1'l. .ill·1'1 ('h,,~,' is ",""ihl,I" for 1)",",,11.,1

(.p",·"ti"" or IW" Tn·,:.'>O Y.\ II 1.\(';-;. (·"",,,"'li,,,,.~

f"r Ihis ,·h.,ke· :"'f' <h'"n, ill II,,· ~kN,'h. "l'hf' "10,,",,
,,.rn·' 1" "'luuliw Ih\" '·\,rrt'"l.' fnull Ill(' I""
,. '1( r,H';-:' "",l "Is.. ,,, lilt,i, tlo" !I"" ,.r "irl'"I:"i1'l!
,'un.. "I,. Tlo,. \1.'(' "f" "huh' "ith <",alh'r .. ius .. f
I.\HII(·;-; i" ''')1 r"'"",m,,"dc,l. 1",,.,,,,><, 1'\:lt"r
r,.",II.'1 .. ,,,, 1", t.>hw j",',1 1•.1' ",'i1J~ a ,iud" 1,,"1;"" ""il.

I •
"

i In0

I '"
I
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RESISTORS

(I)

II
II. - O(I--::~'"I.re"'>"+.,.(~c;(,,,.11m>,

H(':-i::lori< d~igllcd for 11,:{' al electrical
C'ommllllkaliull fn'(lucIIC'ics dilTtr from those
intended for u:-;c onk 011 dil"CC1 clincut. in
tll:ll low r('aet~\11(."(' :tilli ('OIll'\I:1 lit \" of rc",j"'l:1 nee
as Ihf' fmllll'll('y j,: \":lrit'(l :Il'(' of cOII:<itll.'mbly
lIlorl-' imporl:uwc than extf1'm(' a("curm:y of
:tdju,..lmclIl. Incdl:lhly, l1':<isllln;; han' c'ap:I('~

it:llu'c ami ind\lCI:uJ('(' :ll'sori:Ht'(1 with them,
:lIld 111(':«' rt,,:,idu:11 impN.!:lI1{'('''' Ilrtome in­
cn:':l:-il1~ly illll>ortant :t,.: tl\(' (n''Iu('I1('.'' is
mi,.cd. :\(·ting 10 dl:lll~C llt(· lennill:\) rc~i8t·

:lJIC,'(' frolll it:' luw-frC'l!uC'l\ty \':tlllC',
For' (re'lUl'IWit'S wl1('I'(' the I'('",i:itancc and

its :I,...,,()(·i:tlt·t! I'(':,itlt\:tl impt'd:lnc'ps Iwh:w{' :IS
lumpC'cl param('tl'l's lht' cquivaJcllt dl"('Ui! of
:\ !"(',.:islur C1\11 he rC'!JrCticntcd :Hi ::hllWlI ill
FiV;IlI'{' 1. TIt(· illdlll't;Hll'(, I. j" the cqllindent
indlw(arw(' Ilt'twcetl Ih{' t('l'tlIinn],:, and i"
dr(·('ti\'('l~' ill "l'I'i{':l with thC' !'('"i"tancC', whil('
tilt' {'qlli\':llt'nt cap:u'it:lI\('(' (' :lP!W:ll''': :lCI"OS"
ihc t('rTnin:tl" of the l'('"i"jor, The exprr;;;!:'io1l5
for 111(' clfl'l'lin' ICI'lllinal I'c"i,.:tall('C Hr and
1"(':1('\:111(,'(' X, llf this ('in'uit :\1'(':

(2)

(3)

Hr = H

I.. ~ " - lI'e
e. ~ e - :"

,\t hip:hcl' fl'('qlltmcil's the \\":IY ill which /(~

:lnt! X" \':11')' wilh frcquclu'y is hc..~L 1'1110\\'11 hy
cxprC'.~sin~ allthc qU:1lltitir" :1::; ratios,

\\"hCI1' /. is Ibe 11'$)il;Hlt frt-'CjUCIWy t!('u'rlnincd
hy I. :llltl C alld thc di.:;:.:;:ipatioll f:lctor :IL
rc::Ullallce is

. ,

~,

Fi!':u.... I. f-~IU;'·lll(·m cil"t'uil or " 'I'.i~t"r ~h'l,,'iln:: the
rellitlu,,1 itlllJ'cd:Inr(" :usoci:tll..J with lhl' l't'~t"'lC't',

in w~

. wl/·fl - ~'I.C\ - 1''''1
.\, ~ (I ~'I.e>,+ (wl'lI)"

,\t In\\" in'lIuC'lwiL'=' whC'f(' thc tcrm::
arc Il('gli~ihl('comp:u1't1 to unity.

Fijtllrl' '.t. (:1'11('<:,1 1I".",,,li,",,1 ~Ur\'t'~ (Or l"t'~i~l'ln~ :IS :l

rUllct;UI\ of (r~'lllleIlC)- for" fixed ~.;~t"r,

(·1)

\\'llit,h tk-Cl'(':I,5('S with inl'rc:t~inJ{ freclll('IICy
:\nd (':ltl"t'S ('\'1'11 the parallel n""i",I:IlIt'p Lo
d('(,'re:t....t· r:lpidly lx-yond :l ('('rt;till fr('qtl(,lw~'.

Thai pOl'liml of the ::hull! ('ap:wit:\Il<1.' C
\\"hidl i..: di":lribtllcd (':m"c" :t :-imil:LI' mJlid
dcer(':l..5C in 1'('"i"I:UI<'(', ('\'CIl if its dicl('('tric
Io.",,~ i" ncglil;"ibl(·. Thc....c cff('('ts tog('llwl' :1l'C

Thc1'lc I\Dl'mali1.CtI I'c:<btiv(' :llld fea('li\'c
compOIlcllls :\I't' pl01tL'd ill IC'I'm" or lhe ntliof :lIId the p:tt';lInctcr /)'1 ill Fi}{tll'('s:2 and :~,

For \':lhll,'" of nl: !('''''~ Ihall:1. til(' l'c.~i1'l1a1H'C

inl'l'(':l~('" wit h fn'ljllcl\(,~' I() :l maximulll HIllI
11ll"1l d('('I'('a;,>c" 10 zero, For \':t1uc_~ (If /)0: of
201' g;n':t\('l', the 11'"j",I:"II1('(' IIC\'CI' ri:<c:-: ahovc
unit v, Thc ,;;un{' .sort of 1l{'h:I\'iul' ()('('Ill'S fIJI'
re:H'lallcc, I'X('Cpl th:ll Ihc \,:.111(' of /)0: i-: I
for 1111' IIltlllOhlllie (.'omlilion,

J)ick~tde 1m:."C,; ill Ih(' hlllll)('(1 POl'l ion of
till" "hunt eapacitam'c C of jo'igul'(' I arc
Cllllh':L!<"llt to :l re:<i::l;lIl('('

I
No = l)wC (5)
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Filtllrr :1. (:I·,wntl unrnmliwtl run"I"' ilf rc;t('I:lUre 11$ :l

fUlictil)lIlJ( fretlueuc~' fur:l lixoo rl'Si8IOr.

(':dlec! the Bodin effect. It-s out~.;talldil~g

Ch:\l"<LCieri:-;Lic is t.hat, wlH'1I the mllo
of a·e to d·(· resistallce (normnlizcd parnlld
rc."i,.tllIlCl') is plotted ag:dnst tho prod·
IIt'L IN of frequency :UHI d-c l't~sislancc, nil
poinl" fOl' lIlly (lIlC type of rc:-:istol' fall IIp­
proxim:ltC'ly on the l'amc "IllTC. rl'gnrdlc>is
of the rcsist:tllCC "aille. The deere:\$(' in
rcsist:lIlcc will amO\lIlt. (0 I$~ for wire-wound
l'csistm;o; ;llltl the pOOl'Cl' lllcta1!ized 1'C'si'1$lOl's
when LhopI'ouucl fHisO.OI (:\Ic, :\Tll) lind for
the bCiit mct:lllized resistor \\'Iwn IN is 10
(:\1(., :\In).

For ally gh'PIl rc>;;i"bmcc nduc there will
he fL comhinatioll of rc.~idual paramC'lCn; thn.t
will I!;ive I)(''''t perfonnnncc on~r the wide'it
frequency 11Ul.t;C. Pl'Oper Jlrol>Ol'lioning of the
l'c::id\l:d pal'rlllwtt'l':'< dct.ennitlN.1 lw the me·
challi\'al con",lr'UClion will It'ad j(~ lhe hc.4
com!>mmi",c dl'::ign 1"01' :L linC' of fixt·d l'clii",tor'i'.
All l'xamplc uf thi!" kind of dc.-.:i~n i.... the TYl'~:
lili3 Hcl.... i:<IOI', in which a fiu(', ::t Inight \\'ire i:i
u",ed a-... till' rr~... i:-:lin' t'lellwnL in ordrr 10 reduce
::kin eITet't. The induChtnce is lwld :H :t low
value by 1'1:lIl1pillA: the wil'C to (ht metal fins,
whidl :\1....u aid in pOwer dhlsipation. This
pr-oclucc",:~ ('omp:trati\,cly lal'gc shullt. capac:·
nancc, !llltl the clemcnt. is so proportiOllcd

lhl~t ~ is of the smne order of magnitude a....

lhe l'C:'i"t:tll('c,;\ condition whieh minimizes the

RESISTORS

ch:mgcs of bot.h illdnct:lllce :1I1d cap:\cit:i1lce
with I"requt't1cy. Hc",i:it.Ol·S of "his t.Ylll' exhibit
only I% change ill 1'C1).i"t.ancc at. frequencies
liS high :IS 30 meg:li'yclc"',

\YiI'('-WOUlltl I'c~i~t.ot·~ of til<.' cl1J'd typo ex­
hibit a neglip;ihle frequency ('ITOI' ill r(':<isl:lnce
up to about. SOO kr, ful' "allle:;; IIf re:<ist~lIIcc

III' to 500 ohms, lind ollly modcnltc crror-:;; at.
one meg:lcyde.

\\ hell :ls,;emhlNI illto dccal!t:s, th('~ rl'!"ist­
OJ'll 1I:I\'c added t·t) tlwir O\\lJ t'(·.... idllal im­
pcd:lTu'('':> those of thc :<wiLC'hes, wiring, :lIId
cabinet. "he equivlllrnt Cirl'llit ill lhl'll that
of Fih'11re 4, which 1'('pI'C:;elltS:1 sill~lt, dcc:lde
of the 5[0 rypc. For ass('mblics uf :illch
dctlldps in tilt' TrF'~: 1102 J)ecndl' Hc:<i:ibuce
Bo;.,:es tlw S:\lne Cil'l'lliL is still ":iUd, 'I he
i IICI'('lllCll tal induclall\'(,s of the severn Ide(':ldes
in the tircuit. (lI'l' lHlditiyc, hut. tht' capaci­
Utlll'C is :lpproxil'l\ntcly lhat of highest dec­
:tde in usc. Typical ,·:t1ucs of the residual
illl!>t'(I:lllce; for lhe v:niOliS Lypcs of CellPr:l]
l?adiu l'esi:>tol':i Me ginn ill the spceilicaLions
for 1~:H:h type,

[t should he notcd tll:lt the ctYcet of the
re!:lidual reactant!' depends p;rcntly upon the
w:\y the rcSistOI' is COllllCdcd into a l'ircllit.
HClidanct'S call Oflel} \)(' tuned out, pnrticu­
lady in p:U:llll'\ circuits. This is:1 P:ll'ticlilarly
imptlrlHnt. cOII:<idemtion with the hi~hcr

v!lllted resistol'll of 10,000 ohms :uul :1bovc,
\\'h('11 the resistor is uscd :11).:\ panlll!'l cil't;uit
clement, t.he upper limit. of fl'('quellcy for a
given error is :lOllle 10 times higher than for
the ~edcs conllccl ion.

All Gencral I{adio prc<:i::ion l1:sistors in
sizes :lboyo 100 ohms Ilre woullll with wire
of a newly dcvcloped attoy which hilS m:my
dC:iil'able ch:tl'a<:terb;t.ics, Chief :tmllll~ t.hese
111·(' a sm:lllel' tempcr:\tul"e {'ocfllt·icnt. of
rc;,;isl:llll;C thall is foulld in older' resbtancc
ltlloy"" ami a llcp:Jigible thermal emf. i\loist.urc
has no appreciable effect. 011 its resistance,
ltnd tlH'l'C i.s Iittlt-. if :\ny, drift. in rc..-.:isl:\nec
(lS:l r('sult. of :itl~lin!i pUI in the wire whcli it is
wound on :1 Cal1-!. It:s greater ten~i1e stl'cnp;th
is all advantage in willllinl.{, lllllkillJ.!: it. pu;;:sihle
to pruduc{' bl'tt('I' ami mOre lluifo1'lll I·c~i:.:ton.

th:1t1 C:\ll be made wit b other alloy!'.

Filture 4, Equi,-"I....I~
eiri'lli~ (If n reS'$('
:<IlPC: dc.·,u!co. ~h<lw­

illit loc:<liu" :.ml II,,·
lun' (If rl'''ldll:,1 Lm_

Il(!tlnn,>('~.
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DECADE RESISTORS

TYPE 602 DECADE-RESISTANCE BOX
USES: ACCllr:tlc rc,..isl:l1H'(· hoxes :In.' extrcmelY
\':lill:\blc WbClX'\'cr c!t'C'II'it':tl lIIc:\":IlI'Cllll'rlts

arc madt', :-illch hoxes lIrc c'ollsl:1I11h- \l:<ed in
circuits where ;1 wide rall!!:l) (Jf ;'(:,.;i:4ancc
\,:\1\1C5 is required OJ' whel'(- \':Iri;lhlc dummy
~cn('rat.ol' alld load n·:-:i"I:llw('S :11'0 ]l('(·ded.
'l']ll: :l('\'llr:t('\, of 'I'y),!>: 002 1)I·C:IiI<-·l~(·,.;i",'allce

Box('$ (':Isil:-: meets the ri'qtliI'CIl\('t11s of thc,,"c
\1:'1':; :Illd also Jl(·rmil.s them I.e) be u:<cd liS

hhoratory :;I:llld:ll'ds ;llld ;-tS ratio :lrillS for
dircl't- ar;d allcrn:u.illV;-CllITI'lll IJddgC',.;.

_\llhuuV;h designed primarily fOl' t!ir(,l'l­
('tllTCIIL :\lId :ludio-frl'qul·IlC.\' work, they are
II:wrul \\'('11 into the 1':ldio-l'rCljllCllcy l';.ltlg(' for
llla 11)' :1 ppli<-:t liolls.

DESCRIPTION: Tlw TnJ.: n02 1)('(';Hll"-Hc:-:isf­
:lute Box is :Ul a:-;'''l'mbh- of two 01' mure TypE':
510 J)ct':lde-He:-:i:'l:tllCC rllll:; in :t :,ing-l(~
tabilH'I. :\I('l'hallit:ll :llld c1C'ctl'if.al protcction
of Ihl'lIltll:, ii) pl'odded by the :-,hicldcd walnut.
('ahillel ami alumitHllIl pand, "'hieh COI11­
plNcl.\' clI(,lo:-:(' hoth the t'(':-:i:-:l:tncc llnits :\lId
:,\\'ih'h COli t:wts. Thl" re:-:i,;(:\lU'(l C'lt-llll'llts h:l"e
110 ('k,ctrk:tl COltllCl'lion 10 lhc :,hicld, which
is hrollght out. t.o a sC'IKlt'al.C termillal COIl­
llt'('te:d 10 lhe pallcl.

'1'\\,0-, Ihrc(:,-, (Ulll"-, and fiw-di:tl c!C'cac!c
{t:,~crnblics :lrc available. Each dC(':Hlc has
e\{'\'clI tont:\ct. stllds all(1 11'11 rc!"istallcc ullits,
";0 lh:lt. thc dbl \'altll'S (l\'('l'1:lp. A po:,ith'e

det(,lll mel'h:lIli:-:1ll a:-:sist:o in :'t'Ltillg sqll:lI'c1~'

011 thc COllt;H'tS and ::u ]WJ'1ll ils :ldj II:'! mcnts to
bc made \\'ithullL looking a1. tlu: dial:"

FEATURES: .. Zeru n:f:i:-:tall('(' of TrI'~: fi02
J)ct:ldl"-Ih':-:i:::.t:tl\('l' Buxl's 1t:1:' 11('('11 k\']J1 le,~s

than O.OO:{ ohm IWI' c!('(':It!(, II,\' c':ln'f\ll me­
('h:wkal dpsip:ll.

~ Indiddu:llt'C':-:i:,t:1Ilt'(' lllllls :11'(' :ldjll:,\ec! at­
('llr:ttely to It:l\'e tlteil' :il'l'cifictl \':lIu(':, at thl'ir
O\\'ll 1l'l'mill:II:" l':tllll'l' th:\11 at the Wt'ndllals
of tht' box. This :Hlju"lllwnt i:-: lICl'('ii1:':lI'Y for
tbo"C' Iypc:, of mC:l:<lUlX'IlI('IIt, in whkh t.hl'
durl"l'c'lwc' hC'I\\'pclIl\\"o :-;('UillJ.::' uf:l n>i:-;t.al11:c
box is tlte :-:i~t1ifk:lllt. \·:tluc.

~ LOw-ll"ll1pC't'atun'~{'uc'ffil'il'llt, wirc is Il:'ccl t.o
wind all 1'(':-:islCl1',.;, Tht, t'!tflr;l('INi:-:li(':, of lhi;;
wit'c :11:'0 dirninatc all diflkullic:, c:lll:-:cd hy
thcnn:\1 C'mf ill tlil'c('I-('IIIT('nL rne:l:'III'ClIlcnt:;,

.. Hc",idu:11 in(hwlalw{'$ :lncl C:lp:U'it:t1lCC;< arc
low :llld no :-:('l'io!ls frcquelley CI'l'OI' \'xisl:-: in
:Ul}' box below 50 kc. FurthNllHlI'C, tIl(' 1\I\\,cr
dc(':ules arc :dso u:-:cflll at. highcr ft'C'qn<'1l1'IC:'.
a lid del:.t iled ta billa t ilHlS of the: lll:l~llit mil':;
of the rc:-:idwd impcd:u\(:es :\1"(; gh'Cll ill the
specificatiolls.

~ 1':IlJ!:ran'd on \'a<'ll pall(" jlll't :lho\'c ca('h
c1C'C'a!lC' switch klH)lJ is thc m:txillHlm allu\I"ahl('
cUrrt'll1 fot' c:I('h {!ct'adC', b:\:'<.:<1 011 It I(t' ('elll i­
gl'ade lCllll)cl'atllt'c t'ise,
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DECADE RESISTORS

SPECIFICATIONS

1111" '1.1- I- I'" " 0-
,rl(ltJ- m.mn-

-I Oil ... Olt ... u,. Olt ... 010", Oil",
J)..."lt N'p Ntl' Slrp ""'I' .~fl' ·""1'

>I'
inuhm. 0.1 ..0 '" 100 ",on lII.l.,..!

"Iph U,Ol4 0.00 0.11 O.:""J :i.:i U.5

n
~I .- :''G -23 21-13-,

Frequency Characteristics: ..\ TVI'!: (iQ'! I~,d~-ll("o

~1.Ir:""... 11.,,< (',on lot' n'I.rt>"""tNI ("~'h 1", ltw (Oil,,,,... l..nl
{'ifMlil h('lo... '" hkh n:1.n._1I1~""" (Mv;"I.. ,,( II "ox, '1\;111
11~ l'l'UlllillU": .k"""W!o.<l'1 1.. ",,1'0. R. ;, ...I/.• 11~ 11K' ;It.'n.
""'l!!':l"'" ,"..1 ,,,,!own,,,,,- "r II ... I..... , ,IHf' 10 I~ ",irin~

"n.\ ~.. ild..·~ '11_ \".,In,.,. " .... "r""""II"11:I11<1 II num-
l.orr"r ,.......,k>Ii ill ,I... l.oX.~. I,. II..:· ;'..\',..1:........~ i:I\l"(1
",itl, \'11"" in.'n''''''11I ..r ,,""~l"ll<"'t·. :J,1l. 11M! ('If ,in·
r"I~~,·i'"",..• ( .1o·1j(-, ..I~. ill ':-"11<..-;,1. III'"'' lilt" tli,,1 Il;'lliu!f.
,I... \'''"''';',n 1..·j1l1: :ll'll"'~lln:lll'b' ",..."r .. ith tlt'lII"1:
,,1..• I.'IIlI,,·r \-"111,, b f"r ,I... 1.....-..,., >o(>llillu • Thl' ,."h...•
of t1.......,...,:l/ll" :In: lllloUl:H~ 10.,1"... :

L.
It. 'd-.. )
" I \I ..

- 0.10 ,.h IICf di:tl
n.W! It> O.c:n~ ohm 'I<''' tli,,1
11.11-1 (ljml Ilrr dial; 11«>1~'r.i<.nal IfI 11'1"
"'Iu"n: ,......,~ "r / 1"'·,1<')· :It ,,11 fn"IIU"''''
.·i.·~ .. I~,,·(" 100 k .

Accur,cy 0' Adjustment: \11 (',mi. "I'(' "dj".tf'd widfin
O.It'~ "f ,I.... #,,,, ...1 ."hlC" 1""1 ...·f>f'n Mlnll~rmill"I •• ellf"t1lt
,h~ 1 lun '·'\TIl,,,. hi,-h lin" "tlj".~.....1wi.II;" 0.2,'t"'-, 'III" Ihe
0.1..,1, ul,i,~ .. hi..h lin' ,,,Iju~tetl ..ilioin I ~c.

Mallrmum Current: ....~ .1....,ifi..,uio"''' fur Tn-.: ,'tHi
1).....:"J.-n....i~t"rH..· l"ill. ".,"1 I"'~'" \·,,It_ f.... ~UO

('"(,Illill:r.uko n!'f' II"" ..111:11I,,,,1 "n I.,.."·I~ c1irf"""tb 1l1""~

• ..·itth '"', ..,I ....

Switches: (lu:OllniloloP-I"",f. 1,1_I.hor-l.n",ll(' I....,.h... '..."r
on cun,,,"1 ,uml•• ~ inr" III <li,,,nC'l'r. ,./_ l.nWM" "11'

I...nt ..., "'" ... 11 t" I.· .'loll........ ' '" ,Il(' "",, ..r tl'lt\"t'l. IhU:l
.. ,·,»,h,,$' nll,illll. \ .-am-I.'IM' ,.kI~lIt ia JI"I.·idNl. Thl'n'
:,no ..I,·\'rn ..."'"..., I.'IUI" ,0 ,II 10 in,.j,ll!';'·t").

Terminals: J"rJ,;-WlJ I,indi"!: 11"~LIl kt on Gt'IIl'1'll1
Ihili.. #tlllHlllrcl ',·i,,\·11 "I....rilt~ f"t· " 'an.... '''''''I\''<'-
li"ull. TIIl'N' i. "" I'~rlll 1"",1 lit ,hi' 'W"r "f It", 1),ull'l
f"r .....,I1\'<',io:.III,II.I,,· ~lIi..ld.

Mount,ng: A N'l>IH"r-IiIl('t1 ...."Imil ""IIinN... ilh lIhuni·
IIU'" 1"'''1'1. ".IllI,k·Il·ly f',,,,IUll4" ",,-ilrI.Mi ..,III n ..i~l"n...
\IIU'~.

Dimensions: 1'",,('"1 1(,"IlKlh del''''mu ..n Ihr llllllllll'r of
(Ji:alll l_ rnC'C Ij"t). IlPiu.: 711• f"r :?-di:o.l. 10'. ror :J-di:o.l.
13 (or 4-di:tI, 11111I I.P' ind_ for $-di:al Uo:tiJ{ I':"",",
"',11th.:' indld. O"f'r-all ht-igl,I.:, j"..I_

Type 0' Wi"di"g: Sec SIK'<'ifir.. riona for Typt: !iW Dt·,...
....... 'h·.isl:O"/'t' I ni",. 'wx, l'''l:e.

Net WeIght: :1', ror :!-dilli. I'. for :kit...l.:, for l<ilisl.
slid GJj """lIIds fltr J-cliall.,xMi.

0.00 I O.()(Jtl ulu"
O.fKIl1-0.lK~Juluo
U.IKIl...-U.tll:! "to",
U.Olo--O.Olli "Ino

"I
.-,

t"" .-.1.... 0{ I~ npooril .........h"nuRC. ei...u.. ~.df. in a boo;
I,.,..""l,. UJ"'O' l~ 11'"' '" 'M d.,(,~ in I.... bo••• :M .-dl .. ""
""" ..........K'!' •., u..:M_ ~.-al..... ~" .." I"'n .... '~.TYro:

• .(; &ad n"'J' be t.l.,eIl ..~",."•.t-
11_·....1.J-lot- ",.OO ;n ........;, at I""""", ,''..... I....

_nlal ""I"t-Ia,,,,," 01 I "..1'<111 dt-t-:odn Itl-.Y lot ...we.l
om',h. a",IIM ~'Pl"'"a,,", In».) be- 'alen .n'" a"""••ima'''''}·
foal <o/iloe h,~IH"fo' ......a<ie in ......

Zero Resistance: Till" dir..... I...UfTt.'ll1 zen) r"'~in"tlC'C or
II.., '·nri"". 1.'iJ{'· 11"1"'1I<1~ "" II,,,, u1ll"I ...r ,,( .li,"~, IllI
1,>l.I...,,~;

rempe..ature Coefficient: IA'"~ ,hall ,i:!l.lIll;:', lIN
,h,ltn'f' ('l'ut,,,rllll,, III rtMllti t'·lltlJ('r:<turcl<. 1·.~'·'·I.t for rh('
". II! ,I,·r"d.". wh"I<: II,,· 1.,11{ "iri,,~ will "fleet Ihe u' "r-,,11
-""'Iwmlure .~ .... Ili,·i"'lt.

~\·o.1}1 TIf/K 610r,,, Ihl<iJd,,,,o /),al,l IM..."l". t·..." ('"ocl, W,,", Pri«

602-D 11 ohms, total, in steps of 0.1 ohm 2 A,B l)U'O,' $32_00
602-F 111 ohms, total, in steps of 0.1 ohm 3 A, S, C IH:I.T_\ 46.00
602-G 1,110 ohms, total, in steps of 1 ohm 3 S, C, D J)lOIT 50.00
602-K 1,111 ohms, total, in steps of 0.1 ohm 4 A, 8, C,D Ut:FEll 63.00
602·J 11,110 ohms, total, in steps of 1 ohm 4 S, C, D, E DE HIT 68.00
602-N 11,111 ohms, totol, in steps of 0.1 ohm 5 A, 8, C, D, E I>E:\IO' 83.00
602-l 111,100 ohms, total, in steps of 10 ohms 4 C, D, E, F I).:C.\ \' 73.00
602-M 111,110 ohms, total, in steps of 1 ohm 5 a,C,D,E,F IH::\U'r 90_00
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DECADE RESISTORS

TYPE 510 DECADE-RESISTANCE UNIT

USES: Because of their' precision, compnct­
ncs:i, and sturdy con"t!'lH,tion the Tn'l; 510
J Ct'lldo-Rcsi:4:lIII'C L"l1it~ II t'C idoll! for 3!'tSCmbIy
into PI'OdW:tiOll te:)l illslrmnclIls, bridges, and
other cxpcrimcnlal and pcrmallcnl equip­
ment. They :lr(~ particul:wly w.eful in applicn.­
lions where only:l. single dl'C'lIdc is desired, or
where a THE 002 DN'ado Do:>.: e,lnnol be
moullted cOIl\'cnientiy. III many cases the l15C
of these 1I1lits will make a\"ni1ablc for general
lnbol':\.tot'y work I'cl:lLivcJy mOre ('xpcnsive

dccmlc-n'sistllIlCC boxcJo;, otlwrwisc tiNl liP
1'01' IOIlj.\: periods of time in experimenlal
cqllipnwnl.

DESCRIPTION: The 1-, 10·, and IOO-olnu
.steps lire .\.rI'Lon-Pcn'.,· wound on moidl'<!
ph('/lo\i(: funns cspcci:llly Shl\J)cd 11llU heal
treated to millimi7.C' :1~cillg ('frctts. The 0.1­
ohm steps :Ire bifi1:lr woulld with ribhon.
while the 1000- and 10,OOO-ohm steps lire
ullifi1:lr wound 011 mitll cllrtls. Th(' 100,000­
ohm stt'ps arc wOllnd ill piC's 011 ('t'l'amic spools,

J::llC'h dc'c(\(!c' is en('losell ill all :1lllmlzlllm
shield, Illld a knob and ct<'hed-met:1I dial
plat,(' arc sllpplif'd, The me('hanic:tl uS8cmbly
is also :l\':li!:lblc complete with shield, bl:lllk
dial pl:lte, switch ~tops, :llld kIlub, hut wit.h­
out. r('Sisttll'S, as the Tn'~: 510-P:i Switch.

FEATURES: .. Each resistor is ag('(! :1L a tem­
perat.ure of 1350

('cllti~r:Hlc before being
nsscmblcd into completed units. Thhs ageing
n..·ducl'S to a negligible :1mOIIIlI any subse­
quent drifUng of 1't'sislaT1('(' v:ducs.

.. Fl'cqm'llcy CITOI'S :we negligible below 50
kilocyclC'I), Hlld complete infonnlltion ()ll each
unit. is t.abulated in the sp('dfit':lliotl~.

.. Low-lemperatme-coeffici('llt. wire ili ll,.:c(! in
all l'C'sislol'S, DiOit'ultics due to thermal emf
in dircct-currellt.. measuremenls nrc eliminated
ill all of the units except the Tn'~: 510-G
lOO,OOO-ohm Dectldes. These arC' woulld with
AdynllCc. wire, and carc !'hollid be lakCII in
low-yollagf' dirC'et-currcnt work to !'ee that
tempcr:llurc ditTercnces :u·" kcpt :\t. a.
minimum,

SPECIFICATIONS

Accuracy of Adjustment: Hc"ietn... lit\' tl(lju"IN! to he
"frumt.: ll.l r:ud t('rmillnle wilhiu lhe lol""",rt'~ I'(i'-en in
Tlthle I on Il(-,X~ 1>lljl"C,

Maximum Current: See Tltllle I on llext IJaRe.

Type of Winding: Sl."l-' T[\hle I 011 IIt'xt Il:'lll:e.
Frequency Characteristics: " T'·I'r. 510 DI'C;lde­
H..."i~':"l"'l; l'nil ran he r<'IJrr:l('ntrt! rlu:l('I~' hy thl' C('jlliy­
:.Il'nl l'irrlli~ thh,,"n IJIl l\aRe 27, Till) \'llhll'8 of tl'e eon­
811,n14, ,'M dch·rlJli"l'd by hil(h·fr\'\I\!('My hridll:e ml)"sure­
mCIllK, :Ire lifill'<.l in T:1lllc Ill.

In Tahir II ;.. liall'<!llw mu~imllm lwrrrntul':e ('h:1l1l(c in
l'lTl'l'th'!.' 8('t;!.'s r(,>!lisl''''''r or I"ael, !Iet,,,lc 1\" II fUlJNion
of frl'lillellry. For Ihll TTl";''I 510-.\ lIul! ,{oIO-B Ihe error
il due 'Ihllth't "'Illirt'ly 10 "kill (-'ITc'-! IIml is illdcpcnrlellt
•,f 1I,,'itch Kl.'ui"K. For tI'e T\'I'~ 510-(' Ihe crror eh'lIlges
Kin....\}· ",icli di"lllcttinJt lint! ill 'I m:lximulll:n m:u:imum
rl'Si:lll1n('C lletlinJ.:, For Ihe Tn'!'. {ilo-D OOO-Ohlll SIl'I)
declIde) a hrolld nlllxinlUIli otMlfS ut thl' &ll<J..ohm llCttiug.
while for :,11 dK' hi.ll:!u;r res;sl:lllNl 1I11IIS, lhe ~lliQ" of
tnl\xillluni fr~'lu('ney ctT<)r ill :.1 the m:txinllllll te"iJllan<:(l
lI(lltillg, For thl's(! Illllu l.Iec"c1c. (Tn'~s ".IO-E lilld -F)

Ihl' .. rror it! due "lmOli!! emi,..,I~' Cll .almnt clll,,,eil:llll'l' lI11d
I~ "IJlll'O)(im"!l'ly Ilr"lltJrliou:tl 10 11,1' "llllll'C of the
rc~i!I:"'''e .llClli"J:",

The hhth·~",i"(,,n...e dec"dcJI (TTl":'I510.F lind 510-G)
l\tl! ,'cr)' ~"'lmu"ly used :II l..",mlld rej;.sI"l1~ clcmel\IS
i'l ""Il-':"'lIrCJlll'lIt rin'uitll, ar,d iIt) Iht (-'rrur dUll It> the
shum 1"1IIJ1lf"ilttnl'(' of lI,e t!ec,,\ll'll l'1I1l frNIllcllll)· he
elimi"att'd. 1'/1<, rCllllli"i"lot 1>3.1':,111'1 rt'~i8tllllre cl1I'IulI:<'1 ill'
unly II frarlion or the ""\OlIllt illtllt-uh't! in Tnhlc II a.~

Ihe llCriclI-rc.'IiKtllllcll "h:.nl-'C' 'r1o;.'I (Ul't i8 Illttlir1l1"rly
irnrlorlJUlt wilh rdl'r(,lIce 10 Ihe Ty,',: !jlo-a II"hi,'h IIlls
100.(01)'010,,\ "I/:'p". ,\t maximum >K:uilll.t lhi" lIuit I'M
II -1% dl:ln$tl' ill l!I'riCI n'Sisl:lnrc :It 1 kiln('~,,'le, I,nt itll
par:llll'l re"iJltnlll~ is "h"ugct! h)· ouly -l'iCi Hl l() kilo­
c)'dell.

Switches: QU:tdnlllle-lcll(, Ilhrull)hor·hrollz(-' "rush\'" henr
on c(J1I1:wt .11111. ~~ inch ill diameter, Thc.-'l!C hrushu lire
h~I1L .... Ra I,(}t 10 bc I:tngl'nt to th.. ur... (I( Int\-cl, Ihll.s
1I\'Oirlinll: l'uniug, ,\ cam-l~'ljo{-' !Icll'll! il I,f(j\·itlr.rl, Th<-rll
urI' cll~\'ell <'Onl:oe'L 1l0illl8 (0 to 10 illl'lllJlh'c), Thc swh\'h
I"(-'Ii.t:",ce i8 between 0.002 lind 0.003 ohm, find thl!
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df,..~li,,1.' l"al"lcil:m~'\" of 1M .witd, i. of tllt' ordo'r of
!n'j<r. ";110 :l di.:;"ip:otioll (""Ior (If (1,(16 al 1 kilon·,·le.
. \. m"llINI l,h.,."."li.,. f ...il,·h ("rIO i. '1l!'I'<1. The fOTm fur
T1"·.: :.!lJ...(: is moldcd fl"lm I(>,,·-I.~ "h.:u..,lic mal".ri,,1.
Temperature Coeffi<:ient: Thr ll"lnllt1""3lurc MIO'!fticicnl
"f rt...j~''''l'-':- i~ I~ llo,,,, ±O.oo.!r;: I.... r .IN:1'N' Ccntij,-no.k­
:u n~ ..n INIIII.'r:HUn'S.

Terminal.: ~,Id"rinl:: luI':'! " .... p"'l\"iclN!.

Mounting: E:lch dl'f':ldl" i" '~""l'le-ll.' "'il1, di"l 1l1"le :Ull!
k""h 1I11.1 <":111 lIP rtlu"nl~-d 011 lIlI~' lJ:lUd lo('l'...~" I, i""h
,,,,,I '. ill.·h in Ihickllt.""'.•\. ll""'lIlme i. ftlr"i~II\..t1 wilh
":1..11 u"il.
Dimensions: See sket ..h: ,,11:ln dillml"lcr i" ~ inch.
Net Weight: T,'p.: .;10 l·niu., II Olllll'ClI; T\'r>: 51().1·~.

~.I ~ "UIIN"~.

RU;8I,w......
Tilpi' 1"'r SIC1' Acelmu:!I T!J/~ "/ Willtlillo

"'W-.\ tI. I !J ±1.Cl"~ ~lfi1ar

5lr1-H I II ±U.2.}"'c, Ayrton-T'crry
aW-(' .0 Il *0.1<"'0 A)Tlnn-J'erry
5lU-1> .~, Il ±O.I% :l.yrIOtl-l'crr)·
51U·E lUllO !l ±U.lt:7" l:"ifil:or on :\Iie:l
510-1.' 10.000 H :£:0.1'"'0 li"ifi1:1r 011 :\Ii<:ll.
51l).(; 100,000 11 ±0.1% l'i~

TAI\I,1-: II

SO· C. Uut 40· C. Ui~'J

1 " \.G n

"" "':I '"" llW

.70 "':I 2.-.0 Ill'"
55 111:0 "" IlHl

It; "':I :!:i 111:\

t, Ill" ""I ...·) ma 2.a m",

M"ri"ilml P()tNI

1lrf Stell

4Q· C. l~uc

U.25 "':'l~

0.6 ,,"an
IUj "":>-11
n.ll ,,",Itt

0..; "'J.tt
n..-, ...·:Oll

0.6 w:ltt

:\I"ximllln l'erl'Ctll:t,tO! Change in Se-kos llf!!5i~I/I"Nl"" Fnn".don of Fre<IIlClICY

Fr«j"crtCI/ .... ic

M~ l00h ~h ~h I~h ~hINcadt:

O.I-ohm SICII>':
1.0-0lom "tel'~

10-oh'" SICI)"
100000hm :lill.'ll$

1000-0llm stein
IO,OOO-ohm lilel'" -2%

-0.3%

TABLE 111

0.1 ....
U.I'o
0 _'("., ,
().l~

0.1<"0
-6.5%

\'"luo 01 C(ln~t"nt~ for the Eltuiv"lcnt Cirl'uit of " Tn'!: 510 Dco::td.....Re".i.• la!l~'C Unit
(~ce fli:'I:I':utt VII \>:11:0 27)

jJ( ~/, L. C·
1'1//>1: "/ Drellflr (Jh.,,~ IJh II/' 1Ji'!

Sllk\ U.l O.oJ-l 0.023 7.7 -I ....
5W..B 1.0 0.0.$6 0.0"2:1 1..';
.';10-(' 10.0 0.11 O.O".!:I , .• 1.5
5111-D 1011 0.21) n.0"1:! •. , -I.a
;;IO.}; 1000 ~.:i 0.0'2:1 I.J;
iilO-F 10,000 9.5 OJ)'.!;I 7.7 l.a
SI~ loo.ono 0.0"13 7:: ..J.5

"The I"........r U",",,""""" ,~u.t Ihe 1",,_. ftlli"lt of II.. ,1ff:Kle. '1'1", ...l"... lt;,·cn "' .... f,,... .."i,....-jIM", lit.. oI,i('ld ..:t'.. ;n p1.t:~. With
II....h~"I.,.no in pl~, ,he M,onl ..........".nce .. ffOnl 10 ,0:!O ""'lCruler 110"" il"""",,,t<! h.,.,.,. depelKiinc on ......,ller ,he .l"t'll! .. 'ied
to the ."';It:b or 10 'he len) elld of lbe ,*",-,.,.

EI ..\·n:
t;I.UEIt

t;I.f:GY

ELBOW

EI.E<.:T
EI.VA:-"

t;X'I'F,1l

t::-IVOY

__TC"",~ , -,TC",~.~,,- ~__",>.:,,-r..~ Code 1V000d

510-A 1 ohm 0.1 ohm
510-8 10 ohms 1 ohm
510-C 100 ohms 10 ohms
510-0 1,000 ohms 100 ohms
510-E 10,000 ohms 1.000 ohms
510-F 100,000 ohms 10,000 ohms
510-G I 1,000,000 ohms 100,000 ohms
510-P3 Switch ,... . .

GENERAL RADIO COMPANY

$10.00
12.00
12.00
14.00
15.00
17.50
44,00

6.50
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DECADE RESISTORS

TYPE 670-F COMPENSATED DECADE RESISTOR

USES: TIl(' Tnt: fijO-f ('1l1ll]K'Il":11N! I)N";'LiI('
Itt"-i.. tur j .. inl('IHI(~1 fUI' u,,!' in :t-t' impt·d:IlII·(,
lll(':L"UI'!'llH'nl" \\ Iwl'(' 1lI111-rt':lf'liw' ;III'I1'I11('lIt,.

of 11'... i.. l:UlCP an' tlt·..il'f'd. Thi.. typt' uf dN'aC'ie
1'(·"j"tUI'Ill:ldl' pu..... il.lro lht, d('W!lIpnu-llt Ilf the
lin-t Ilrf'f·j..iflll nulitj·f1'('IIIU'llf'Y IH'itl,!!!'. 11 ;..: :11,,11
11,,,('<1 In thl' '1'\ 1'1: [ilj7-.\ ltuhll,t:uw(' Bridp:I'
:u\d j" f\,ll i11l]l01'1:LlIt fat'tw' ill dC'I('I'lllininp: thl'
alTura".'" und ('(JII\'Pllil-IlI-!' of IIpI-I'aliun or that.
hridl({', C'omlll'lI,.::tll·d \It'f,atlr 1'",,;,,1111''': :\1'(' 11:'('­

fIll ill tUllcd-('; 1'{'lli t :,ul,,,til utitlllllll'a,"l' l'l'lllt'nt",

a." \'al'i;LI,I(, l,t",i":l:UW{' ..1{'llwllt .. ill alltl'nn:l
lll('a"';lIl·ilL~ ('in'llil", :LIlII. in ,l!t'IINal. fill' Iwidg:('
1ll(':l...UI,'lIWlll" \\h('I'('\'I'I' ,Il" \':U'i:tliflll ill ill­
thwt;lIw(' of 111<' ('lllln'ntiull:i1 1."pc' uf tlN':ld('
re..i"'I1t' 1':\llIIot he lu!t·talt'il.

DESCRIPTION: The Tnt; li7U·F ('omIK·n,.:alt't!
»C'(·"df' H{'-oi .. tllr i.. an ,L ('mhl~· (If '1'\ I'''; lit;."
('umIK·n....:.IIt't! rX'f'adc"- H, i..I:UlI·C' t ·lIit...

TIll' d('(·:l.(h··n i ..t:uU'c· ullil .. U ..(' :, lIoulll('
t:l.nl ".'·"1l'1ll. :l." hll\\ II Oil pa~(' :t2, :tlld tlU'
:mitl·h j.. "'0 an,mg:('(! thai a "ulIl)('r c'oil i..
"UI..-litll1l't! \\11('11:\ 11·..i..talH·c' ,·"il i...."it(·lwei
0111 of c·u·c·llil. 'I'll(' ifl(hu-l:uwl' IIf Ilif' I'ollpt'r
1'( ,iii" ('( Ilia11'1 IIII' in(hU"t :llll"f' III II u· IX... i:- t alll'('
I·oil. hut it.. r{'-oi:-l>UwC' i... ,'('j'\' ..m:tH. (·ulI,"C"­
IIm·u11..... :L" th(' l"..-il ion IIf t hc' .. \\ ildl i"I'II:(n~'(1.
tllf' illthlt't:lll"f' uf till' flN':ull' i.. kt·pt (·UlH:UIt.
:U1d IIuh· thc' rt>--i,.I:tIlf·C' i-.. \·;\ril'(l.

TIll' (I('(':ull:' unil" :tn· mutlllH'(1 Ull a hhu'k
l"I":wklf'-fini..h('c:! :lluminlHll II:tllt'l :tlld ('lIi·'\."NI
ill a \\alllut t':\hiIlC'l. linNI \\ith .. 11('('1 c·u!)!X'r.
TIl(' f,,,ppI'r lillill~. tl ,;..tc·t 11('1" \\ it h t he' :llulllinulIl
1',1111'\, f'lnll": :L (·'Imllh,t(· ... I,il'ltl flu' Ilw n ...i..l flt~ .

.\ "('p:u':\1{' lennilla! i" pro\'id('(! ...0 dl,LI illc!('­
Iwnd('nl ('ollllt'(·t iOIL tu 1hi:", shit,ltI may 11(' llIad,·.

FEATURES: • !nd\ltl:Ill("(' 1"Ill,-.in... c·lII\ ..tanl
within 0.1 Illinulwur'Y I'(·g::mllc..... Ilf 1'('..i..t"I\I"('
.;('Itin,:c uf thl' TnI-: OJ'()·1-' t'nml)(·IL"'Ltf'll 1)('1'­

:ulC' Ht,,.i ... tlll'.
• Tutal in<!Uj'I,IIU"(' is olll\" :-.hullt tiIlC' mil'rn­

!l('lll".\· :lnd 1':111 u":lI:tlly Ix' il:II:III(,1'1I ()I!l ill pr('­
limilHlry IHljllstnwlll.
• The lti,:ch :It'('lmu'y :llltllu\\" j('mIH'I':llllrf' ('{I­

('lli,'il'lll of rt· ... i,.:l;tllC·(· of tllf' '[", I'~: li02 Bllx(':'
an' :1.1"'0 mailll ,\itwd in I!le' Tv I'l': Ii70- F BI'.. i"IOI·,
• .\IaXillllllll ('111'1'1'1\1 \·,-.!tu· ... ll:l... t·t! (til :l .Ht'
(·f'llli,:cmc[t· 1('lnllf'I':lIIlI'(' ri ...". om' 1·I\g:r:~\·('t1 un
tilt' P:lIli'1.

SPECIFICATIONS

Type of Winding: The> 10...,11111 11011,1 I..,hm '11'1'_ :U"
•\\"rhm·Pl!1T)' rl',i,t"n"!' I·"nl,. "'hil~ II", (l.I·..I"" ,1t:1'~

"re hililllf" fil,I"'1I 1lllh·
\11 (1('1,''''1.... :m,' .....'II1II(·ll'al~t I,,' t""'11I'1' ....il, ll' _I\(I'HI

ill the ,Ih\l[r:,," ,m I':'''''' :I:!.
Accuracy of Adjustment: l(c~i,"'ul't' il1rrl''''''''h me
rnrrl'''' "'hhin ±H,l·. f"r 11,1' 1I~"hm ."·1..... J..ll.:!:,", for
the 1...,I,tn 11'1.... :Inti ± I'; for tI,1" II, I..,hm ..11'1....
Zero Resistance: Th" ,hlt'f"I"'UrTPtll ~I"" ...,'i,I:lIH'I' i~

lll">llt (1,01 (lJlIn. Th," :u:"ro ~'I'llItl"" :'II I ~Ir i~ "h"m
0':1 ohm lInd:ll f~Iu.e.H"iM ,,100\1' lUll kl' i, "r"'pnrlion:"
III 11K' '"',Il:it(' mn[ of lioc" f"'I'1I'1If")·.
Inductance: The 1.Pr>, il"lnrl;'llll"f' i .. II}.; mi...."hr..r)·.
Thi, \·..hlt" ''''n1l1in. !,,<)f).r"'''1 .·i,hill n.1 mi..,.obenQ·
r....~:lNllt""' .. nr re';'I:,"'" -etrim:.
Switches: '),"lhl~~f.pl"...,'......-......nll' ,,",,hi'- 11(':l, <>"
I'f>lU:ltl "Ull.. I; inch in ,!i:u,"""u", 'Moe-<' "t".11C'< lit"
lK"nl ~n lI~ not to he 1:OIlKe"IIO tht" Arl' nr Ir:l\·('l. Ihll' :1\....<.1.

illK "U'I;III[.•\ rtlln-IYIll' rl....II"IH i_ Ilrfw;,t<"I. 1111,1 there
til'(" 1'11'\'Im ....1I'h'rl 1I0illh lilt" III ;",·111_;\"0'1 •
Terminal.: ::u,mbrol ~1·;II,.h 'Il:l,';rll[ i, 11·...1 "II the
'",,11,,11:11_. \ !'..nUnlll"'.·t ...."'w... ,('lI,u .hielll "Wll"'''f''l i..
tll«, 1,.."",.lr.1
Mal,mum Current: :-:''\' "1If'.. ifi,'",inu." rfo' '1'1"1' •. 1;';1"0
(·utnlH,·"",!t.. 1 IJt·l"lIlI'-H,·.."'n,,,..· ["nil "" 1"'1:0' :I:!.
\',,1111'" fill' I" (\'U1rh:n"lf" ri"'(' IITI' ('1I!:"mn..1.,,, 11,... 1'''''1'1
,lirt'f".I) I\h,,\·\· tht" .... itd. kllnl ... ,
Frequency ~haracteriltiCI: 'rhp (r('<l"l'l..-, rlmO":""­
I(".i-." ... ,,( 111(" "n'" 6;11 f''''"llfOlI"",,,,,1 I)"...",IP 1t~'.'I''''

;ore ,,""il:u til Ihf"loM" "f 11,(" Tn'.; .ll.... I'n;t' .. hi,.h " .... " ....1
in Iht' I"",.~ lI"..-rn'r. tht" I.,,. ..-irinr: :l1U1 .....1,,1"'·••hif'.l,.
:dT.... t t".'''<' ,·h:\""",,·';'I1... hy IIllilll[ ....,,,,,.. ;n,lll"l:lnt"e
:LII,1 ~h'IlI' rtll""pil:"..-e-,
Temperature Coefficient: 1"p- .. th:01l .i.(J.t~I_>(. I....r'..~
Ie'f;"f: 1't'nllrr:"le III 1'0"11I 11""11<'1:1"111"". ("' ...·l'l ,,' II",:
t"'O"C"r ....... 11111[· .11et"t' tht, Il'ltIllt"rtIlUr(' f"'OI"lliri..'n1 or the:
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""1l1K'~ '~""I'l'n.ati"e: witllli"J.ti' llLa~' ,dTll'Ct. lhe 0"('1'-,,11
"""lri'luIUlt'I"K'llit-i\·lOl.

Mo .... n ting: TI'I' Ili"l, 'lr(' ll,nUrlIcl! on "llllll;lIUUl 1,,,n('l~

ill '·"I.!It'r-lillC'\1 1<',,111I11 (·,,1';1""'.

Dimensions: 1',,11,,1, (lcII1o(Ih) 1:'\ x (..-1'],10) ,i iul'!,<.-••
("ul,iuN, Oll·hlhl) :; ind,,,,, ')'"('r_"II,

Net Weight: "'>'J jotlUll,k

670-F I 0 to 111 ohms, total. in steps of I
0.1 ohm

"JljH r ,,,',, UM't1
(j{j8-.\. ·B. -t' $60.00

TYPE 668 COMPENSATED DECADE-RESISTANCE UNIT

USES: 'I'll(' Tn'.; {iii:': ('OIIl\X'Il.;all'd !J1'I,;\,dl'·
HI·,.:j~I;UIt'(· l"nit i.. tllP ha,,<II' lIllil fOl'tlw Tn'!':
1;70-1" ( 'um ]Jel\,.:awtl U{.'('ac!(' n(~..i,.l ur. In addi.
I lUll, it lin.." fOllnd widC' app!il'at jon :l~ :~ ('UIl1­
IHllLt'lll p:wt, f,u' huilding iUlll ('xlX'l'inwlIl<L! '11'

pt'I'IIlIUH'llf l1H·:I."\ll'in~ c'luipl1l('l1t fOl' u,.(' :\1
radii. fl'{,c 11l('IIC·ip:" It Ila.~ 1ll'c'lllmil t illtl) ,mtc'tl lIa
lllC:l,.-mring; ('lJlliplllell1 :I,.~ \\'(·11 :\,.. into !-!:cJ)cral
I'.f impl'd:m('('-me:t.":11rillg til·l'uit,.:, 11 is usef\11
fur' ;~ll\' 1II1':I...:UI'0111(']\l:< wh('I'(> ("Ol\."t:~nt"· of in­
dlH'taiw(' is c!1,,,irf,d a...: rc...:i:<t:u\('(> i,.: \·:\l:i('d.

DESCRIPTION: Th(' TYI'~: ti(h~ ('lJlllp<,n..:akd

1)1..'I'adt'-I{(':<i"t:ul\'C' l·nit. i,,,: made with a dOllhll'
;'<'t of :<witc'h 1"0ILlaC'\;" lJ\' 1IlC':\Il": of which :1­
t'oppel' winding; i,.: ('X{'h:Lll~ccl, ,.:ll-p II," .;t('p. fnr
til(' I'('_..:istall('(' I·an!'..:. tim:, k('cpiuJ,.: the tol:d
inchll'lmu:C' ("{JII ..I:~lIt I'(.'~an!l,~..: tIl' r'C'..:i,.:\:u\I,t·
:'('\ t ill/.C. Thi,.: :II'l'llllgl'lllC'nt j..: :,1111\\'11 i" 111{' iii:....
p:r:llll 011 t h(' nj'x1 p:\ge.

'1'111' !lllil" :m' IIIUlIlll{'{! wi1 h :l.lI el(,llI'(I-TI\Clal
di:u pl;~lt·, klll.I •• :U1d",tu}):,.lltlt witllll(I,.:hicld.

FEATURES: .. TOla) i11/hH't:Ult'(' of lilt' THE
!i(i~ ('llll1l)i'IL..::tl(·d 1)(·j'al!f'-I{p..:i,,1 :UI('(' t -nit h:\...
1)('('11 kl'Jll III ;~ f('w I('nth", uf ;" mil'ruhe'Ill',\',
Thi" \':,,1110 I'l'lll:,ill": ('Oll,.:t:mt within f).Oj mit'l'('"
11t'1I1',\". rt'Kardlf'::''; of l'c:<i..:t:ulI·C· :<l'ltinK,
.. Fr'('(I\L('nl'Y PITtll~ ha.n:' 1>1'1'11 kt'pt :<1l1:~11 h,v
carcf\ll t'llll",lrll('\ ion, :u\(1 :-l" all mlKld~ :U'(, ll:<\'·
fl1ll111 to ~{'\'('l':tl m('p;a('~'l'k',,:,

.. The Tn' .. lj{i'-: (- nit,.: :u'~' :lc'('urakly adjll..1....d
1'('.;i,.:t"I'''' \\'i,ll:l Inw tI'11I1t('n~t\ln' ('\I\'lnt'iC'lll etf
1'{,:<i.;t:U1C'('_

" :-iitLI'(' il i,.: t1illi\-uh ttl ('011"'1111('1 a 1!Pt':ulC'
a....:..:\·lllhh- of 1''''';''''01''': with IlIl IIC'1 illdll('lin'
1't':lC'\ an('C', till' 11/';.;1 1)1·...1 ('llIlIli, ;\!ll i... :~ llli it wit II
:,,1,1\\ hm ('llll .. l:L1I1 illd\ll'l;~lll'l'_
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DECADE RESISTORS

SPECIFICATIONS

Type of Winding: The l()..ohm :l1vl l-ohl1l carol.. 'He
Ayrt'lu-I'erry ",""nd. while tire o.]-ohlll ",Il'"" arc hilil:lr
rihl>vll, CtlJU1~U"'lIi,,e \,illdiul.,"':lre u~{',l "II ,,11 cl&"du
to I""illl"i" to.... t:II'1 inrh1<"l'''ll"e. (:Wc di"l:r,,,,, "hu,·c.)
Switch: ll""hk··l('"f. IJh(l~I'IrHr-l>r(ln~r hnl~Ir..... I...,,,r (III
t"Ull"ct Mlwl$ 11 il,l'Il ill di'''''Clcr. TI"....c 11I"u~he~ arll
IINlI "0 :\." 1101. 10 I", IAllllcnl In Ihe "1'1' of 11""""1, "",~

:In,idilll: "\lI' iUl:..\ ,'IUIHYI'" ,IC1CIII i.• llrhvid....d ,md thel'O
:Ire dr\"cII e'>IlI""1 ,",illl" (II to III illl'lu_i,·e).
Terminals: :;"Idcdulf 11Il:~ "I'" l"""ducd.
Mounting: lUI\'I"l"lI:lnl:(':lhlc (cn""1 fur ., ... ilt''' "l"'ll~)

wilh Tn'.: .;J(j (.....1' Il:ll(e :!!I) ..\ rOl"hill:ttioll tli,,1 l''''le
:wcl drilliul: h'U1I.latc i f\lrui~hl'd. ).1t",lJill(· ~"re"'" rClr
'lll""hilll: tl,e rle'·:It1..~ 10 :t pallrl al"t'lIuII!,Iit:d.

Oi mensions : Di:rrneler. :1 1~ iud'e": ,1"1'11, l",hillUl"IJlel.
:1 iud,,,_, o'·cr->,II. "Imf! di,,,,,..lcr. 1 i"ch.
Net Weight: i OUllCi'''.

liltr:ode :,1 N)ilnl lellllJl,'I":I11lrrO. eXCi'I.t fur the lower se,­
liul:< ..f Tn-,," (iG"-.\ :I1.. llit .....H, whe..., lhe tCll1l'c""111I"e
.....dli ..irllf f'>f the e;llIlt>en..... ,illl: winrlinJ(~ m:.)· "tTerl the
"'·1'1·_:,11 ternllcl""t'lr'e ('<>ellidcnl.

F..equency Characteristics: The Ire<I'ICU"y ..h"I"II;('_
,ed",u.... uf T,·,..: 66., CU'"l'en_:tIN! 1lee.·"d.,..n(>,i<l:t1l<~

l'mt3 "re .,illlil:,r tu tl..J>oe "f Tn'''.; III 1)cr:.. I..... I1(··,~t,"'"'
l:IIil.... ''''1:1' :!~. l/.cr:Iu"e IU-uhlll (';onl~:ore thc!:ol 10':1'.1 ,,_I.
Ihe etTeru uf ",trull! r:'II:lrill""~' nre elllird)" lIeelicihk·,
'''It! Ihe I:halll.,'C ill ",,"1:1111'(' ""h fretlUent)' ""-Ull" "I.
nl,,~1 e"tiTtI)' f,",>II1 .lin ('fTCf't •

•\hllOlll:"h "kin effCf'l 1',,'.. luCM :'l roo-iti"e ("h:In~ ill
rl~i:ilt'lIl~. Ihe &1.in efTCf'1 ill lhe roml"en.."tin):'. Willllilll':
i>i I;:l"I':\.ter 11>'11\ 1/11\1 iu Ille re-i~t:tIH.'" .."rd". ,\~i"d)'
there i.. a nel nel/:lI;t"·c d",,'@ in rl..bl""...., inl:remellb
frum tbi" cIT....t. That i". the inCTCml'nt ill ......i"lanI'C be­
1""('('11 one ."'itd, IJOilll "lid lhe Ilexl hill:hcr onc will I.e
lc'~ "t hid. fr"'jucntiC>' fh:,n 3l 1o,,'. Til;'" ""eJ:'.:ui,·c ~I.:in

CffCf'I:' :\1 Ollie ll1eS:3c)·..lc. i. "llOut -O.~f( f(N" Illc "nilll
decade :and :.IIIMII -0.0':"0 for 11.1' fenll d",·:"Ie.

Maximum Current: The fvlln.dlll!. l."1hle ac,,'f"\ Ihe ,,1­
lu....:able e"fTCnt for the dilferelll ""'\.S. The ,·,.Iuc~ "f
CurT('nl fl)f" " 1(1' Celltiltrndc leml>Cr"IUre ~, ha"C<l on
oll(!'-qu"rler "'l\Il dis.il..... lioll 1lCf' re>illtor, :.re eIlJIT",·",1
on the di"l plate.

1.0"
50CJllln
100 ma

Cl4Trellt/or
40° ('. Jlj"e

1.1) :t

3011 IIln
100 Ill:t

T..\BLE II

CUTrenll"r
20' C. /(i><e

--.I1!/le''-__",oZ~'~''C""'C("''~''"''"''''C''C'''--T;;-CIC'C''C''C'':'C''i":':'::;-
t;li1'-.\ IU.UlJl \J.fJlII ..hlu II.\.; IJli~r"lre"r)'
mj"'l\ O.fJl!, n.u:!.j "hill H.::W'Olil'ruh""r)'
ws-c (l.UW O.():.!() ohm U.':;U ruil:r ...h~nI'Y

T.\BLE I

The ....JI\~lrul'liun "' lhe t'OnlllCn,alt.'(! dCf":we Ie­
..i"I""1'(- i~ ~h"'Wll "h","\'. Oll"o~itc cnd~ of the '!'wileh
101:1(11' m:lke Cf>1l1"rt wilh r"·kt,,ure or iIlUUt;I:mNl
...·indilll:.-... rf"I~·lh-(,\}"•• \:1 " rr_i_t:\II("C ~ICII is
;nJtlc,1 10 the \,i.(".,it. " ,-.)mlJoelllll...,tino: ;nduct""ec

.to.'l) i:i lTm,,,·col. nml '";toe \"cr:i:l.

Inductance: Thl' in<llll"tIIlWC of thl' diITerenl uuils is
J.:in·ll ill the wlJI(' 111)\1\'(-. Th(' illd",·,:on..e rC",aill~ r!lll",l,mt
"~ll:ar<llc<' uf rl',i",tallt"t! ,..ettilll: within U.U,'; rnicrohcflry.

Temperature Coefficient: TIl<' 'rlllpe"'lllrl'! t'oef­
fideUl vf ,'t,i~t'LlIt't' i~ l('.~ tlmn ±O.UU:!'/~ IICI delo:J"cc Cell-

Accuracy of Adjustment: 1{(·.j,rall''C ;nCrl"ll,pnls arc
c<lrfe<"t wi.hi" ±I(r fur the n.I .."luII ~\Cl"" ±U.:l5(', for
th" I-ohm ~t<:p~. :ultl :l:{J.lc;, for the IO-ohm "leI"'.

Zero Resistance: Th(' .til'C,'..t ....urnml ten' ..."i ..t:,,,I'(' t)f
the dilTcI'tnt Illlit1 is 1l;I'ClI ill '!'"hlc I. The lero le.;,!an""
,,( I )1 .. i. :,1""111 1) lime. that :It lit- :\lul ", fre'lllcllt'i"s
"1,,,,'(' 100 kc i:i jlrOllOrl;vnal to the "'luarc rO(.1 of the
r'~'llICllCY·

Irr~ula..~"
'ry.,.,. T'llfli J·IT Sir" ('~,. W"rtl Prja

668-A 1 ohm 0.1 ohm (:.\1I1.~: $13.50
668-8 10 ohms 1 ohm G.\IL\· 16.00
668-C 100 ohms 10 ohms G.\LOP 16.00
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VOLTAGE DIVIDER

TYPE 654-A DECADE VOLTAGE DIVIDER

USES: The Tnot:\i.j k\ I)pt:ulc rtJlt:\~t' Di\'idC'1'
will s\lJlply ('X:I.(:1. \'oll:l~c I'alios bClwj'('1\ 0.001
:UlJ 1.000 in :-lCpS of 0.001, and Jo;O is ll,eful lIll
the input of :unplifien< :md ,.:illli1:u· hiA'h-impt'tl­
all(.'(' ('II'Cuits rllr 1"C(!lI\·ing til(' inpllt \"oltaJ{('
br a dC'Iinilt'l\- kll\JWIl ratio \\"hidl t:lll 1)(> varied
it; wry ~1lI:\Ji ",tt']>".

DESCRIPTION: Thi:< illstJ'Ul11l'nt is C\lUi\",llcut
to a I):li I' of 'I'Yl'~: 002 Dec,tell'- 1{C':.:i"talll'C'1 ~(JX(':';

COllllN'ted in .scI'jet<; and:;o m:wipu1:ltNllhllt :1.::;
rl':'"i",talwt' j" take-II IIllt of HII(' hm: it. j" :uldCtI
to the uLliN to maintain thC' tolal I'C.."j"t:\l\('(·
con"tan(, at. 10,000 ohms. This :\ttitm Li :U'­

('ompli:<hcd by u"illg fh'c Tnt: 510 l>ee:Il!(··

Hc::-j:;l:lI\~ l'lli,,,, tWI) (If \\'hit'l! arc ('OllllCClcd
b:\ck-lo-b:H'k lO two :<imihll' unit:- by menlls of
;\ ('hain dri\'l'.

FEATURES: The Tn't: jjrl-l-.\ ])('cadc \"olt.:lJ.(c
Di\'idet' co,'CI''' ;1 n~I'Y wide rallg(' uf \'1l1t:l~C

ratio,;. 1L i,; Jl0,..,..i!J1(' 10 oht:~ill 1000 tlilfcrC't1t
r:llio,; from (J.l101 10 I.OOU. and l':Il'h Ollt' i,..
kno\\'11 within ±O.2(~. The inpUl, 1"l,,..i,..t:llJ('C
t'elll:\ins C·OIl,..lanL 1·C'.t::al'cllc.....'" uf dial "'('11 illl.l',;,
and;;o t·(';U'tillll fin tlw inpul. "oltav;e i,.. t'lillli­
H;~t I. All rc.... i."'tm'>i :~I'C \\'(lund with all ;\110\'

wirc uf .';Ut'll (·h:Wlu·tl'ri",tic'" tlmt til) dilli<:lIlt~·
duc lo lhenll[l,l ('lllf will he eIH.'OI111tC'l'l't1 in
di l'crlt-('IlI'I1'11 t 1l1(':I.."'I 11'('111('1\1:<.

SPECIFICATIONS
Range: \'OI1I'IJ:C r:tti":j f,Otll 11.001 10, I.l~MI in ~'~l»t I.f
U.lM)l I'\t" t", ol>l"i",...1 I,}" M.':uillit Ul' thr .1I~';r.....1 ,·:tltlc 0"
lllt' Ilia.., ,,,,h..h.·.•.
Accur:acy: Ell"" in<li"il\u;l1 1'('_;,1.,1' i" ",[jll_!Nl ",ilhi"
XII. I , " ..... ,IIC "I'm, ill '-v[t"I:C r:t!io i~ lIe"cr r.:rI'Hl"r Ilt'lll
±J'.:!',.
Frequency Characteristics: If lilt' I'xl,·...,,,1 '·:'I'IWi.
lnt....' "hirh I_ 1,1,,1'('1.1 1'<'1"".. Ihe "Ul"'l! ktruilllli. jg l('~~

d"", ~~I,.",r, till' r.....,l1,·"".\' "rrt)!" b I"" 1!l:lU IJ ", f,,1' "n
(re""I'I",i,,~ hl'l"", 1lJ.11I)!1 I'.\'<·I,,~.

In pu t 'mpedance: Till' illl"ll iml.....l"urr I." '~'I'-I:t"1
r,,_i_IAIIN' 'If 1ll.1I1111 "'1II'~. <\,~lrtll .._. vf Ihe rnliu -,:,I,i/ll::.
Tlli. \'1\1111: i. "lIl!r:wr<1 on the Il:U\('1.
Outpul Impedance: The <,Ull'lIl 11I111I... li,nrr "r II."
\·"hlll.,(, dl\ld"r vndl" froll' III "h",. I" IU.lMMJ ,,11m•.•[.-'_
Il\'",lillll "!iU" ,I,,, ~ellillll_" The lIi";.I"r I. ,,,"p'''1\ll' ""h,
\\'1"", d,,· ;1Il1J("hi",'" "h'"'i"'h:'! t.! it i~ at 1""._l tIM"' d"",~,
til... jll'N",,1 "1l11'"l i'''l,,'d:lll'·(''.
MnKimum Voltage: Tit" m,u:I",,,,,, "11"",,,1,1,, illl)ut
\,,,II!!j!c fur" II,· ('l'II' il!' :u[e te'''I'''r''lHI'C .I." j. ~:IU ",11",.
Thi.. ,""lu,' i~ rUj!r:,<'e<I..,,, the 1""",,1.
Tempe..ature Coefficient: The t"''''I.iPrAl"re """,(.
fiMrll1 ,,( III(' r"_I,!,,r~ i~ 1"'--3 tl>:", xO.lltl:.!'-o Il-t'r .I"ll"''\!
{·""li.o:r,,,l,, III ""rIII:.1 rllmll h:"'I"'''''tUlI'''

Terminals: Jt\l'k-ll'll hi"dull.: llO~I.- nn' '''''\'101''11 ,wd
.I""d,ml ·,·Inrh ~v"..llIl'I ,_ u...d. The .hid" I. "!Ill'
lIel'll'll wonI' t"..,,,illl,1 "f h..lh inll'" nlld "1I1l"l! "l,j~h i,
11I" .. k.',1 (,;.
Mounting: Tlw .1,...",1,·. "rc 11'''''''1(..1 "":llt ,,1"llIi'Il""
p,u,,·1 ",hi,'h i. 1'1",[,,,.,·t1 In I' ~biel,j,..1 ,,",,111111 r"hh'<!l.
Dimensions: 1',,,,"1, (1""1I1h) 1:1" (""hill; 111(,1,,'•.
C:.loirlt'I, td"lJthl ;".1. iuchc•. ,,\·~,-:,I1.

Net Weight: .. 1"""1<1-.

6S4-A Decade Voltage Divider ,., j .\Jt.\l:K

"rirr

$100.00
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ATTENUATORS

TYPE 1450 DECADE ATTENUATOR

USES: The TYPE II J l)ec;lCl" .\ilclluator is
\lSlful ill po\\'cr'-Icvcl mcasllrcmcnts, trllllS­
mbsioll-cfliciclIl'y tc~tti. lllld ill gain at" loss
mca:;lll'mnents 011 Lr:l1l::fol'lnC]'ioi, filters, ampli­
fiers :IIHI similar equipment. It 1;:UI :llso be
lIsed :IS :1 power-level ('()llll'Ol in circuit:; noL
equipped with other volume conLfols.

DESCRIPTION: The TYl'E 1-t50 Decade Attell­
uat.ol' is :\11 :ls.scmbh· of t.wo or thl'ee TYl'}~ 820
Decade .\i,tcllual.OI' CuiLs mounted all a
single panel and houscd ill :\ metal (;:,billet.
E:H·h decade 1J:1S eleven po"itions, 0 to 10
inclusive, so the uecadcs o\'crl:lp.

FEATURES: .. A wide r:lllge of :lttclIlI:llion
value;.; is pos-'iiblc in slll.11l :<tcps,
.. The aCClll':lCy of the I;o:,;('s iii m:\intaillcd
ev(:n at lo\\" radio frequcllclcS.
.. J)cl;adc-l,ype swilehcs make the boxes t'OIl­
velliell(, to usc. Tilt'I'c at'e 110 :;tOI':; 011 the
0.1- ami l-db-pcr-step t!CC<lt!c,.;, f:lclJitat,illg
qllkk I'clul'll from lull to zerO :Il.teullatioll
whel1 makiug ndju:>tments.
.. Both T-type scctiuns and balllllced-if sec­
t.ion!) me available.
.. An elt'!Jed plate is pro\'idl'C[, illdicating:
mi;.:malch los... wh('n Il:>cd with impedances
other th:llI GOO ohms.

SPECIFICATIONS

Attenuation Range: 110 "r III dfwibcls ill ~tf'PJl of
lor O,I.te('il,l'l. r('SI>c"li\'t·I,I.

Terminal Impedance: folIO "h,,,~ ill "ith('r dirc(·,ioll,

Accuracy: Io:""h i,,(li";,!o,:,l r,'sin"r iN "djllst.,'d \l'illoin
±O.:!;:'~4> •• f ilS n,rrcel ,",,!l,f'. TI,l" l"rrhr ;1, all,'lu"Il;"" i~

1<'$>1 II",n ±t"oof Ihe ;"di,·"t('<1 ,·ah"... Inodd"d lh"
aUI'"ual<)r i~ '"rlll;llalt't! h)' " pure r"sisl:mc(',

FreQuency Error: ..\t fn.·'lllen('il"~ hrlo'" 2lJ'0 kr the
\01,,1 rrr',r ill n\trlHl"li"u will nvl I...· t,Crcater th"" ± I%
of Ihr j"dical ..d \":olue,

Type of Section: Tor b"la"rrd-H, l'roperl.l· tcrmill:urd,
h"llL tnX'~ llrcklll II "Oll~l""\ ;llIl,,,d"Il('(';n I"Hh diree_
ti,)n~. hut lhe 1~,bll"cd·l1 ~h"llld he H,<..d II"h<'r" bOlh
~illcs (If I loll cil"(:\lillllll~l he h"la''''('d II) l:n"lIl'l.

Type of Winding::-ell TYI'~: I:,;!!) "" "I'XI I"'l:(',

Maximum Input Power: I W:Ill,

Switches: s.,e '1'1',·" i-:!\J "II "e~l l1:Ol:e. SIOI'~ ar<! pro­
\'i<l,"1 on 1he highest tll't:"dl' onl,l' (IU tilt IlCr :It,,I'),

Mounting: The d("'"<1,, lI"il~ arc m'''lUt.,,1 "n :on flhllll_
itnun Imncl in:' llil'I:01 c,.I,illl"l, E:wh ,k.·"d" i~ i"di,'idll­
:tHy ahicldl'Cl. nlld "II ~hield$ "...., ....m"..c\cu 10 the 1>:"'1;'\
:llId (he "(i" 1l"r",i",,1. R<-l:o~'_r:lI'k 11I00",lill/l: i~ :IY"il"ble
:It :oil ndc1iliollal .·h"r1,.... VII ~1,,·ci,,1 ... nlcr.
Terminals: ,lack_Iul' bill<li,,~ I>O~U will, ~,-in,'h :Ipac_
jill:; !'om",o" (I'rmi",,1 of T \luiU l:""IIl11('d t" ,.]l,,~;;ili:

ClOrIlmvll t"r",i",,1 of II llililli "0' l:rt'"lltlcd,
Dimensions: 1451)·11,\ ",,,I H,jO-'l'A, 10 x 5H X 12 11"
j1l('h1':1 Ol"cr_"lI. 11,;0·1111 a"t! I·I.)O·'I'U, 12 x 5"1 ~ 1:lJ{
illd,~~ OVl'f-,,11.
Net Weight: 1·1:.0-11.\ "ml I·l,j(l-·J'..\, IO"{ pounds;
1'150-1-113 ,,,,,I 1 Ir,U_TII, I;:' l~ 11<J1I1tds.

/'riceCIJ<I~ 11',-,rt,,, ".,j( I~C, , , , .. , ... .., ,

1450-HA 110 db in steps of 1 db ... 600 ohms Balanced-H :-IET\\'OB 1\..11 ..\ 'I' Price
1450-TA 110 db in steps of 1 db ... 600 ohms T :o.:~:T\\·OltK·I·.\M on
1450-HB 111 db in steps of 0.1 db 600 ahms Balanced-H ~ I~T\\"OIII\liD II

Request1450-TB 111 db in steps of 0.1 db 600 ohms T N •.:'I'WOItKTUll

TYPE 829 DECADE ATTENUATOR UNITS

USES: ThCs(ldcc:lde ullits have been designed
:lS cOllvenient lUt\'lluatOt's \\·!tidl can be built
iuto speech circllils j recurding chllnnels 01'

othcr equipment. where definitcly known
amuunts of attenuation :1I'C requircd. They
pruvidc, fot' attelluation, the al\:1logul: of
det'mlc l'eJ:;istul'" fur rcsist:l1lcc. The tapered
units :lrc useful for ch:1llging imped:1lll;c
le\'els citlwr up 01' dowll.

DESCRIPTION: Tho re~istol's used in e:lch dec­
:\do :Irc mounted in comp:\rtments in a, (':lst
nillminlllll hOIl,.:inp;, which is completely
shielded by lhc addition of :tlllrninum eO\·ers.
ElICh decade consists of foul' pads sCl'ies­
connected by c:1m~opl:wtcd :;\\'itches, ar­
l':Iugcd with positive dele'lIts, All callis :\I'e
mOllnted un:1 control shurt which is ])l'o\'idcd
with ball be:lrings, Each pad i:,: completely
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ATTENUATORS

(L.ft) 'J', I": ~:.'tt-IIT 1~..It[.· .\nl'n\l:tlur linil (l:IlIcred
lnuo.M), :11I'[ (l(iuM)IY!li<,:.1 inl,'rn:.! t<>n~lnll:tion o( the

Tn'.: bt'J Dcc:,\lo AtICII1l:ItOr I;nil~.

t ""''-' 1'500 I "" 00f! ;m!l
to tlll(!} 10 GOO!llrt GOO!! '" tiOOSl II) f,UOU

.~~ i;'>dh 17dl: :.'Odll

Attenuation Range: Three uN'ado nll1l:C.lI lml liued
ill Ih!! \lril'c lnhle helt",'. The IW" t,IIK:l'('d u"iu, 'l"VI't:"s
/::>2'.l.llT lind S:!~I-'I-r, id('llIit;.\ ill alllK::.f;U.CC, h""11 :I livo
INi,,1 II\\'i,,'h fI"d in,,,,..hwc lUI ('Jl:lIC\' iUlII.'rtiol1 I<.u, de­
J","dilljo: up"" the ",uti'hing r:Hiu (either cnd C'III Ue
lIllCd :Ill i"I)III), as rullulu:

;\!lHl'hilll: H:ui...

.\IICIlU:.lioll

~hichlcd. and a shi{'ld is intcrposcd bcb\"ccn
the input and output clement.s of each p:ld.

SPECIFICATIONS

FEATURES: ~ Ac('umtely knuwll llttellulltion
0\"('1" 11 wide rl'C(lmmc.\' 1~\11I;C is possihl{' be­
t:1l1:5(' of cudul :-:hieldillJ!;, the construction of
th{' r<"Slst:llH'l' c;lrds, :lnd the usc of c:.1PllCi­
I~LllC(: COllllX?llsltion,

~ Decade-type swiiclH's wllith C:ln he al'­
l~tII~Ctl fw' cuntinuous rotation make lhc
Tn'E 829 Dccade At.(cnuat{lr linit very
COIl\"Cllit'II':' to usc.

~ T:1p('11'd units for chnngitl~ impedance
lc\"e1R :11'(; also ;l\"ailablc ill buth T l1nd b:\l­
allccc.l-Il SCCtiOIlS.

Characteristic Impedance: foOll ohms bOlh diro.·,inlill
eX"l"" fnr lhe t"l~f(o.1 units ",hi,'I, "N:! (,00 O!llll~ ill 11,,0
dill'l'!i"l1 u",l cid,,'r dO. 5U. 75, 150, or UOO ul""", in dill
'lIhcr dil't.'l"li"n I... acc<lIw.d:H<l lIlil'rul'l"",p~, Nl:L~i:d

!i".,~, hh:h-tith'lity (CICI'/WIlC lil1c~, ctt:, Either c/ld Mil
I)I~ nOl,d ,uI luplil.

Accuracy: Enrh individual ~8i8tor is adjunct! within
±O.:!,',";, lIe illl ,-or,,',·! \"!lll,, "1'1,(' ('rror ill ,t1lt'''llflli''l1 is
11'~ llmll :l:l"k "f 1111" i"dil"<1\'(\ \'"luc, 111'(I\'idl'd thll
'l!lCll\l:l.10r i~ Icn";",,lcU I»)'" !>UTV N~illl:HH:'C,

Frequency Error: AL r""'IUl'n";C! bel"", I J\lo tIll! Wlal
('rrl,r in 1I11('Ullllli"" "ill nut I.>c gn,,..lcr limu :1.1% or
th ... in,li"uIC(\ \'al11C.

Type of Section: 1I0th b:.I'lIlccd-H lind 'I'-I)"J}C lK!<;lions
;Ifl.' "'·:lillth]c.

Type of Winding: All T'el'istJII\f'c d~ltIfo1lt. !H!e Ayrlnn·
['(Orr)' wiudinlotoi {"XC"I'1 Ih" SI1\1II1 ... [N"rnlll uf ~Zll-IIA

:",,1 K~I-T,\ "·hid. lire u"ifilar cylilldric:ll windilll:'l.
Wh~'1'\.' IK"'"t_'Q· r.....iSIQ~ l'r(! c""..,cit:uH:c-comp~I",:att'(I,

M.. ltimllm Input Power: I W:lt~

Switches: C:\Ill·I)'P" l'!wiwhc$ arc u.lled "ito In-cl\"l,1
1I0... ill""8 1'0\"('ril1lo: 3ij()6, Tl,e di"l$ nil' mllnhcre<1 from
"0" w "10" iI1l"Iu~i\"u (I'x'-"Il' on I"pcr(!d modf!I.) '"ld
the tw,'lflh lwint i.f nl.w cUlIl,e"u'd I') '-n." Xu .flOJlS I.ro
]Jf(l\'i,!t'(l ill till! IIWi,d. Hl<:(·h:1ni~11\ to l;rl"·elll conllllt,lc
rol"li"lI, hut ,fl>,,,..'r~, which :are Ilru\·id~..J, can he ul!Cd
1I11d('r thc ".,-,,,utinl'( scroW,f 10 :1\·1 :.~ ~t')L',f for the knob.

Terminals: Exlt'rnal inlllll :Iud Ollll)U\, 1IOIdl'riulo: I('r~

Inilllll:s n', (1)1)Q,fitc l'ml.f; """'''\<'lll tcrmi",,1 of T \Iuiu
w'<1lI1111()d t<> <;h:•.,fl\is; CUtllIn"n ten"iulIl of JI uuits nOl
I::roUlIdcd.
Mounting: Tho rcl!i~t"n and ,fwitches nro hOUllCd in
oo""I'"rl'""nlS "f nn :'IIII,,,i1l111l1 1'''$ti''I;, "'hk" is cndollOd
by "1",,,i,,ullI oo\·cr$. A di~ll l."d knob "re furlli ...hed, lind
dll"l"les lIH1)' 11\1 1>:0,,('1 mrJ\ltlwd fr')", (mc ene! b)' thrt'C
m()uUling ~re\\'1 which ure l!l'<jyided.

Dimensions: 3J.i; :t;. 3}i inches. extending !1M inthes
b:lek uf l)nnc!.

Net Weight: aH IKmnd!!.

Ty,>c /(aliye TN''''' "I .~to"rJII. C....I" II"tml Priu

829-HA 1db in steps of 0.1 db Bolanced-H n::"ili'I'ORlT.\G

829-HB 10 db in steps af 1 db Balanced-H T~;:"it:1'O/{HUIJ

829-HC 100 db in steps af 10 db .. Balanced-H TE:"il,;TORHIC Price
829-HT (See Specificotions above) Balanced-H TKXliTOll1l 1)'1' on
829-TA 1 db in steps of 0.1 db .... , T T.EXUTOllTAD

829-TB 10 db in steps of 1 db T "1:::>: l"'OIlTun Request
829-TC 100 db in steps af 10 db T '1'10:" t"'I'OH1'IC

829-TT (See Specifications above) T 'n;XUTOIlTO'J"
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FIXED RESISTORS

TYPE 663 RESISTOR

USES: The Tnt: Oii::~ j ... d{::;.i~lIcd to hm'e
:1Il accurately knuwn impedance :LI high
frcqll(·llt'ie:-;. It j,.; p:U'lieu!:Il'l.,- lI:<eful a.-; a
:-;l:ludnl'd l'cI,istol' fOt' the 1'00~il'itar)(,c~\':lriiltinll

method of illlpcdanec rnca~llrClllCllL at radio
fr'cqllcntics :lIld :1..';:l eit'cuit clement in bl'idgc$
and :-imilnr C<luipmcllL IL i,. :\1':'0 Il:'l'ful :J..' a
lcrmin:ning r~i:<lor for Illa\('hing radio-fre­
quent',r tr~lIlsmi~ioll lincs :ll1d, genemlly, :u, a

low-n:,;i:;tance standard III high-frequency
applir.::lliull.'i.

DESCRIPTION: A ,:.tmi~ht pic('o of I'c.::i:<tance
wi 1'0 i... soldt'rcd to (,WO flaL IIIcl:d p1:llt'>i, which
:U'C mOlll\t('(1 ('10;0;0 1.01!:(.'l!Wf on:l "Hip of insu­
latinv; m:ltel'ial. ..\ thin pi('('c of mit'a in:<ul:lICS
the Wil'C fmlll tllc plnte:-, cxC'epl :Ll 1he ,..ul<l('I"('(1
('ud... Thi" :\.......(·mhly is I'i~ddly l'llunpt'(! H.­
gl'thcr with a tol> pit.'Cc of ilt~t11:\liug m:tlcl·i:'11.

FEATURES: ~ "er\" :-mall 1'C'.;idu:d illdllCt:lllCC
as:l re,mlt of Ihc :-:i.ieltling ..fTCtt uf tilt' Cllrrt:nt
flow in Ihe fl:l.t mt'lul pI01C." upun \\hich the
t'e.... i"l:lIWC wire is t·l:\ml'cd.
~ Skin dYct,t i:-: kept <tL:L minirnlllll l\nd....rQ?::
ilj llwilllaincd at 1\ value th:lt minilllir.t·~ Ihe
l·c."idual t'cacl:.tucc as well a.s n.~...i:<lalll·c ('h:iUj{C
with frequent)'.
~ POWCI' di,,:;ip:\lion is gl'clltly illcl'ca,o;c<! by
the terminal fius.

SPECIFICATIONS
di.,irmlilltl for" ·10" Q>nliltl":'ldti Icml1\'l'l'Illl\'(l tiNl "nries
...hlo l'\'~iMI'UI~"" hcioll: :! "'''"3 for lilt" 1_.. lom \lll;l "lid
0..1 "'"tt for Ihl.' I(l()·ulom IIllil, Thc r:.l(>(! \'urrf'lll for Ihis
1""'I",r1I1\1l"r rill<: for the difkrelll lI11il. i" ~i\'cII in lhe
110111....
Term inals: Thc /1111 llIel,,1 111"lrs lu "hit·" Ihc ~~i~ltmCtl

W;rf' i. Iitlorlicd "n' Il.cd " .. Icrillilll,l~. llll,l ari! IlOlh
.IOlll'tl ,,"d drillcd ff,r e<JIl\'Cllil"H'" ill lIl"lIl1l'''!l:.
Dimensions; (I.<'ugl II) 2!:i" x \" idllo) II. hll'h..... O"er-"U
hcid,1 ~i illeh.
Net Weight:::! U\lIl..eS.

Curr.,,/ I'"~
4Q"(' It· ("Oil II' J /' •L"". r~,,, tlllff '" • ,m rice

663,A 1 ohm O.Q06.'j "h 1.4 " 1'.\... 11; $7.050
663-8 2 ohms 0.01:1 ,I, 1.0 " t'_\KT1' 7.050
663.C 05 ohm, om ,; ,h 0.:1 " I'NM'Y 7.050
663-0 10 ohm. 0.029 ,h O.:~ n. 1'1:1).\1, 7.050
663_£ 20 ohms 0.U:l2 ,h 0.2 " t't::XAI. 7.050
663-F 050 ohms O.OJ-I ,h 0,1 " I't::-XY ",,,
663-G 100 ohm, 0.039 ,h a.uu a 1'~:'M'1' 7.050

Resistance Values: l';lnlldrorcl uniu tlTll II\'lIil"I,I" in Ihe
'I)U.,,,'inlt rf'5i"'I:..,,·.·~; l. :!. ;;, 10, :''0, r,o. /'Illd 100 nl""...
Acc:uracy: All 'mil~ ure ,.,dju~If't1 "'ilhin ± 10;;'.
Residual Paramete~: Till.' IUlJlc 11"'0,," lI:h'd lllllln)",i­
lIIl,lc \·"llU.'M (lIr I, f"r Il,,, \li!Yl'rl.'lll \lltil$.
Ski" Effect: FlIr "lllll,il~ II,\, ~kill ,·treCI i, 1('11' 110:." 1%
for (I't!<l"t'nd('~ 1)(>10"" 6U 1lI"j.("r>·,·I,'~.

Temperature Coeftic:ien t: .\1 ""rllI,,1 r"olU II.'UlIK'ralUTC
IIII' lo'II']I\'ral"r(' ~"t.MIlIidl.'lll ill lc" lh,,", ±O.OO:!~~ per
dl!ltn't' {'''"li~r:tfl".
Maximum Power and Current: T"e :llJu"",,hle powt-r

RUllo 01 ctrcdh-e re<i.lnll<'c, alld l'(lul"llhmt 3"";('5 rC:trlllllre, 10 tl·c re~bltl"ctl I'CUll' frefl"C1ll.')", for Ihe TTr.;(lO:l ne~i,lor...
lUollllh·t! Oil '1''1'1'1': 13~\'D lIiUllillll: PO~t.1l1Ulri '1''1'1'1: 2,4-\' !'auel TI'I"lIl;lllll In~\lhllon}i iudl :.IM'\·c It '~.illt·11 1Ill'toi
pltil...l OUl.' ('lid ,,";I~ J:rOUllllf><j Itl lilt! Ilnlll'l :"ul IIIl' tOI,,1 c.'I~,ril;Ul(.'e lll\l}t\)~illmICfllh(' r:nhcr hilth \":Ilu\: (If G..'> I'l'r,

whirh ..."ul,1 11:1\'(: 1Jet.'1I redurctl if" l(}w"''''lm..il:ulC(' 1II0unlinit were ll"t'tl.
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FIXED RESISTORS

TYPE 500 RESISTOR

USES: The TnE 500 He:-i:-tors arc particularly
n:ot'ommcndcd ;l.~ l'C:'i"'t:m(·c~t:Uld:m.l:; for lL"C in
impcdalltc hridges. ThC'y :\rc 3.1~() \"ahmblc as
H'Condary !'t:mdards for I:\horatory use. The
plug-type t('nnin:\Is make them ('olwcnicIlL :\.~

tcnninating impcdau('(';oi for :\tlcnuation ooxe.-;,
lin~, and ~imilartin'\lil"and :1.... (·ircuit<'1crncnt.s
in ci ther cxpcrimciltal OI'IX' n n:menh:q\1 ipmcnt.

DESCRIPTION: Thi" 11';<i::;lor i.. :\11 accuratch'
:ldjustcd rcsist:IIIl'(' (':\rd, :1<':11('(1 in :l phclloli"c
(':1.-:C. BQt II "'C'l'cw-typc :\nd plug-type tCI111ill3,li>

:\l'e pl'uyidcd.

FEATURES: ~ COllwnicncc lInd ~CCtll"[lC\, arc
combined in the' TYI'~: :)00 ]{(·:;ilitnr.... ~

~ All rc:<i:.:tors arc wound with an :lIlo\' \\"ire
ehOSCll ":0 Ih:.\t 110 diflicllliv due tu tilcl'm:11
emf will be clL(;ountcl'cd . ill dirc(;l-cul'l'Cllt
wlwk.

... 1.01\' tt'mpcmllll't' cocf!if·icnt. of resistancc
:lIltl c:wcllcnl high~fl'C<lllClll'Y chal':tClcri~lics

m:lkc these rc~isl0r$ suitable fOi' :~ wide
\':lI"iety of :'I.pplic:ttions.

SPECIFICATIONS

Resisunce: T,,·('I\·t .l:mdard "11101(' lift' IlIbul:ut'd l/C'I.....••
OIIW'r \'"Iu~ c:'ln be huilt 10 ~l"(·ri:lll)rde-r.

Accuracy of Adjustment: "::u"h n'~i"lor i. Iltlj".1t·d
",ilhiu ±O.IC"; Qf il~ ~1:\Il"d ,.,.llle:n Ih(' It'!"mi,,:'O'' o( Ihe
""ii, .·'«...·I't Ihe I ....h'" ""il ",hiclt " :adjulited ",il1lin
;tn,:.'.jr,.

Frequency Characteristics: TI'e t:ahle I:;h'en on p;tge
;.HJ r.,r Ihl" Tn',: :.10 l"'l":ld,,-ll(·~i.I:lII~"C Cnil r<'pr"'lleIlIS
the I~h:... i"r Ilf Ihl." T~l't: ....OU Hl"(i~torll r:tlher :'Offll­
t,"tly. I;:'rl ...ul:lrly fur 110... lower tl''''"I:",re utlits (Ull 10
4;lj(J ul",,~). F'.r Ihe "i~h"'r·«,,,i"lan«,,Ullilli the ertotll ate
kl'$ Ihan Ih\O~· 1:.II"I;,1("d rur Ihl." '1'",••: 510.1}i"r;tWIC ur Ihe­
r..bth·.. ly "",all "hunt \·"p:tl"il"ncc ur "" i~(jblcd rl·~i.lur.

M:lximum Power and Current: ,\Illilliu will di ...~ill:tlc
"rIC " .. II fur" t\'I1lIK'r:llllrc ri"", of .IUG('cl1li!.:md"" 1'1,(,
,·"1,,,· "f ,'"rrNll ror lhi~ l'i~(' is I:i"cu ill the- I."hle 1><01(",'
:lIId i. l'lIl:rn\'NI 'Ill "'''I'h unil.
Temperature Coefficient: _\1 l",rnwl mom tl"l1ls ....r­
:11 lito·, thl' h-ml"'r:l1uru c<)('flldl"lIt llf .,·,i,.l:lll'"c" j. II"U
11Ilm .1.0.00:.'C";' Ill'r "",.r«: ('l"ll1i~"de,

Type of Winding: For l't"ti~l:ll'~ or 1<""" II",n 2'00 01.."

.\~ 'lou-I'("I'l)' \\ indiub "ft' u~'d: f"r:.'OO "lUll, "lid hil:lK'r
'·lIlue. uf ft'~i.l""l"C" Ih~' "illdillJ: i. u"ifibr Oil ",i(":l (':InLt.

Terminals: noth Itrlllio:!1 H're"" :\nt! pl\llCl arc IU!'vlkd.
lU1l1 hoth ~n he ul!t'd. I-::lrh Itnllin:\l .111\1 i.~ :IS

:I j;tck 10 "ttUmrnod:nc:a vh11t. SI:ultbrd !.-il1ch IIp:!eiUl:'
i.8 llJ!CtI.

Mounting: E.lIrh r("l!i.lor is K":lll"d in " r,u.l." ,.f hb"k
mold...t1I.htl\olic wilh 1111 i"'I"/'':'I\:l1i,,1': "lU:. '1',,'" mOlmt·
inl; hole.! "re l'fO,'ide-d.
Dimensions: (1 ....111:111) 21{ x h.idth) I~ il1<:I1..... O"("r­
:oil hl"il:hl, t"lCdu~i\'l' of plul:.'!'. 1 inch,
Net Weight: 2 {t'met!.

TN'" /{~.iAl(OtH;(; .\1113i...... ('..ralt' ('...11' lI'..rtf l'r~

Soo_A I ohm I,ll" 1It;"I.sT"UW $3.00""'.. 10 ohms :till "'" ''''-~I:>"TI>Loo'' '.00
500.1( 20 ohms 2~'O 111:1 H';'~I.~TU1.j.I '.00
SOO-C 50 ohms 110 mil 1l';.:>I,."Tt·OHU '.00
500.0 100 ohms WU Ill:' I"C~I~"TYHVI; '.00
Soo-E 200 ohms 70,,,,, 1..:,.U<rGIlll. '.00
SOO·F 500 ohms 1'-, 11m I<':'''/i;T\",\T '.00
500.G 600 ohms

III "'"
IlhSl",Tl:V\>U '.00

500-H 1000 ohms :10 r"" lU_~'","TllnIS '.00
Soo_l 2000 ohms 22 n". Irt:,'STl";I.l. '.00
SOO.M SOOO ohms II "1:1 llK",.;<rI·I".: '.00
SOO-J 10,000 ohms IU ,,", m:,"",T~I'I.K '.00
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RHEOSTATS

RHEOSTATS AND VOLTAGE DIVIDERS

USES: YiLriu.blc rc.~isto]':) and VO]t;l.P;Cl dh'idcrs
1l-I"C 1lscful in a...."cmbling c:\!WrimCnl:l] equip.
mont wher£.' tube \"oltage..; and ('ire'llit clements
:ire I0 he \"al'icd until t he fina.l de-;i~n i~ obtailll'd.
In ,.:t:Ul<!md C(luipmcllt. 811Ch :\S os611:l.10l"S,
IJridgc!-i. tC'l"l equipment. :\lId illdl1:<1 ri:\1 inst,l1.l­
mcnt-'i, In:lJl.... m:lI111f:lttlll"CI':" find G('llcml H:l.<lio
dlCost:\t.:$ xu'cmcly UE'cful :~"l filamcnt- and
pl:tle-SUppl.... contt'ols, ()\ItJ}llt c<1lI11'015, bridge
:mns, and fL," p:ut.'l of :l.lmo:<t :\1\." instrument
where vIll'iablc !'cs-j,.,t:l.1H:cs a.rc IW{l(lcd. C:mged
units (':l.1l 1)(' \I,;od WhCI1.' simu]t:\I\('{lu" oontrol
i~ de:-:irNI. l" nit... witll s!WCin!I'(',<i:<I:UWC ,"nlucs
or tolcnuwco: (':m he ma.de to 01'(1('1', In ndditiotl
to the ol'tlin:\ry linC:ll' modcls, tiLpCl'cd units of
both the stmi~ht. and lo~adthmi(' t.ype (':m be
made to ~n.tisfy parti('ul:1.r req\lil'('l\lt'n~.

GENERAL DESCRIPTION: The l"('j;ist:~nee wire
is wound on :\ lltl"ip of pll('lIolic' in!iul.1.1 ing
mntcl'i:,1 which i:- then bent. mound and f:l.S­
tene<1 tothemoldedilupportin~ fonn, COIL..:truc­
tion is so :\frnnged that, the J"haft may extend
thl'ou~h either or both ends of the rheost.at,

All model:: arc provided with mO\lntin~ holes
:mel with ten),inal:: which ('OllIlCC·t to both
cnd:: uf the windinp; :\lId t(l the cont-'l('" arm.
This :1.nn i:: ill eont,illuOliS ("01l1.:\('t. with the
winding :md thcre is 110 ';ofT" 1'Q."iition,

FEATURES: Gl'nf'l':tl It:ulio rhcnst:\to!' :lnd vtJlt­
:tgc dividc1'l< :\I'C manufattUl'C'd ill fi\"(' h:..-;ic
models untler "e\"('I'al dilrcrcnt types of (·on·
stl'\lttion, The c........cntiu.1 fc:\tlll'C1'l of e:\.(;h L.rPc
of de:-i.lOl :l.rc outlined below, The :-haft'i tum
in aC(,lll'atcl.r mac·hin{'(! hra..~ bll::,hinJ;: in"CI1s
which :we molded intI) the phenolic form.

Type 371-A, 'I'll(' I"CSii"tallce wire is wound on a
lincn plll'nolic i;tl'iP, which is se<:l1I'cly clamped
1.0 the "\lPPol'tin~ fonn. The ('ont:wt ann is 1\
,'1)>c('ially furm()c! ilin.Ldc ))hosJlhol'-bl'on~e llinde
that pnwidC':" "llllll/th :md firm \:ont:lcL with
th<: (..'(Ige of the willlling,

Type 371-T. In thi:-: unit the l'CSiiolt:ut(:t' form
is t,apen:d lincad,\', Stl th:~t Ill{' vari:~tiun of re­
si"t:ull'o with ;utg:h' of rotation followl' :\.::qll;~l'C

htw (ill(Tcn...:in~ with duekwi...:<, l'ut.;uion 01 Ihe
knob ill :l pancl-lllOIlIlll'd lmit). In nil Ulher
rcspcct.,; it i.,; ::imil:\!' tv the TYI'~: 371·A,

Type 214, Thi1'l is ::imilar to the 'I'\"'E :nl-A
in l'\'t'r,\' 1'Ci"}lCtt xtept that the windill~ fOI,n
i" nan'owcr.

Type 301. Thi" typc is :\ sm:~Il, comp:wt unit
sill1ihu' in <:on"tt'uctioll 10 the Tn't: 21·1.

Type 471. Thi::; is l~ hip;h gl":\dc \l1Ii! I'llilable
fol' U""I' in hi~h·jmp('d;tIIrc circuits \\ herc low
nui...:" 1(,\'c1 is d~il'Cc.I,

Thl' hil!h rC;;i"tllllcC windinl(f; are protC'c,tl'd
fl'Olnlllctll:lllicnl d:~Tl\aj.(cOJ' di:-i.tUI'h:uwt'lly an
cxtNlla.l pl'otcetinl( ,..:trip of linC'1\ ]lhclIOlic,

An ill.~idc ('(llIt:Wt at1n. hcadlll( fuur sl:pamte
wipill.).!: linp;PI...... in,,\ll'C'~..: low lIoi.'iC Icvcl lmd ex­
tremely "muoth operation,

Type314, The dc::i~n fC'at\ll'C-'l of thi1'l unit :1!'C

tho::C' (If the '!'y I'~: .J 71 ; in phy::ical dinwn::ions
it is ..imilal' to the TYI'~: 214.

SPECIFICATIONS

Accuracy: All l,\'l'\('~ lll't.' wound (0 "n nrNlrn~)' or :l::i:i%
or lhl' llom;ll,,1 \'"IIl,,~ Ii..ll'cl,
Maximum Current: 'I'll., mnxil1llllll currelll ilf the ,·\lr·
renl which will llrodu"c rhl' mINI power di~"il.:trl(m

when Ikmiult Ihroullh Iht' ('lU;1"(' "i"t1illl:, Thi@ Cllrrent
,lIould nOLI.>c(,.~l'"'-..(kd lto ,ony 11Orlion"r til\:" ;udiull.

Terminal$: ~ne"' Irrmim.l11 wilh :j·fin~'red tinned
llol!ll"rirl\: 11ll!~ lire lH'H\';t1I',1 1111 "II IlI<ldI'IH,

Accessories; ,\l1l1luild~ life I'r(l\"ltl,'d "'llh rhl' llN,!:,AAar)'
lIe"'"·~ 1I1ltt "\ll~ for lU"lllltilll/, M ""'II ,,~ It IL''''vl''ltl for
Il\yiul:. Hill Ilw lOluUlllilll; hoh!!. All Imill lin' :lIIPI.lied
will. k"o" :lUc! l>Uilller,
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RHEOSTATS

Mounting: ,\lI1l\(J(I('I~ ~'''u 1>(' "rr"I1!:~'u f.)r ~ith"r 1lll,Il'
(lr 1>,,,,,'1 ,,,nllllti,,!:.

Dimensions: O"'r-"II "i7.(' :md muunting (li""-,,,~im,,!"re
sh""," ,)n the "k,,'d'('$ 1",1"""

Power Rating: III tIl(' I"hle hc!r." "r~'l:iw'lJ til\: :II'11r,)),i­
1'1:,1,· 1>"lI"l"r ruli,,~ <or '],1' ,·"ri,lU~ 11,,,\11"1,.-. Thl""" r",ill!:"
"tt f"r,' 1""ll)('rmUf!' r;s~ "f frllltl 5U III t.>ll <ll'!:r<"'~ ('("lli­
1("'''']'' fur r'lwll"lIdf ',r I""...J ",,)ulllitl~. \\ hi"1l llI<Hllll"ol
ill ('Ildo,,,rl ",""...." ~1;,.lloll)" hil:llf'r II'nll'f'l":lI'U'" ri,;c~ or
.!IV,,,,,,,"h,,! ft>\lllI,,,,1 r"HIIIIS :or,' 1~1 I", ",xl'N,t..,d.

'"'"301 (Wilh
I'rut('('linlt ~trij)

'"'"'"

l'u!.I'Cr U"I;"11

lU lI"att.,
..J lI""tt~

:.\ lI""tl>
.... "",,tis

].; """US
I:,! w"t",

MECHANICAL SPECIFICATIONS

tll'l"·".... ", .. ,,' ,\" III"~';'

<'/ 1'",,,/ -r!Jr'M
l;n)"I,li,yt,
(If I('ltl,ti""

S.t 11 <tUM
il/ U'lIlces

'"'"'"'"'"

It-i". :'ICc!
'"-i,,, :'1,·...1
~,-in, 1'1"·,,.,li,'
'~-ill. :'IN-l
~,_i". l'Io"""li,'

:.!lMJt to 1:!.,n·
!l:,t to ;-.\;0­

,j;:,t I" 1('51)­

,i1;:.t l" IMlCl.
~HMlt I" I!HIO"

:\0:1"
1.')1"
:,!!).l"

,10:'·
:1!Il-

""G
>,

t!'", I",,·~' "'~i"",,,,,C "";,, n'", loi~I",., ~;"',,"CC ""it,
(in'ct",... li:"c ""1"",, "'" 1""I"'r.."""I!

.1/"".;",,,,,, ,Iftl,ri", ''''' c"'/~

TilT'" J(r"i"'",,,...' ('("r,,,/ ll'"r,1 I'rirt

·471_A 10.000 !l :j(j til" .:IH:,"" $7,00
"471.A 20,000 \1 :?; IH" nt'.1":< 7.00
"471_A 50.000 \1 1:, ,"" .:"ttlH: 7.00
·471_A 100,000 \! lU 1Il" .:l<I'l'T 7.00
'471_A 200,000 ~! , III:. .~~Kt:U 7.00

';;"\>I>lic<l "i,h Iillc"'l'hcIlr,lir I'rut""ti"lt ..rip.

.II",ri", "'" .I("ri",,,,,, ('",,~

T!I1'" /(,~;"I""r, ('''tr.,,1 1l'(I(l1 I'ri.·.·------
"314_A 1000\! !tll '10" utl'"N $5.00
'314_A 2000!1 H'-, ,,,:I I::<t:.ln' 5.00
'314-A SOOO!! '" 'n" 1':)..)' ." 5.00
314_A 10.000!! :1.... '"'' ,",·t:" 5,00

·314.A 20,000 !1 :!(l I"" '::<11(.'. '.00
"314_A 50.000 !1 I:j "'" "U:<I:< '.00
·314-A 100,000 \! " "'" llo:<,:" '.00

TYPES 314. 471

..l (/ "dl<"~)

3~'G
3~'6

TJlltt'

314-A
471_A
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RHEOSTATS

40

TYPE 301

If.r.ri"""" .If.u;,,,,,,,, I .~I.

'1".'11" /I. "r~I.",r, (""". "I 11'"", ".;u
30\.11, 5!! ILlI " l·.\l_~l 52.25
301-11, 10!! 11. ...·". HI ,UI 2.25
301_11, 10\! \:,1I ,,1:1 HI."''''' 2.25
301-11, 50 !! ~ ..t1 lila lun... 2.25
301_11, 100 ~! ~IJlI '"'' lWoW 2.15
301.11, '2oo\! 1111 110;' ",_nl ~ 2.25
301.11, SOOt) 'It I ,,," lUI ,I. 2.15
301.11, lOOO\! H,', Wn n,' 1.1. 2.50
301-A 2000 lJ I.; ,,,,, Ill. ,"\" 2.50
301.A 5000 !! ~ ... ''''' 11"', \' 2.75

°301-11, 10,0001) " n,,, ,n",,' 2.75
·301_11, 20,000 !! " "':I ( HI \111 2.75

"'''1>1,11..1 ... "h 1I"(,""I,I"..",lIr l'Nh,<:',,"( .'''J~

II •..,,,,,,,.., .1/"",,,,,,,," ( ·r"l.

". /r••i.'",,," (',,,,, .. I 11'..,.' ""'ff'
'14.11, 10!1 \.11 II 11\ 11", $2.75
214_11, 20 ~I "7 II It,,,,,,, 2.75
214.11, SOl! I;~I 1Ol;l 11'1'11. 2.75
'14-11, 100 !I ;!:.!H "'" rnn;T 2.75
214· ... 200 !! ;!~Il IIHl t." "I I 2.75
214-11, Sooll \111 ",,' m.," 2.75
214_,11, looo\! llMI It", I." \I .... 2.15
214.,11, 2000\1 ;11 1":1 ~l'Hl I' 2.75
214-,11, 5000 \I I.; IIIll 111'''1:1. 2.75
214_,11, 10,000\! :I:! 11m

III """
2.75

TYPES 214, '"
'1")11" .1 rI /lrl" ~I /lr f/lrl,,~)

214_,11, ;V 10 [II
371.,11, ;i~I' :I'

~
·~"".'.H'''''~'NO 2!> DRILL .-

o ON rRAO -

I~ ~Il 1<1.:'1. ..

L:,3:j-, L...ll,o&"

.11" ' i"""" II,," ",,"" I ,."

'/~ , ..' .;.• t'I"" r'"", .. I II "", I',in

371.,11, 1000!1 l:ill Ill" lII.h'" SS.OO
371-,11, 2000\! './11 "Ill m.'" '.00
371-,11, 5000 !! ,j.; "'" ".."", 5.00
371_,11, 10,000 I! ;j" ,,".1 ",," 10\ '.00
371.,11, 20,000 \1 :!' '"'1 Ill'-'.U '.00
371.,11, 50,000 I! I .. '"'' ~'I \ II 5.00
371_,11, 100,000 !! II ,,," ,.1 1'''1' '.00
371.T 10,000\! :!' I"" "" 1_1.1' 5.00
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RESIDUAL IMPEDANCES

IN CAPACITORS AND INDUCTORS

1. VARIABLE AIR CAPACITORS

A Jlruc;~ion capacitur i~ u",,'d wormal1y lIlId"r l'\](:h
c"l1(htil,n~ tl"JI thl; di~.<ip'llioll f"r'IQr (:()lIlprmcnls,
/}fJ allll ON, and thl' indlu'liYll ('1'1'01' arc :;11I"IL The
expre",,~ion~ fur lhe rlfcclivc Il'rminnl iUl/II:dancc :11\<1
nr!mill;l11(.... of the C:'I'Heitur \lntler lhe."IJ conditions
nl'c

(8)
G

At 10\\' f1'l~(ltH'lll'il'~, lhl' e!rect~ of tll(' rpsidual
paramelers N 'lIld I. "1"'lw~ligiblcalld the capM·ilur
acls like a pure "ap:",iiaIH'" (' ill paT:llId \\;rll a
l'olldllCI:\II('l' (: or in :;erill~ witll II re><i"'tance

G
If... = (we):' (1)

FlUl''''::!' The ""r;"lio", wilh f,·rqllCllry. of (,,,p''''it'l!l~c,

a (I,,)'), ""d di_"~il"Hi",, f''''lM. ~ (10 .11''''') ,Jf ,\ tLx",1 ~nli.l_

die],"'1r;c 1:"1',,,,il0r.

i:; a con~lanl, wllcre Dc is the di.....ip:tlio)f\ faclor
CV!TCl'I.H)luling to the dieleClric 1\>s.~. Tile 1I11111ericul
v,\luc of lhi" cun~tallt is" c()lI\<cnicllt fil::t1I'C oi mel·ic
10 ,[dillll tlu~ ma~nitude of thll !"s:;e,; III [ow fre­
{jll{·nl'ies.

AL hi~h fn,'(lllt'l1('i,'l'< the vlh!'1' r~,~id\lal ]I:lr:t11lt'1Cr;;
1lt'I'(lll\t' illl]lurlallt. TIll' lu""I~~ in rill' lI1l'lHI purts "r
the c:lpacitor jill'!''':!'''.: \\'ith frcqllf'llf'y until lhey liW

fir~l, eOlllp:u':lbl" III ,,,,,I tina II.\' in e.x~'Css of, ll'e lo!O.~es

in lhe solid didet·lri,·..\1 hil:h il~ql"'l1rics il is, therc­
fore, !lcee';"":II'Y to f:OIl,;ider both rOtnpOIll:nl.ll of loss.

(4)

(1)

(5)

(6)

(1)

(3)
factor is

X, _I(, _j~(I.
" .

l'< =-G, +j...·C<.

,,}J.G

Th~' llll'tallir rc~i~t"lll'\' N :ll1d the dielt-etric
coliducillnee G cOI"lliln' ," "allse II di,;sillnli\,c C.,I11­
pOlwlIl of impedance. wllieh call he expressed either
;IS a series n:",isl'lIlcC. or:l p:lI'IIlId CUlllllh'rftncc:

G
If. - I( + (w(.'p

(;, =- G + 1I(",t'p .
Til\! '·llrl'c.~llOnding ()\,cl'-nll dissipation
:lpl'l'vxilll:tte'ly

(;
J) .. /)(1 + ON =- w(' + IfwC .

As n l'OlitillUOIiSly :\djuslable :,;tambrd of irnpcd­
HllelJ the \'ariablt: air ('upaci(or "PJ>I'V:l..l,,·,; VCl'y
l'1n>;l.'ly tho:: i<ll':ll cirellil (']e,mellt. At audit) ;Hld low
mdill frc(lllCII"ics tl", n·sitlu:d eUillpom'lIts nrc usually
lll'bli~ible, :1l1e1 it is pCl"IlIis.,<ible III (:Ollsi(l"r the
cap!l(·ilur l>'-; hin,jnl: " pun', tUII.~I:lIlt Cup:WiIUIH:C.
1I0\\'0,)\'\'r, fur \1.0-(' ill IJlw'ist: llll·".~Utl·l1WIII':; IIf imped­
llllce, t:sJ:w;,ci:t1h' at hi~h r:nliu fll"IU\·lwi,·s. il is lJt·cc,;­
$:Ir~' to lake :I~CUU!l1 of the slllall Il'"idua) pal'al11elcrS.
Figlln] I is :Ill Ct[UiVII]Cllt circuit sllu\\"inl: these
residual illlj)CI!,UICcil.

The pal':Il1ll'ICIS H. /., and (; UIl' all cs..;elllially
COIIH111llt ;IS II rUlll'lioll of cliall;ctting for Tn'l; i'22
Precision ('"udeIL..::r,;. The diclcclri\: (:olllhwt:tlIcc G
Illay be l'vlI~i<l"rcJ 11:" Lhc ~1I111 uf t\\'o Cflrllp"n('llrs,
Olle, the t!-l' leakag:... conduclalu'C. wl,i!'!l is ('r)ll~laIlL

wilh frequcuc)' and negligible ;H fn:llu",,,,i,'~ "buve
ahout 5 r..\'{·ks per se('(.JLd, :\lld till' lltl,,~r a cumluct­
Rne<: ('orrcspvllllin~ ttl pulariy,;tlihl\ lo,,~ ill Ille ~UII­

IKJrt~, whif'h illl·I"·..."'·~ apprOXim:ilcl~' 'l.~ the first
II(l\\cr vf tilt' fn·wwlll'Y .

.\L 10\\' frelllll·l1l"ic~. thc nWI:dlie I'c~istalll'" fl i~

coll>;lallt: at hi~l, fI'C(\llCllcics (aW\T 100 kcJ. wl'erc
skill dTccl is C""I'lllial~' ('"mplctc, it ;llcre:L.<;C'; :\.~ the
Sl.lll:\I'e !'<J(ll vi rl", frftjl1Clley. The indll<'tamT J,
rem:lins \'crv dosch' ('onstalll ,t;, :l fUllction of in....
qUClI'')', an;l r:tu""~ the ctf(,,·ti\'c ICflllinal "apaci­
tll.JlCC C, III dep,,,·t frlllll the st,\lic c:ip,,,·itall~~ C
ltccol'ding 10 llie lull'

C,

2. FIXED SOLID-DIELECTRIC CAPACITORS
'1'10(' ",,,me residual imperlallces ",hown in Figul'\! I

for air capacitors arc j>1'l:scnl in ';fllid-dic1e(·tri(· (,lIpa('­
ilf,,''', hUl, 1o""IHlM' or:t dilfr.:rt,:nl, lIlcl'll:lnif'nl ;ltl'll('lllre
Ilml IW":Hl>'C tllf' rapal'ir:U1ec is CUIl(·\,ntr:l1t'd in ,he
solid r1ideCll"k, their 1'1,1a, iv,' lIl:lltnitllll,'s arc dilTl'r'l-'lI(.

The clf",·,,, or inTerf:wi:d pu!ariy,;lti('n in llic di_
{'lr,clri,' llrc .5hn\\'11 loy tbe lUl\-iI'L'iI\l('W'y \lol'tiollS of
Figure 2, 1/ am! I,. Ort lhci>C log-log plots l Ie slope of

FII"'U>; I. The e'l";,·... l!.>,,!. "i!'cuil of" ""ri"ble :oil' (',,~w­
itor C. f( rCjlre,cllts the ;<'l'ie.i ltll!wllir rc~i.,t""I-e, f. lhe

ill\taCI""cc, alld G the dicl('clr1l' ""IllI"{'I'IIll'e,
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FWLJ\t: a. l~'lll;",d.mt dCl'lli! of " 1"'1"; 31'>0 l){', :"Ie­
(""I',,,,it',r L:uit ,;I"'\\'i,,~ II,," ;"Mil;,.",,1 l"<"idua[ im-

1',:<1"""".1 lJrod'"\'~'d or Ih" ,,",ildu,~ ",,,[ ",idug.

l11e lim's is (>h:ll·"l"l(·ri~li(· of the di"]t"'lri<· l11"lpr;al.
,\1 n'ry lu'" fn·qu"Jl('il'.~. the t1-" l,·"k").:l· cl,udlLl"\:lIWC
mlds a tlOlllp'/II"uI tu Ihr· Ili,,"~iJ':tliuli factur, hut ,I"es
nul :tIT!."'l j·:IJl",·italWC. IL is nurmally lIegligible, cnm
at 10 ",\,,-1,-;; 111'1" ",·'·und.

.\t hlgh fl'\~(llh·lIt·it·~. tl.,.. ~l·l'il·:' rl'~id1l:d.~ ,·:Hl.~'" di,,-~i­
palion f;u-IO>l" \0 lnlTl','Sl' "s tl,(' :-I ~ p'lIn'!" "r ire­
qUt'w'.,", wl.i1,· tILl' frlll'ii,mal I·hangl- in capal'ilancc
ilwn'a>'l'_~a>l l h,' "flU""" ur rn.:\lIlCn,'r (:;'.1' I':,\ual ;<111 I).

Fr,,,,!i"l,,,i dWIlItI' in "ap:wital1l'" an,l t j,;.~ipalioll

(:l<'IOr nl<:h han· a Illinimun1 vahH'. whi,'h ,""'ur:" aL
a rn'f[Ul'!L"y lhal \":lrie"~ ill\'l'l",,'ly will. "ap,,<"iI't1H'1l
alUl tlmr "lIll he It" IOJ'" 11>' I k<.- aud as l.ij.:h:l" 10 .\Ie.
F"r ~llIill1 ":ll~L<"ilalH"'''. w!lN,· thl' cITe!.'1 uf !'l·ries

Fl'-'IIIU: ·1. E'I"i""I<:I'1 "in'uiL H{ :t T\"I,t: :!11 l)l:cadc
C·",,\lcll$Cr.

1"(:~istarlL'e ap\w'lr~ only at vt'ry hig:h rrNIUl'lI('ies,
:l '~"llillal p".'ll~allu", lI.l,illj:(" i\ di....~ipatioll r'l,'tor
C"ll>,l:11H I<llh r"'llIH·n,." l'<Ct", a minimum "a!tll' (or
tlj,,-~il'alio,, f:l<'tor. II i", also in this fl'l'qll,'nt:y raJll::ll
:lr')lIud I :-'k Ill'll tin; etTI'('1 of dill\)le 1",l:trilmtiol1
OC"lll·S. J)i..l'·I·ll"i.·~ Of<lin:l!'il~' 11""'( rOl" <:al'a"itol"S
flIl"<'!I' sh"" the I'tT~"·t,, Iff lhi,; \1<Jlarizati'II'.

"'ilcn '·apa,·i'''I"'' :H'" " ....<:emh t'd int" d,"·ad"". a-" in
th" Tn'~: ;JsO 1)"I'a<l,"'C"p:\l'iror l'lIits. till' s,'ricg
I'<·"i<l<lal" an' illl"n·"",'d Il\' Ill<' ",,,,ildl :1" sh"wlL in
Fil:urc :3. TIIt'l"e i.~ al.'ll a'I"I'minal l'ap:lt'ir:IJI"I' wIlh
dit-k','lrlc 111.".~. Tit,· """"lllhlinjl: or ""\',,1":11 de.... I'!l''' into
a Tn'l: 21!1 ])"('a<le ('""dlm".,r :"l<l.~ 111"1'1' snit'S
n,,,,it!(ml,, "ml III"r" l"J'minttl "ap:<t'il"ll(", a" "hUII'1I ill
I:il:lln' .1. 'I'll<' .•"ll11i"n of th,·"C mOil' ""lIlplkaINI
11l'lwUl'k;< i~ dbcll"-~t',1 in tI ... G"'ll'ml /(II/lio 1:'fJltri­
1IIf'1I/'f. \',,1. XVII. X", 5. (kwll\'r, Inot:!.

11"(';<(1."1' th"I'e i" II" In'qU''lwy :Ll wI lid, ,·:tp:L<:it:Ul~1'
h:t~ 1"I':L<'lu'(! :\ ('''n~tiLnt \'"lUl" "a\'11 \;'·Il.'r:d Hat!lO
":Ll'a<"ilor is "dju"ted to ha\'" it", Humilla l v:olue of
CalJllcit:mce alike,

3. AIR-CORED INDUCTORS
1'1", n·"idw,1 imlK,d:\IWN; in air-cured illduclhrs arc

Fit,,.,,.: :;, E(I"i"III,"'t eir­
"lLlt of a" ,tir-"orl'll in_

dW'lor L.

CAPACITORS

II series resistancc n of the COpper willllinJ:; :lnd
a dislrihut\·<! rapacirance rt'pn""'ntcd in Fi;:ure 5
by " Il11t1pe<1 e"p:l<:italK't: (;0 I,aving :l di':;'~I]Jation
f:lclor 00' The induClor Imll :1 natural frcqucllc)' 10
dctel'HLineti by til\) cl:prc,,-~iull

1
/0 - 2". ,/L.G'0 (9)

'fIlii> caU."C1:f lhc St'rie" illtl'Wlalll'C to inl'rcasc as the
I1llturlll fre{llieIlC)' is "JlPrvathcll I\ceol"dlng to tI,c law

{.
1,,< II> -p' (10)

I - hi
The pamlld iududunrc ii< IlllalTcl'tcd, cl:('ep~ for the
$ltiJ:;111 den,'''''(' in Ihe intlUI'lall<:C hmUl{ht "lKIllt h.,'
skill dT'·I'1. This dTI·,'r ig only ILvli"I,,,bk' ill silll:l,~

IaY"r (·oil,; and i~ lllillimi~,·d by the usc of i"sulaled
slr:ll,,\t,d wire (J,il1.'·Jldmllll,
Th~ ctTccti'l uf the \'"doug 10;>;;; compom'l1r~ arc

lUu"'t c""ily rcpn·.<:elllct! 1)\· tILe pl"l of t1i".ipation
f:u-l,/r :lJl::till,~1 fnlll\h'n,'y, l'~l;\lr" 6. In thi" plc'lr. 1>, ig
tbe "orl1lJlJllelLt or di",~ip:lli,," f:u'lor 1':<lI:,,'d hy tit"
(i-I' n'"isral1~"", I). i~ ,·all""..d by .:ddy ,'urn'lll" in Iht;
wi I',·, :tl1(1 IJ, i,. fhe di('k-I'Lril' 1<1"'; ill Ill,· disrrihUI,·d
c:ljl:",ilall,,\·. TIll' lural dk"ipatiHiI 1':«'11>1' /) i" the
SU1l1 "i Ih,,::<c 1'''1111101:''"1.'' alltl has :t millinlllll' I·:rllle
at:1 frC'lllenty <I'c Ilwlow /0 tire: llawral frequency,

4. IRON-CORED INDUCTORS
:-:irlt'e (1'\\"<'1' lUrns :11'" ne""S$:LI'y fur :t given illduct­

:lun' 1)<:<':\11"" uf tl'e hljl:h pt'ruK'"hiliL\' (If tIll' ,'nrc,
/), and /), :tl'<' It·......; (tlr:m inIlH·"r..1 ,'ulllh:lll f"r u',c
willi au :Iir t'M..,. Thc ,!i"rl'ihut"d ,·:tp,u'ital"·" c.,
aud l1('ru /)(. arc ;:n'al<'r ()Wi'll: Lo lite (·<lIldu,·til'lly
uf Illc i, 'n "Ol"'. Tw\, ad<liri')1I:d l".",~ CUll)I~,rlt'llll" :\I'e
pr~'''':llt 1I,,\I·C\·I'I'. rIml 'tn' <:all""d by hYSII'I'c"i" ami
(:,ltl,\' t'"rn.'l1t~ in 11m ('"n'. Thc I'Lllly (;urn,,,t rU1l111C'J­
Il\'"t n, in,'j'(':l~'S wirll il'\''lIWIWY. I\hill' II", hys­
ler,·"i,; 1·"ml":'IIl·nl /)~ is l'OIl"I:ml willi fn'llll"Ill'}',
TIll' (.,\,IlIIJUllelil 1>, i~ ind"llt'lltkllt O( !lux .l,,".~iry

:llid i" 101\'\'r r"r t hilll1l.=r Itlillinat il>l1>f alLtI fnr dust "'>fl'~,

/)" d,'p"nd" I1p<lll HUl: dl'n.•i1~· :,1111 i" lI"1dijl:ihl,' (lnly
i\t flux tlel1"itie,~ ilL It:a"t ag l11w as lh".,,!: nll'!'C­
sp'"lllinjl: 1(1 iuilial J~·"IJI,'ahili\y. ~'" (;",u,rtli J(1J(liQ
Hf/)('rtllll!"/(,(, \'l/i. :\\'1, Xu. 10, :-'bn'h. l!l-I~.

Each (:I'll<"r,,1 Ibili" il1dm·tur, \\'hl'tlll'r air- or
inm-l'0rt:11 is adju'~"'d tu h:t\'e it" l1"miwtl v:dll" Ht,:\
l;uflh'i"l1rly lull' fn:(ll1etlcy so that it is llll; s:,mc :IS
its d-o; value.

il i~ IK'rh:\]l" mOrt· usual to I·l:pn'....~ thl' 1(.·..,.I·s ill
ICI'Il1~!!f til!" .slOra~,· r:t<'I"r (~ '~'hil'~l i:;- !Il<' n'l'il'rQ":l1
"r dl~"",patl,uI fad"l" n. 1)1.'~lp"rum l:wlnr /) ha.~
1"...·11 11",'<1 hen· h"I"a,I",,, \\,11('1"\' tl,,·I'I: :lrt' "'·\'l.md
ki1Jd~ o( lo&;c.", di""ipaliul1 radon; ~"I,1 directly.

Jo'I<:"Uf: G. Till: ,""ri:u;"" \\"illt rr..q"l:II'·~· of ,hl: ,li<~;r"'­

tit,,, f'l~(nr of all :,;t-l'l),·C{1 i",h",,,>,. ~It",,"ill~ the ~hlh'e

~'\JlItrih,ni"ns ",f lh~ .<,\:\·",al I.,,,-~ 1"'tIll•.,nN'I",
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CAPACITORS

TYPE 722 PRECISION CONDENSER

USES: The TYI'I-; 722 Prcci~ioll COll{lcn»CI' is
:l vllri:\blc air c.... p.:H"itor intCIlJcd for usc us 3.

st:mdard of c:l.p..'\cit:lIlcc.
It is widely used in a-e bridges both ns a

built-in ~t:tIIdard and as :11\ extcnlal sl:md:lord
for substitution mC:lsurem('lltll. It i:; also u,;cd
as a tUllil11t e:tll:lcitor in ~iIIt\tOI"l', (fC(lucucy
meters, nnrl olher inslnllll('1l1S where accuracy
:\IId stability arc importnnt. ~

DESCRIPTION: The whol(' l':llx\t'ilor assembly
is mounted ill a c:l!lt fr.II11C', whit'h is uS<'<llo
J!:i\'c th(' unit rigidity. This fmml'. the ::taLor
rods find SP:U:Cn>. ami the rotor ~h:lrt:trc 1O:\<lC
of :tllOYll of aluminum which combine the
Illl'('h:lllic':ll strength of Iml!lJ'l with ihc \\'cij.{ht.
nnd tellll)(,l~ltlll'Ccocflic:icnl ilf :tlumillum. 'l'he
pl:\lf's :In' uf :l1llmil1lllu, 8u tlial all parts h:\\'c
tilt' '!:Imc tcmpcr<\tlll't' ()oclficicnl. of lineal'
eXJl:ln~ion,

A \l'Ol'ln drivo is Il:-l,'d in this cap,'ldlo!' to
obl:lin thl' desirl'd prl'ei:-ioll of SCt.liIl~. 111
order to :tvoid th(' lSli~ht l't'j'cnll'ic:ilY which i"
:llmf):o:t illcvilnble whcll :1 \\'orm ge:lr iii
monnlNI all :\ :<hllfl, the worm in t1U' Tn'~:
722 PI1'('i ..ioll ('ond(,ll!':('r is cut dircttlv Ull
til(' ~h..'lfl. The dial cnd of this \\"onn sh:lft
mils in b.'lll bearinl('l, while the otller elld i,..
!.'upportcd by nn :ldju;;:t:.tblc tlpring mountiJ\;!.
1:kIII lX':\till~"S nre tlsed at hoth cnds of tht'
rotor sh..'lfl. Electrical COlllu'etioll to the rotor
is nl:lc!e, nOl throuJ,th the bcnriuf'!:' but by
means of II phOSI)hor-hronzc bnl~h nllluiu!!;
on n br:.tM dnllll .. This method :l..ssurcs :l posi­
th"c elC<'trit':ll conl:I(::1.

,\ IHl'liminary :l~8Cmblyof the framl.', sh.'lft o

and J!;(-';tn; is drhocn by 0. motor to grind in the
gC:tl":i I)(-'forc fin:ll a~scmbly,

FEATURES: .. ,\ high dcgree of slabilily, under
constant Iabor:\lury lISC, h:ls been obl:lined
by c:~rcfull.r sek'Cling hoth Ilt.'l.lerinl:s und the
mech,'lllic..'llllrl':lngemellt usetl ill the Tnt: 722
Precision Condenser,
.. Thc I)(oeci;;:ion of setting of all m()(J<.!s is onc
l):'Irt in 25,000 of full sc:lIc, more than :\(Ie­
qU~lc for most. mcasuremcut llSC~,

.. l)il'('Ct.-n'~din~ :u'CUrnl'Y i.. wilhin ±O.I CO
of full ~j':ll(-', ami correcliun (bt:':lore !'lIpplicd
so that l\ccumciffi of ±O.I~ cun be oblained
:\1.low('r $lcale ~·t.tillg:o:. AmI/I"(' J)l'Cci!<c c:llihnt­
tion with a wm'm correction ('all be $lIppiicd,
givillg corrccliolls which pC'nnit. :UI intcrmll
consistency of O. I /J/Jf. The IIS:1 blc :Lccul'acy :It
tht:' tcrmillllis may $till be limited to aPl'roxi­
mnte[)' l/JIA hy the lack or It iit:llld:lrd tech­
nique rUE' CUllllccting the i'apilcilO]' inlO II

measul'ing cil't'llit. {Rec (,'cl/ero( RmJj1J Hxpi'ri­
mCl/ler, Vol. XXI, Ko. 12, ).I,l.... , 1917, fOI'

a complete di:;Cll5.<:ioll of connection errors.)
.. Buckl~t~h h:IS oc'Cn reduced to less than
OIu.....hnlf a worm dh'isioll hy cltreful :trr:.lIlge­
mont of the beluings and drivc mechlmism.
.. The lcmpernture cocfIicicilt of C:lI):\citnncc
hns bren kept to about 20 po'lrts per million
per degree Cenligr:lde by u~il1g mel:l1 p:lrts
which all Illlxe the ~me lCIIl)X'r.ltlll1' coeffi­
cient of line:l.r e:..p:lltsion.
.. Lo\\' dielectric IO$SCS nrc :1s,<:;ure<1 b.... u~ing
:\ 10w-10Si cor.unie for the solid diclCf"lriC' :md
by keeping the capacit:lIlce n:s..-;ociatcd with it
\"cry !'lIlall. \\'hell it is d~irt..'CI to rcdu('c lhc
dielcetric lo.<;S('S still further, quart? ill~II1:l­
lion ('o..'lt<:(/ with :l silicone re::-in j'un be u~1

inSlead of the cer:unie. Thc cO:lting pl'('\'cnts
the fUl'lnaliflll of t~ continuous \\':llt:'r liIm at
lOO('~ l'(>hti\·c IlIlmicliiy 111' CHll undf'l' dc\\'­
poi!l! CUllllj'll1lilliUll,
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SPECIFICATIONS

C.ap.aeitanee Range: Two ~t(....k ",ndc-II :lI1' :"'"il"hle:
T'·I·t. 7~:!.U. 1l1rt"<:1 """hili: iu ""I'''''il:1I1l'''' '''"<''1" IWO
r.",~'~, :!.} I" 110 I'l'f, ",,,d lllO 1" IlUtlw<r: Tn'" 7:.'"..!-:'I1.
i""·,,,I...1 for h,idl,"1-~~uh.liIUti'''1 """.."(U't·,,,('ul~ "",I din.-et.
h':.<lilll: III '""l'w·il:l.lICC r~"...«J frum 'I.... """I',,,:iIO£ ~,,"('r

:t "''''1:\' "r ItIlIO 1'1'('

Rotor Plate Shape: ,...,"'i'·;'....III"r fur "II rnoddl, '" Iti"e
"lin":-r ':II'flO'il'u\." ,·h"f":I.. lt·ri~Ii<-.
Standard Calibration Accuracy: Tn'l. ,..!"..!-f): The
(':OI""';II'roo'" flj the IIllal _Ii<.... IOU I" 11110 I'J.d. i~

;",li""',·,1 oIil\"'II)' ill mic.umi,·."f"rntl.. 1>., Ih.... di,,1 ,,,,d
unit" "·,,.hulU< wilh;n ± I I'l'f. Th,· ,·"I'" il''' .. ·(' "f Ihe
LCI\\ ......·I ...n. :!.-. I" 110 1'1'1, i. iUtI"'''I 1 ,lire"lly in
",i"r"IIOj,-,..,f".",I~ h)· ""'~lt'llrl, of Ihe di,,1 ''''" drum
l'('''tli''l:~ " iIhi" 3:::(I.:! "}oIf.

"1"1·1'1. i:!:!-:<l. Th.· ""I",,·il"I..-1.' ill ,. ''''OIlilll: flf z('m for
tile di;.! "nd ,Ir,IHI i~ i"dk"",1 ,," " ",,,,,II ,,: ...1 1'''''lUll'd
"II tI,,· 1':""'1. Thi" ...."I,,,dl:lllt·'·. ,,1"'lll 11....)J''''f It, ""'l{"i·
111<1". i~ l{it·.... " I.. 0.1 /J}oIf a"d i" '''·,·'m.h' "illti" ± 1 /J}oIf.
'I'h,· ""I>:,dt"r i~ ,,,lj"~I"ol 10 i",lk"t" dm'l'lh III ",krtl­
",i'·r"("I·"\I,, 11", ""1""';""1('" rnllurul r""1Il Ihe ~ir(;\li~ to
"" 1I<·'·IlT:"·.'· of ±I ",,,,L

In "ddil;U", a ""T"·'·li<.>,, ,,10""1 i~ ~l1PI,lir,1 giving
,'()l'..•.. Il""~ 10 U.I /Jf.'f. nt "l1lllil,I,'~ ur lIMI f.'",f. 1I~ Il~i"l:

,1,,'~(' fl,,'a ,Il\' ,lil,·,·I-r,·:"liu" ,,,·,'Ur'''''.'' ,,!dc!1 ""11 he
oll1"illl'tl F"T Ih.' 111(;]1 ,","',i"u "F Ih., Tn'lo: ,:!:!-IJ i$
;;Ltl.I'. ,,1' =t:O.I}oI,.f. "hit·I,.......r i. ,1,.. ItT.."I.·... ,.,.,1
e:'I""'""".... diffe I..·I.'~ \:,,,, he tnl'".<tr",1 ,,, ±n.I~; n,
±u.'>J'J'r. "hi..he\· is 110.· J: ...."I,·'. F"r til(' l.Il\\ O!o.~·li'lll

"" "...·u." )" of ±O.I}oI}oIf "'Ill I,,· "1.I,,il,.-,l f"t 1~llh ,hre<:t
<:."I"'.. i.:o" o: "IKI .."V',..il'",,''' .lifTf·n·........... «·"I,,,,.jI;<lK:e
dill.·,.,· "" lilt' Tn·.o; i:!:!-:'Il .."" al",. II., "hl"i"......l 10
±I'.I·, lor orU";J'jotf. whi..he....r i. the l{....."lel. b}- 113ing
till' ....rn·'·ti"" d"I:o.
Worm Correction Calibration: \\· m N)rT('<'li"". esa
h.... lIl1l'l'liNI for IM'lh m..d....." "I "" 'm ch:lrl(C illdi-
(',tl ....<l ;n lhe- p";q, lilli. :'I1"tllll.·.1 ....1"'.1. " ....uPI.li,,,,I,
"hirh ~i"e Ihl.' ':f>r~li"". t'. <It II.'"lIt "III' ""'N' fil.'U1'C
til:... Ihe 1I:U:U':OlltM'<! " .....1Ir....1~·~. "hi..l. "te ,,1"IMII)('I.,"·.

T1·I'l. 7:!:!_1): \\·1 ....." Ih.., ""r", ""r...·,·lioll i" llS<"(l. lhe
e"I~"rit:uln' "r "i,I,,'r """";,.,, .."" I", d"lc'rll1;nM within
±lI.I}oII'f "r ::t:0.1' (, "I,i.·I0", ,'r i~ Ihe I(r(':<lcr. :<"t1 ..al~...i.
t:ol'''I' dirT('...·I"...~ e.11l he m...."~lll't"tl , .. "" ",..·ur....)· ur
:t:lI':!I'}oIf '"~ ±O.l( ,. "hi...h,,'·('r i~ Ilw l.:rr,,\<" .....ith ,he
lilt n I lK"l., i"". :>nd ±(l,III J'jotf .. r ::t:0.1 ( " "hi"It.. 'er is
the I'"(/'"t<·r..... ith 'he l.OW JIC..'li"".

Tv,",: i:!:!_:'II: l'".."dl:UW~ ,lirT"n'll''1''', ill e:tll"citan....e
rem""'·I!. I'"'' he '''e''~"rt'd within ±O':!J'J'f "r ::t:O.l')".
"'hid"' ...... r i~ th.. 1.:(.."lo;-r.
Maximum Vortage: <\lIl1IodL·I". 1000 ,·"It~. p""k.
Dielectrie Supports: Two 1':,rll "r IIlt·",il'· "'I'I"irl the
II1"I"r """"·,,,1.1.,'. "ml ..""i.·,,1 1'"$I.iu,,-,," i"~\l1aI" Ihe
l(>r'ltiu"l, r..."" th" I"'''d. (111"rt~ iU"lll:tti,," t"" be "lip­
Illied Oil sl",";,d ..nl.. r. (~ I,n,~ Ii.,.)

1'1"1 of " 1~·I.ir,,1 w<>nn rorn"·li.III r....r" Tn'., ,:to!
I'n·ei~l ..n (;Olld,·IlJiCr.

Dielectric Losses: 'I'hl.' fij.:lIrt' <>f IIll'MI, 1)(' fdi,,~il'l\tion

f""I"r I,".e' /'alondt""/'I.'l. wh,-" m""~llr(!tl "I 1 k~' ill
'\l'l'r,,~il""I<-I.\" O,IH "'f.'( fur "l"",i,l' i"~"lali,,.. :'nd
O.IH);~ }oIJ'( ("1' qll"rt~.

Residual Parameters; Tho:- s.... ri,·~ iluhwtall<"e ,,,,,I thl.'
llCn,·s m"T:,lliu n·,i""lIIi.' "re I:i ..·,· .. ill 110(' r"n"",n,, 1:t1,1",

'1'/11"" I. f( ", I .t/r
722_0

high .utlo<> U.OlJS I'll IUI:I !!
low ••cl1on 0.11 ,h 1l.O:I \!

122_M O.Oroo}olh O.O:!H

The 5<'nl" r(',i~t'lIl"""" ""ri"":Oll Ih: '"'I"an: .""t "f the
fl"l.'(lllt·U ....} fur fll"Ol""ltrit', "I~"'e 100 ll.'.
T em peril t u re Coe fficien t: 'I'll<' If'llllJ('r:tlu.t' <,<,,·mdt-Ill .>f
e:tl~"'il""''t' is "lil ...ni"mlt'l~' +1l.UO'.!";. IlI"r dell"'C ('('llIi,
"r:.de. for "",,,II 11.'1ll1)l'r.'lure ..h""l1:d.

Drive:.\ "'''ru,·:tllll·",,,,, dri ..·.. is \l~d.1'" 1"l.'(I".... irreb,\l­
I"rili..... "lid l.o:,..kl,,~h ,IK' w"rm is ""l 1"'l'ltr.,1 .. ilh the
..haft. 1'tw I~trkl,t~l, I~ 1.._ Ih"" ....,,~.. I~.. lf "'"rl1l .h,i.io"
\lh<,,1'(' "I'<' :!;.o di,'i~il>lll' I....r ,......1lI lurn f"r II,,· Trl'" i:l:l_I)
"lUI ,h.. '(""I'!'; ,:12-:<1). If thl.' dt'lir,,,,1 lIl.'ltin" i. ,,1"'''Yll
ll.111'l'i),,,,I,,·<! in 110... d, ........ tim' uf i"rr<",...",~ ...·,,1... ~"dinJ:.

n" r"libt",i"n er.o. fro'" tbis e,"''''''' "'ill "·IIUlt.

Terminals: J''''k-,,,l' hi,,,li,,1': I"'''''' art.: I.r(",id,·d. ~I:<nd·

:trd ~.·il,,·I, "I.",-iul': ill 11>'('.1. 1'h(' r"tn. "'rr"i""l ;, 1;0'"
neo'lNl t,} Ihl' Ilan.·1 ,,"d "hi...ld.

Mounting: Th... ""I,:"';t"r i.. 1ll(llt"INI 1)1, an alolllli'''11H
1"",..1 lini"he<l ill 1.1:t\·k t:ra~kl ... InC'lltl'r :llul cltd(>~,·d in :t

.Ioi,·I,1.-11 "'''1rmt ""hi"I'\ . .-\ ""o<>dc,, .. tv.:tt.'" ""!Ill with Iuek
and 1'"nTi,,1': 1""1(11.· il! ;ud,,<],'<I.

Dimensions: 1'"",·1. l> x 0'. i"..I",,,; ell'lilh, l'o 1" i",·hc~.

Weight: 10'. 1"'''11<1<; I!I'. 1.."""llI "ill, c:trryi,,1': ca"c.

Worm-Correction Colibration for Type 722-M .
Worm-Correction Calibration for Type 722-0 .
WI"'1l ..,d.....ine, u..-e rolt1I'<>Ul>tl<""de " ..rd. C'l,1 t;I.WUN"'l·. etc,

722-0
722-M

25 to 110 l1~f :'Illd 100 to 1100 ~~f, l.hr\'i't rt'UtliuJ.: ....
oto 1000 ...~f, dil\"('t. n.',ltlillt; ill e:tp:tdlnnre n.:UIO\"<.-J from (·in·II;1

CU".:I,
COliit'

\\"0101"

\\"ou.\n

I'r,'t'"

$175.00
140.00

50.00
70.00

QUARTZ INSULATION
.\n.\· Tn-t: 72"2 Prcci:,ion ('ondcnSCf C:l.1l be obtained wilh qU:lrlz io:,ul:ltioJl.

,-...1.. Ir"rd A'I,liti'm,,'I'r~

Quartz Insulators for Type 722-M I
Quartz Insulators for Types 722-0 or 722:i-.i:::::::::::
When u.dt.i"l:". u",", t'OI1lI>u\Ill,l tude w"rd. CMl:t:LQl,;.tTZ, elC.

Qt:.\1'Z

Ql.:"-\TZ

$65.00
85.00
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TYPE 722-N PRECISION CONDENSER
FOR USE AT RADIO FREQUENCIES

USES: Thi~ ~:l.p':l('il()r h:,,, lX'f1l d(':oi~llNl par­
ticularly for 1100(' a:. a ~l:lll<!ard :n r:.(diu fre-

Cjllcn('ic:" ill S('l'iC5- til' pamllc!-I·('SHll:111t·t' IllCI\'­
0(1,.; uf illlpc·d:t1l1't' lll('a"lll'{'lIlt'lIl. II j .. al,.:u
ll:oldll! :IS a \'al'ialJlt· I:ap:lt'itul' ill radio-fl'c­
IlllClI('Y hl·itlge5.

DESCRIPTION: Thc I"r:.ulle, !Je:lritlj.:", :tlld drh'c
lllcl,halli ..m of II.i .. (':lIl;leitul' :lrt' illl"li il'al \\ il h
lllo,.,(' u:o<'t! UII thc other Tn't; 72'2 Pn'{·i.. jull
<.'OIl<!('lISCOi. The rutOI' :uld ,,1:Hur I(,:ltl.". hnw­
cn'r, :111" lIol "nl\l~ht out ill th(' ('UlI\'('lIlillll:\1
m:ulllcr. II, tile TlI'.: i2'2-:\ 1'n:'f'i..iHII ('011­
dell~r ClIlllll'Clioli i:, lIlacl(' :\1 Ihc 1~'lIt('r of
both pl:lte :o;1:H·ks.

TIll' rutHr l'OIlIlN:tiuli i..; IH:t<!c h,\' l:'lllill~­

temp('" ~ih'cI' :llIuy bl'lls}\(,,, lwariliK UII a.
sih·('I·-un.'rl:IY I.)I~\;-"'" di;;t·.
FEATURES: The imIXlI"t:\1I1 fl':ltll''(':oI of this
t·:tp:u'ilur :In:' its low m(,I:.lIi,· 1,,,,i,,taIW(' :\llli
1,,\\' in<!Ut·lalll'l'. )~llil oi tile:-<' (illalliitir;o. arc
:thuIIL one-third thc Ifl:'lgllitudc ul tht).'ll'ill the
'1\,..: 722-1>. The :lCt."Ur-,U·\· of l';\lihration j,..
:t... ~ood lind the di,-!('c·tri(· Io:-.-.es 1I(,".l.rly :l.S

lu\\ :L.~ in til(' utlwr '1\ I'.: 722 l'ulldl'lI"er:-.

at.,·

Inlr,;nr lIto"lntmtl,h nf " '!y,", .;:-!." l'"...i_i"l1
{'"",Joto",,,'r .. ,Ih half 110il" _'llOt"r "'11">1'1'<1. ,1..,.. illl::
llOil" I....d. 1I1l1l11~ 1lI.·tI,,·,l ..f ... ""...·Ii.." I" ,I,,· ",It.....

('..,. II"", ,>~.

1~..nlllll'I('nt ~TC' 11'"". Th,' f'QIl:llllh-i~j,," ... f l'ol!l!'I.·. """'rlI:lt
:.'0 ;\1.· f"r" l'l'lIi,"C fif lUOllllf 1I11tI,I,,' 111'. "~""";I"nt"('
nl!(' ')\"'ll~ "I :1/1 \1,' f"r Ih,· M"'" ,.""illll!.
Maximum Voltage: IUtXI " ..111',1"::'1..
Temper,ltllre Coefficient: .\I'I,,,,.:i"',,I,·1- +IIIMI::"';'
''''1' u..Il"R": t ·O'lIlil:rnt!... (til' -m"lIl'·IJII.·nllllr(' ,-1",,,,,,,-.
Mounting: TIl\! r:l"""ilur i~ m"ulltt..1 "" nn "h""inurn
Po.. ,,,,1 fi",.h..,l", 1,1:0.." .n,..I.]r Ia'~lll"r "rul ,·,,,·I ....·,I,,,:l
lIhh·l.l.·.1 "',,Inlll .."Ill'''''' \ "·,,,.l,·n .1 .. rnl9-' <1:,1'<- "III, I....k
lind .."rr,illr 11"",11.. i_ [, ...h"Io,,1.
DimenlionlJ: 1'.".·1, ... x UI_;n..I..._ ,1"I,lh," I, inl'lIM1•
Net Weight: 11'1 J>"u".I-~ ~'tlll I.""""'" ""h .,:,rnill!::

SPECIFICATIONS
COlpOlcit;ance Range: 100 10 11(10,11,111. din'l."' re:uhng.
Rotor Ph1lte Shape: Nolllj, iTI'III" .. to Ili\(~ :t line:,r
c:.lwwi\n"...· d"'rn~l('ri~li...
Sundtlrd Calibration Accuracy: Tht' r"":,, ;la-nee.
"~Jillr...1 1&1 I k.,.. il imli""u'd din..·,I}" In m"·mm;.·ro­
rlll1'1<b h>- Illl' ,Ii,,' :tnt! drill" r.·:"liu~ , .. ± 1 ,III'"

A rvr.....·ti.'n "hllTI ;. lIupI,I;....1 Ill,'j'nt Mrrcrtiof1l! til
0.1 ,II"! 1\1 multiplet' tor lOO"",f. II)" u~iuC lhtoK> till'" the
t1in·rl· ...·:uli,,1': .""lIr;,,'y i,. ::HI.I', liT :l.tH I'l'f. ,,-hi..hl·\"1'f
iJ ,I... 1:"",,,11''', :Uotl lbo' " ...."rol'",· f"r MlI""-""""' differ­
..nn- i~ +11.1', "T ",.OJ'I'l'f. "j,idw\·". j,; lhe I':n·:tl"•.
Worm Correction Calibration: \ ""nil o:<,rn'rllUlI '":In
I"" ~lll'l,li(-t1 "" ~ll('<'i,,1 "nl.-•. :'(.(' l.rin· li~l.) .\ m""",,·d
,·h,lrl i~ _"I'I,li..d I:hlllli: Ihe l ,rr",·I'UUI to:tt I""SI 'me
1Il"r,' 'huI"" Ihall Iho:- 1l"'HIIIlI I,,,·'·llrlll·.'· 1IIl1l(·d 1,,",,,....

\\ 1>1'11 Ih,· ""rill (".,r",·,·,I"n I, 1I~"d. Ih" ""I"",il'"'N!
("1111 llC' ,h·I.,.."i"",1 "I,hi" :i-Cl.l I'I'( nr +n.l c•• w!';,·h·
('\'1'1' i, Ih,· III'o'''h'r. lIml '·Ill",dllor,,·,· diIT,·r.·ul"''l ",or, loe
1U1I".Ur,·,1 ,,, "n ","'II",ey "r ;i;U.:!l'l'f "I' ::I:U.I 'i". which·
("'1'1' i, 11l1' lerl·"','r.
Dielectric SllpportlJ: "..-<) h"... IIf .'r"llll· ~UIJI)ot)rt Ihe
~I"h'r llF"l".uhl)', :IIlU " ,t"TtI I~fr ill'''!!I1'''' Ihe l",,-h
fl'nnlm,1 rrfllll ,hr \",,,rl. (lll;tr'. In_IlI,'I['''' l":\n lie ~Ill"

p1j('d nn n .1...·.·;,,1 ""h·r. l'ot'(' pnrt· ll.1 "11 I.~"llll~ I"'e<'.
Dielectric LOlHIJ: Th.. flit,,1\' r.f ,,,,·n,. U(' ,tllyi"",;.",
flt"lOr liul<'~ "",......h:tn.... ), ,,1"'11 Inl'lI,ul'o'd III I k". ill
"1>1'".~il1,;,It·I\' O,U:'l'l'r. :-...... d'''-Il>sj'lll "11 1"01'1' I:!.)
Other Residul'Il Para melers: Th(' ....n('. mNnlli" "",i,o.l­
/I""" ;~ ,,1.""1 O.llO' ..11111 'll I IIl"Il,1t'\"lr '''HI ;1I,·re:o.sc.
dil'('<',I.\ :\.I Ih,' "1U:'~ ......, .,r lit.· fn·,p""",),. Th.. t1idl"l'ln..
11",1 "'\'tulli/' h... of'~ lIre ""l'""xlluah·l\ "llu"l" I " l'etl i III; nf
1000I",,,r ""d" fl'("I'If'IU'~ tor I ;\It·.

TIl\! wori"" imlll .. ':lll ...• i. "1","'xi",,,, ..I)" O.O'"-'~ "h. The
;nl'n"Ut" hI ....I....,.il,."••' ""u",.. 1l,~ I Ill" i".lu.·IIIm I' ,.·:.,.1«'11
10'--( :<1 :I ~lIinl: .--.f UXXI",.f lthtlll fTt"'\I'-'hl'~ fir III :\1,..

Al ..",,,Ikor <':1''''1';1:11'',<, :IoI'U;"~ tl", ..ffet'u of n'l!idu::tI

722-N I 100 to 1100 \oLf. din,,"' n;o:tdin,;_ , I
Worm-Correction Calibrotion. . .
WI""II .....lbinJ(, "~~nltOlll,,I",,1e,-,,"1. JIOXr.RWUIl)IT.

tW~Ut

WOIOI\'

$160.00
50.00
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... Sold(-'I'{'(! plnte COI1.~lrll<:lioll h~·ps ohmit)
11-'Sil'lI,UlC'C' low.
... Insllbtct!I'Olul' and slatlll' nmke the capac­
itor usable :\:< "itlwl' a ~-t('nnillal or a 2-tcr­
minaJ l'1cmt'l1L
... C:q)tlt'il:UlI'(' fl'om .';l:~wr io fnUllt' and
from I'OtOI' 10 rralll(' lul...; h('1'1l kt'pt lo\\',

FEATURES: ,. Higid ('on:i;(nwtioll alld :iclf­
:tlignillp; sl'hcl'i{':d bl'nl'inp;s ass\lI'C mech:lIIil':d
st:lhilit.\'.

TYPE 848 VARIABLE AIR CAPACITOR
USES: The '1',"'1'; S·IS \':lri:~hl(> .\ir ('ap:WilOr
is dC:ii~llcd for 1t:iC in mdio-fn.-qucllcy equip­
ment. Tile Iin('ar models, fOl' illJ'it:lIlCC, can be
lIsed :1..0;; illlpcdall('C-bl'id~c (·Icmcnl-s, and the
log:lril !lOll" Ilwdcl, Tn',,: s·IS-I., ll.~ :l Luning
(,lelUent for mdill-fl'cque!ley ~(·illalol'~" The
lllouutl'li modf'l, T\"I't: 81 -13:\1, jt; tlirc(·t.­
rc:tding in l·al':wil.;ul('(~, and lincl:o: IImny t1SC:i

where the high llN'\ll'llCY of the T"l't: 722 Pre­
ci~ioll ('ondl'll~cl' i:-o not ncC'c1cd.

DESCRIPTION: Both the J'l)lol' :mll the ,.;bltor
:LtC in:-"ulated fl'Om thl' f,.:tIlw, anti ('(Intact to
Lhc 1'0101' is IlUtUC hy II "lip I'in~ ;md ll-l-lingcl'cd
bl1l"h. The rotor and "tator .stutks [U'C millie

up of 11m..,*, pl:Ltcs iioldcl'cd int.o single unit:;,
",hidl al'(' liwil nif·kcl plated, The 1'1)101' is
mounl.ed in SpIWl'ii',d oiJ-impl'C'gnatcll 1,(':11'­
iugs, whit'h al'C nHllllltC'd llll nli'tal cndpJatcs.
l'igidly ...IIPI>0I·ll'(l hy f01l1' mchil romer !'Ods,
:-'1:\.101' sUppOl'ls ,He ,.;m:111 ccramic i'One,.,

SPECIFICATIONS
Capacitance Range: F"ur UI1l""UlIl!'d m"dd.. "",I "flC
lllmUlI"d IlO(>(!l4 :tn' li~k,l hdow,
Calibration: The TTl't: Sillo-H'" has :1 di:11 diN't-t·
n'"din~ in f"I,:t,·itll,It'C'.
Plate Shape: :-:"'llli,'ir"'llar j<Irllhdll_lilll' I!"p:",il:ljl!~

l'1ate~ "" "II "'''lh,IM l's''(Ol'l the TVI'I: s·I~I,. ",hi"h l~

dC',"I:I,,·.l I" I:i,,,,, lo'l::trlll"nie r'~~t\"'1"-' ""ri"li"" i" ..
lllr,.,.I-<,ir~uil ,.( "M'illalOJr O\'er :1 fn~IIl"I"')' .'''11-...· ,,(
'\110:1.

Dielectric Losses: Th", fij..'1lrc or JjI''1·it 1)(' (dilll'il",li•.m
f",'\'" Ii"""" "'''I'"dt''''''\'1 I~ "Ill'm~in".,d~ l).l~.! 1'1'( ()r
:,lJln"'ll·
Supports: .\11 t""d..!. haw' I"Nill "I"ll>lul"~ wl11, ~rnnll

/'C'r"",il' "OnI'8 ~lIl'l."rli"l.( tI,e ~I"t,)r. "l'ltl' ro)T".. ill
i"~,,I"I<'l1 frmn 110<.' ~I"'(I by I..... U lH)I~""Y'-"tl" /,<,Il,,,'~'

Maximum Voltage: llllt) \·011" IK,..k for '!'\,'r '-1".\
:u,1I ,110 \'.>115 1"'~'1. ("r nil o'h,'",.
Shaft: ~_-il...h "",lid .h....t ~h"f' nn :,l1I1Hl(lt::lft.

Drive: ~f> Im"h~ ',r <lriy,·~ "r.· :>1l1'1,lk<! {'X",'pI nn II,..
T\"l'~ l-'ls·ll"l """'h hn~ II Ilir""I·n',,,li,,lt ,li,,1,
Term ina Is: S"I.h-riul: lu~ "" Ull"I>"lIlll',1 "",,10·1.: ""Ill'"
,...1jlU'k-I',,1 ili"di"l: ,..l~lII ,." \Il1'llmlo"lmo,I,·1.
Mounting: 'I'Vl". ~·Il-'·n", ill. ,,,,,,ull ..11 "" :w IIhnnilll"O
II,u,,'1 in " "ltil'ltll·t! ,·:.l,in\·\. All lIlh,.., w, ...I"I. lire
1l11111"U"I\'U.

Dimensions: 'I'Yl'I\"Il-'.Il'" 'n.I"',I ....1 ,,,...1,-1. ;,'J" :j'~

lu..h,·•..t (I'l'il:"Il 7 ill"',,'•. '1\'l'r·"Il, t'mnmmh~1 !ll ....k·l.,
ko(' :te'·"IIII",,,)'itlll. ,,1<"1 ,·h,
Net Weight: T\'PI;~ 1-'11-"'\' .11. ,,,,,I .1 .. ~~~ p"unds;
'1'\'1'1. l-' 1:--<':, ;{ I" I'Vlll "I.: '1'1'1'1: :'-1,"·11 "I. :.. \ ~ 1"'111,,1•.

X"''''/Il,1 .I1".r'''''''''
('",,,,,..-,,,,,(". /... F,."""

(·"tI(" 11'.",,/ 1'.....,1'

f {' \~1l':1, $17.00
f {''\ 1.1~· 19.00

('IUSP 47.00
f l'IlEf':"I' 24.00
f t;OL.IC 23,00

,. .1/<171"""" Jh''''m''", Nul." ,..;/",.....
-A SSO }LiLf 20 I1l1f 1S }L}Lf 12 I1fL
-8 1100 I1l1f 20 I1l1f 15 fLf.Lf 12 fLfL
-8M 1100 I1l1f 22 I1fLf ...... .. , ,

-c 2100 fLfLf 29 f.Ll1f 18 l1f.Lf 16 f.LfL
-l 820 }LfLf 21 ~~f 13 l1f.Lf 12 f.Lf.L

848
848

·848
848
848

TN

"C"hillf'l·lflnmlh·" llH>lk'l ,,·ill. di..l Ilirerl."""lin~ in ,,:tl':tdhll,re.
l)i""'''';''''':l1 ,,1<,,1,,111"" rnr '/./'1 '1"'\"1: "17, "nd (dOM) '1',.".: S-lS \-lIri:,hl~ i\ir ('''I\..,,.il'''l'll.
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TYPE 847 VARIABLE AIR CAPACITOR

USES: The THE 817 \':\riahle .\ir Capacitor
is a ~mall{'r unil limn loll(' '1'\ N; IS, but is
l'limilar in l-on...-tnietiull. Jt. lUIs the same
~cn('ntl 3.PI)li.':\1 ions :L'I the larger cap:u'itor,
but is :w:lilablc onl~' in lower C:\IXlcitanc-e
mod!'!::-.

DESCRIPTION: Ct'I)(,hd dc:::is.'1\ :ulll ronJ-:tnlc·
tiHII arc !'imi\;~r to t1Uil'C of the Tn.: 8-18.

FEATURES: .. Rotor :lnd ~t.'l.tor :lrC both in­
sulau'll fmm the fmllle in :111 Illod('l,;;.
.. :-ioltlt·rt.'tl »1:'1.1(' {'OIL... tnwlio!l k('('l~ re-i..t­
ante low.
.. Spheric-al oil·jmpl'{'gMt('d IX';lrinJUi arc sc.lf­
alignin~, :U\d :\S....urc Ille<'!l:llli(':il stability.
.. "'orm~lrivc dial :\Ild dnlm l\S..'iCmlJl" IS
:1"I\ilahh' for ;\11 modcl~. .

Pililte Sh.lpe: !'c'Uliciro"UllIr 'lrlloi)d,t.lin(' l"llol.lIrhllon.-e on
IIollm'I(I('I •.

Dielectric Losses: Thl' tiltU"' Ilf llK'ril DC (lJi"ip:uivn
fr.Nor limN r"I,;.ril"n~1 ~ "111),O)xi"uucl)' O.O'! J'pf
for "n tYIM·'.

Supports: All modda h",'1' nWlr.1 l'u,II,I:.,('$ will. ~1l\,,1l

f~n,",ic .....111'~ 81l1J11I,r1iult lhe atlll"r. All r<ll(JflI "n'
in,ul11l('d fWIll 11,1' "huft" hy w,lY61yrr"e ,·,,1Jllr~. :-'IIl)(­
hllulll "",ni,ml e"I.:II;ilnllro of ,,,,ur w fl'llltl(! i~ l:{ p.pf.
m,d .llltor 10) frume lll'pf.

SPECIFICATIONS
CapJlcitance Range: Thn'l' 1l"J<ll'l, "ff' li_u..:' he·m..·. Mallfmum Voltage: 1500. 1100. lllld IIIJII \",,1, loellk. for

Ihl' Tn'l:>' Mi.,\ .•11, "lid ·C. "'-'lII ...... th·d,·.
Shaft: '.~IIl"h lIl11ltlllll"t'1 ~h;lh an .lllUv,kol..
Dri",e: ~o Imoh. ur tI,; ...·1I :on' ....,I•• ,liNI, 1"'11 Ihl' TTI"I:
Mi·!'1 Wor'" Drh'C." .\_",I,I~ i. a\".il"lllto M'1'''rtI'cb­
(~ IJClo..').
Termlnlll'S: 'I'illll~t1 ooppf'r 1I01d<'fillll: lulll' n~ I'l'lwid"d.
Mounting: N'Cl ~kNrh 011 Ilrl'e«llllll IUllte. Thr~ mouut·
inllllt'l'C"" nro rllrnillhcd.
Dimenllonl: Sell ~kclo:h all l'rcC(',liult: !lillie.
Net Weight: ,\11 mudt'I~, I". IKlutl\I~. Tnr. Soli-PI.
I JI"llild.

75 Ilflf 15 Illlf
1101111' 161lllf
220llllf 161lllf

Worm Drive Assembly, 30: 1

C,\ ".:11
C.\I·ON
C,\IlA'I'

DIU'AI)

$13.00
14.00
16.00
15.00

TYPE 846 VARIABLE AIR CAPACITOR

USES: The Tn.: 81G \"al'iahle .\ir Cap:lcitor
j" designed primlHily for Ui'.C us :l. trimmer
c:l.p:\cil:mcc in oscill:\tors. bridJ.."('g, :md oilier
:mdiirfrequency llnd rndiu...frequenc)" equip­
ment. At. high frcc:luencics, hCCllUSC of its low
residual impcd:mccs, it. is u8..'l.ble as :l. tuning
('upacittmcc in TC<:civer8 :tlld oscilhltorso

DESCRIPTION: " l<lel1'(1 hmss pbtcs, niekC'l
plat(>(l, arc ul'>("(1 in this (';\pl:U·itor. The stator
is mounted 011 1\ s.illgle !o\\"-IO>".~ thC'rmOI)kL..tic
('nd pl'l.lC', which :-ern'S n~ :m insu!:\ting
mounting plate :\nd :Lol. :l. bearing. Two ~hafL

styl~ arc listed, one for U:"C with :\ knob.
:lnd onc for 8<'rcwdri\Oer udjul'1tment.
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FEATURES; .. The TYl'J~ S16 \"lll"iab!e Air
Cap.wit01":; al'C i':;!l1,lll and ca::y to mOlln\.

.. Dic!l'ctril' los~cs ,11"(' extrellwl,\" lo\\".

... Ohmi(· l"c"i:':'I:Ull'C is kept lo\\" l!lwllg-h lhe
l\:'C of soldered pbtc,.:..
.. Long .slcc\"c bC:ll'ing aiel,.. "tal1i1it~·.

SPECIFICATIONS

Capacitance Range: TI,r<!(l m"o:e~ :'Ire :"'"il"hl~ tel

li~lr(l 1"'l"w,

Plate Shape: .\11 ,..odels lo'Wl' _«'mi,-i"plIl"r rotn" "lal<'~

;:;";"0: :,pl>l"'}~ir""I,·I.,· ]i,lt':tr c"l'"cit"ucc ,""ri:";",, wilh
""I:,,"'r ~I'l liul:.
Dielectric Losses: Th.· fill"r... "r nll'riJ nc (di~~il':l1i.",

r""H)r li"'l'~ ":lI>:,r;':"...e) i~ l(''''~ 111:", II.I"III'/.r r..r "II
lrlJ"~'

Support: A ~illl.:rl' ], ..... I"l!.i l"c""l"I,1a~til: en.I]}I",c
~\lI'P<Jru the enlire "&-....,,,,1,1~·.

Maximum Voltage: :.110 ,""Its I"'"k.

Drive: :\11 "10''' Il\v,I('I~ h:1\'c l·.~t('t"ktl sh"flS for kn"l.
Ilrivll nlld are ~Ullpli,'<1 wilh :\ "1"\'1": I~;':l'il'-G kll()!>. _\11
"'I''' ,,,,,,Idll h:,,-c nu~h shaftll with" 111"1 fvr sen.·w·
e1river d,';ve.

Terminals: Tinned f'llJlllt'T ~()ldf'rill~ hll:'.'l :'re IlTVvjd,'d.
Mounting: Sell :\ee<)ml>~Ulyitll:. ~h·l,·lt.

Dimensions: Sec :1M;'l""I",n~·;1l1:. sketch. l)cl,th (,Ihn,,",
5;o" :X) ill I:.;'·c" ;11 I"hie h.,]",,·.
Net Weight: "'I''' m"d(·llI aholll l'f ·JlIlfe.'~: "1\" lfl·"lcl~

"holLl :!H <)Ul'C'·S.

('''f'lu'itu"cc

T!If'" ,11IfJ i '" 'III' Mi>dl/lum {)rirr 1)"11I" (.Y) Cud" W"rrl Pri""-- ---
846-AK 11 J.Ll1f 2 I1l1f Knob %~ (;A llA L $2.35
846-AT 11 l1J.Lf 2 I.lllf Screwdriver %~ C.\Hl:\" 2.00
846-BK 20 I1l1f 2,5 I1llf Knob %~ ('_\llOll 2,50
846-BT 20 Ill1f 2,5 JLl1f Screwdriver %~ t:.\ Illl\' 2,15
846-CK 4.5 I.ll1f 3.5 ~~f Knob 1Va" C.\llKI' 2.75
846-CT 45 }J-JLf 3.5 l.lJ!f Screwdriver 1Va~ <:'\:>:'1'0 2.40

TYPE 509 STANDARD CONDENSER

USES: These enplu'itol'1i nrc fixed st:llld:lnl1i
for blmratol"v 11~('. \\'1lt'11 tlt(',· arc IIscd ill
ClllljUlIdioll ~\'i1h 1\ 'I'YP~; 722~J) or II TYPE
722-:'1 J''''l('j,..;ioll Com!ell...;CI' ill :\ pllr:tllcl sub­
slitution Incthud ()f l\l('11Slll'Cmcnl" pr('cisc
lllcaSlIl'('ment:i of ('aptll'it.uwc up to :'l,\·et':ll

minuf:lr:tds C:ln bc lIl.td(,. Fur c:q);leilol'
mlllllll':\C-tut'er:; who maintain :\ cl\padt:lllt,c
Slltlldal'di1.:ltioll I:I\)OI':I101',\',:l scI, of Tn'~: ;')09
:-;t;ltt<lard l'ulld('n"et">', ll:icd \\'ith a T\'l,t; 7W-C
C:tp;~cil;lllcc Bridge, i1i I'CI;olllmcndcd.

DESCRIPTION: E:u'h "J\'I'I-: 1309 St.:lnd.utl ('on­
dl'n...;cr' con:-;i:i(13 of two TYI'/,; 505 CapacitOl'
llllils \\'hil.:h ha,\"c been PIlI, tJ1l'Ollgh :In :nlc!i­
tiOllal :l~('in~ proccss. The final aCClll'acr :'Intl
sbLhilitr :1I'e thus illcrC:l:.:cd m'll'kcdly: The
units :u'c monnted in C:\1it aluminum C:lSC!i :lIld
ar'(' fUl'llh:hctl wilh j:lek-t.up hil1ding po...;t".
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FEATURES: .. :-itahility within ±U.l ~( is 01>­
l:tilled by (':u'dlllly COlllroll('d :1J!{·ill~.
.. An :ICCllr;l1(' \,:t1ibl1lliull. within ±O.\ ~( is
fUrllh,h('i1 II ill. c:wh lltti!.

~ I'lll~-ill termin:lls :ll-c :uT:IllI(f'd for con­
VCniClH'I' in w·ill~ lhe ('apaeiturs. :'\'\"('1':11

units call IJc I'I:H'kctl UII(' upon the other
wilhulll the ll,..C uf 1('1,11,;. TIlf'r(' is no CUJIlU':I­

tin' ('lTUl' \\ hell the C:lp:l<"itorl'l arc so ::ilackcd,
:'1) thaI 111('::,<.' ullits C:1Il he uS('(1 in parallel ill
IIllll'h til(' ":HUt' \\:1.'" lhat prl'd"ioll wwgc:; arc
adtlt·d ill nH'(·llallic:lIIII<.':I~Iln.~lncnIS.

SPECIFICATIONS
Cap;u;:itance: Trll ~ilf>l:I"" l~tl",II~·I"".

Accuracy of Adjustment: E:...h ""1""-;10" il! "'lrefulb
,,,lj""'to:u within ±O.:'!;;~o of II".. nO/llin:tl '-::'I",MI"lI\"C
,·"hl/' ""1:1':"'''.1 n" 'h" ,",til<'.
Ac;:cur;u;:y of Cal'bration: ,\ft..r ,,,,, ..II I":'tl""il"r h....
I...·" "1':0"'1. ,"b""....-I. "n,l ''''''''11...1. iu ""I....eit'"'ce is
"',·".Il....1 "s ~t\'r"ll}· ,,~ 1",••jll,·. ""d ,Ioe \'"Iue or
QI.""':<I'''('' Itt 11..... a"""u,,, "'ill,i" ±CJ.If";'. i. l'IlIN11<!
flll" ,'('t,ifi""'c ..r "",lif,r.,li.,,, .. I,i'h i. 1""..1.1'<1 ..-;,h ...,...:1.
""i l.
Stability: 0\,1''' "·""".n,,14,· l.o("ri... I. lor lim.· '" I..".t ....~
)·c:o.t) f',,("h (":\1 ....."1.... "ill m"in,,,i,, il5 r"IiI.r.tI('(1 r"l...-,
"';lloi,, 1),1' •.
Temperature Coefficient; I..•...• 11.,,,, +O.CJI"-; lioI'r
ell'\<....• ('rllli\·r.,f1c he'''N''n HI' :mel.:ill" ('tolllil!r.t'lr.
Dinipation F"c:tor: '1'1....1o..,.i1..~.i,," f".·,,,,, uf:tll ut,il~.

"'Ik'II ml':tsul'l:'tl ;It I kc: ,mtl!.; (,·"lit<r."J,·. ill~ ",,'"
0.000.',.
Frequency Characteristics: Th,' \·:.ri",;o" or ('::1.1.......•
l:t'''''' ,,,,ol dill:'il .... ,i"" (:.r.v.. "itlt frl'<.ll(".>ry il!' ~h••..-.. in
'h" I,I... ~ hrl..". TIM' ti ...• in r:,ll:..ill"....· ,II I.." ( ,\<·",·i...
is ":'11_1 h) i""·rf,U"",I.",l"ri:"",i..u in ,10" tJ;I'I I ..i ... II",.
:\1 hit<h (r""ll<.',,,·ir~ h) "·ri.·. i",l"r""""(" (::ict- 1,,1>Ie
I~·I.,,,.I nit' ,Ii~sil),"'iu" be,,,.. ri",.. ,,' jut\·fn"-l"en("i<.'$
t"..·""... of I.."...,. i" d,.. ,li,·I,"(',rir. ""d '" 1';1;" (n"qlK·n,-ie..
[,1'1':"''''' "f ",·ri.., ..... '"llil .....i.,,"' .

Tlti. N·~i~,,,,,(".' "' 1 :\1.' ,. IIi ·" ill ,I,., ",hi,· 1"·\,,..-
"lid ""ri('~ :1. II... "'1'1:11\' .... '1 tlf ,I ... frl"lll""r)' ('Jr f",,_
Illl""rics :,l",,'" IVlI!"e.

Leakage Resistance: Tht' 1.."lwl''' tt'lIi~t""t'('....hrll
ln~'",,"red '" '->tll, \,<,It,. i. 1I"1\:'"",r ,h"" 11I0.WI"....::"I""..
eX""'I'1 fo.. lh.. Tn..., .il~J·t·. r.tl'J·X. ,,"'I ....I9-Y. In II"·",,,
uni, .. tI", t\'~i'l:>I"'1' i' t<~.. t..,r III-'ll! 40.000. :"'0,000. "nd
10,000 ",.,~,h,,~· ...·.'....,1;"'01.\.
Maximum Voltage and Frequency: The hl:nilU"m
p"'"k \.....1..11:.. i~ .illO \·"h•. :at fn'll"'·",.}.... 1",1.." 'h"
limil;"" f""lm'nrit"lli lal,lIl;." ..1 1""1.,,,'. ,\, hild ...r fn..
QUl'll(,"" Ihe "llo...,.IJ!e V"h;l~" d....·rt..·,,""'~ :",.1 i~ in'·...·,.,·I)
1'"',.....r1i"",,1 '0 III(' ...'u"...· ..... 11 .•f Ilk' fft... ",,·,...~. '1'1...,..­
lilt,i,~ ''1orn''I".",1 '0 .. "·"'II('r.t'''1\:' ri...... of -Ilt" (·('1I11l::r.t<1e
f.... " !''''''''r .Ii,,-.il"" tI ... ,,( :1 "", •• fur 'M iln"ll ,.",.., :",d
1'> ",:01,. f.... t1"·l:>rt...·.
Mounting: ('".1 "Iu",i,,<ltll ""lit'. "re u"",l. nn"ll ~ixc

fo.. '1"""&1< ,j(1.1·1 _(: ••J", •• 1., "",1-:\1. ,,,,,I I"fl::" ,,"'•• for
:<11 ",I,,,\,<.
Terminals: Tt\u j,...I..t"l' 1"",li".: I...·'s "1"".....-1 J~ ..f I\D
i"d, "I'M' " .... ,,,,,"It 1 .,,, 11..· "".,'. (I",. ',·tmi",,1 >l!I

,lli;ru,,"d,..-I. ;1,,<1 tI,,· 1>,1 ""., i. ,,,,,,,1:0,,-.1 I••, "'(''''~ 'Of "
lut\ I."", 1,IIt'u"lir I,n·hi"st.
Dimensions: ::"",n '~'''''. ,1"IIIl:'h) -I:. i"dM-'>llt (,,·id.,,)
2 h inel..·• x (llt'i~'h,) I:. i",·I",., 0 ...·..·,,11. I",r.:,· •." .....
(Itll!:''') G illrh('. :( (.. i\llll) :I'. ;"o-I'n" Iw·it<hl !~ ..
indle".•,....r~lll.
Net Weight: Tn'I;'" .j.()!l.I'••(:. II, I.."lt..l~; T\','E~

5O'J. K. ·1., .;\1, I J, 1.. ,Ut"I,,, Tl ,.1 ... :oI~'·Il ..'1'. :!~. I.. ,und,,;
'l'n'/; .)CJ'J L :!J. 1,.-,,,,,,1· 'I \ ,.~, :.. ~.• X, :1' I I~'lllltl.$:

'1'1'1'1. ;;oo.\', :i7.llIlm"I,.

26.00
28.00
35.00
42.00
70.00

)('O.'\I'W

WO:"HOl>

leO:":;I;>;'

>COSSl,l;\l

>CO:o.:'I'OI'

1('0' 1I0Y
)(''''lll'(;
)("0:"1'.\'1'

)l'O:" 1l0(;

)t'OS~:\>E

(' "I. 1,lc'"",,-",-:cc1C'C""',,_
$22.00

22.00
22.00
22.00
24.00

If I / \II'" • ...~I".."("II , " . , ,,~ ..
:lOll 2,jOO kc O.065~h (LO'O H :'mall (;001
i)O() 1250 kc: O.OG5 ~h O.O~IO H :'11\:111 (lOOI
;')()(I 500 kc O.O;35~h 0.020 fl =-,mnll GOOI
.-,on 250 kc 0.0;35 ~ll O.O211 !! :-'111:111 (;001

500 12;j kc n.na::> ~h U.020 !! :-'nwll (;001

500 SO kc O.O-lO}.lh 0.02;j !! I,:lrgtl COOl
:100 10 kc O.O-lO,uh O.02f", !1 1.1tt·go 0001

I

I
500 20 kc O.O-lO,uh 0.02;) !l 1.Ilt'ge nOOI

I f"1()O 8 kc 0.0-10 ~h 0.02:) \1 I,argc COOl
I 500 .J kc O.050}.lh 0.0:10 1.1 r.:lrgc (WOl

0.05 foI-f
0.1 foI-f
0.2 foI­
0.5 foI­
1.0 foI-

S09-R
509-T
S09-U
S09-X
S09-Y

T"C'.C'_,C(_·"~llff("i'''''N' /' I: \."', F

S09-F 0.001 foI-f
S09-G 0.002 foI-f
S09-K 0.005 foI-f
S09-l 0.01 foI-f
S09-M 0.02 foI-f

(/.../1) ('hll",,~ ill t:lll" .. i':lIt1"e ,,' " {u"rd,,,, III f""lu(ol"'Y, ThNI'- Chll"l.,~·B:lTt' T1,r.. rTt'd {II (h.. \·,,1""8 ,h.. '·:'I/:tl'i\o>... "'flul<!
1m\'(' if thct\' wet\' nO intl'rfufi:ll po;llaril'l1i"" ""tlno ~ri(';j illduCI'lllCt. J:iinc:c lht c:ll>:,rilou "re :tdju~t"d 10 ,heir uOloill"l
\'ah""':l1 1 kc, Iltt I-ke \·"Ille~ on lIte "luI ~hotlld he "KX1 :IS :' I:m.i~ tlf reftr(',,«, in esliul.1linj,! Ihe fl'('<lllcne)' <,rr(lt.

(Night) Ui""il':llioll ["eIOt"~" (""elion of rl'l'ftlleut)·.
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CAPACITORS

•

•

~ -"-o-?t' •

TYPE 505 CAPACITOR

USES: Tht' Tn·t: 50;} (':IJ>:l<:itun; :ire con­
\'('lli('lIt ami aC('llralC phl}.::-in tluit .... which ('an

1)(' u:-('fl :IS :oct·omlar.,' laboratllry sl'lIIdard.s
alld ('in"uil e!cml'llt" ill all tyP(''': Ilf c·qui!uncnt.
.\u :I,.•..:urt Inent of \":lriou,.: "iz{",;, i:" indispcll:':.lblc
1v ;Illy commuuic:\IiOlis I:lbOr:llOl'y.

DESCRIPTION: '1'111' c:lp:ll'iIOl" \lllit cOll"i."'ls of
:t mit':! :llld foil pill'. whidl is lipid bY:I heavy
111t'lal dunp. This damp j" llul ('Olllll'{'lNI to
C'itllPr ('ap:ltitol' ICI:millal bul j,.; Icft f1oatillg.
.\fwI' :lj.,dnJ!. the capaeilOl" (lllit is pl:H:cd ill
the lo\\'-lu"" phcnolit· C;l"e, l"urrolllldcd by
...mt':t g<·l alld gruund cork, Hlld thell covered
II llil paper :tlld scaled with W:O:.

FEATURES: .. The TYI'~: 505 (':lp:lcitor" :He
small, :It'cur:llc, :tlld (·oll\'cniClIl. to u:;c. Bol.h
:'tl'CW and plug-typc tCL'lnin:tls :11"(' flll'llishcd,

\nlh thc pilip: ll'nnill:tl:" diITl'rClll Iwits call
he ~t:H:k('d in jlaralld \\ilholll clIlllul:lti\"C
cOllllcrl ion crrOl~.

.. Indi:1 mica with excellcnt clet'll'ical ch:1I";1(>
t('ri:,tic~ is used. ami etch pic('(' i" in,.;peded for
ml.."("hallil·:ll d{'fl'els and impcrfl.."("liull"; whit·h
mi~hl C:lII;SC large dic!et"tric !O,.:sc:s.

.. The 1ll011Htillg method \l"lxl 1"t"<!IlCCS the
tcm]>('l':Hllre ('ocfFi('i('llt of t'apaci1:l11CC to :i

low \'alilc alit! makes Ihe di",...;ip:ltioll fador
inde]><'lldclIt of lmmidit.\· .
.. ).Ioislure i:" elimil1:l1cd by hC:ltillg c:ith unit
hcrol'c scaling..\n}" lllui"lllI'(' that lIlay ('olle<·t
arlOl' the I':lp:u:itor is ill 11:"1' rOt, some time is
:lb:,orbed hy :,ilic-II g('1 in thl' (':i:'(' .

.. Low-Io,.;s (\'cHow) phcllulit, (':I:O:Cs :11"1..' used
to illsure low di:""ipation r:tctor :lIld low leak­
age conductance.

SPECIFICATIONS

Cap<lC,tiilnce: T"('IH' ~,~." "ll'" 1'.1....1 in dl(' l,.nrc 1,,1.1t".
Accuriilc)" of Adjustment: .\11 "llil~ ""' :.JjIl51<"d wilhin
I' < nr lU~lIf. ,,-hidlr\(·r i~ Ill(' 1:I~"r.

Temperature Coefficient: Tlk" lellllk"fflIU", f"'Ot'ffil'ient
"f r.11.;((';I:ln.... ;~ I...... IIt:II' +ll.lll~( IK.'r d('~n'f' ("t'lIli­
J:tt"lt' 1~·I"·('(''' 10" :lud ,)(1" C'("lItill:""I.,.
D.ssipation Factor: Tit,· ,Iiqil'''ti,,,, ("..I"r "f :lllllllit~.
'-"''<'1)1 Ihe th""" srll:lIl'~'1 ~iu", lll",,,ml"("<l:l1 1 kr _lIld:l1
:!.j" ("('util/:r:ul.,. i~ 1,.", tl"", OJ""';'_ 1\.(oO·;llI;o(· ur the in-
"I"(·:,.i,,1::. ..-IT..... ' "f rEid 1ri,' l,,~....·_. j" I h.· l,hl'n"li<- (":I:!e "n
thl' di""il,:"i"n (:II'lor :"1 the e;!l""'il;l""(' ,I('("r('''~(':!. lhe
,I;~.il>:tli"n f:t'·llOr. :01 I k(" """ :!;)" ("('mil/:I":ul,., (If Ihe
"1",','.:.. .jU.;-.\. :>t~-,.H, ,,"d ,-"~"'E IS 11' .... Ihnn O.tIUIO,
tJ_OOO~. "lid U.OlJUlj, I"c.'IO('('li\',·I,'-' .\ .... h:Htl:e ..{ :lhOUl

+.jC.. t>f ,14 ,-:,1,,<: Ot't'I1N in the di»II'''II'''' {:t.<'lOr fur :I

k,nl",mlUre ri* ,.f 1" t"I'IltiJ1,mlk'.

Frequency Characteristics: The ",rr I;\·e lennllt:ol
(""1>"dl:uu"(" i..- c~llIi;llly nm..-I;lnl ",'C"r" ide fn."'ll~rn:)·

mill«'••\1 Itlw {('('(IUI'nM" d.cl'(' il> "" trt~I'I'::".I· in '""1);lCi­
1.:.111'<' Uee:t.lu.c (If inll'rf,u'i,,1 ,,,,j,,rinli,,,, (did.... ln'"
nk:!o'1,t;On) in Ihe mica. ;\1 hiJ,:h fr«l"cw;('s t!K'n' is :abo
,au im'I'I':&olC 1.e<::<lIliC of ",,,,i<lllni imhu-t:tllrt" ill Ihe II":td
,,,,,I ter"litl:llli, ,,"muntin~ <lI1 th,' :l,,'r:o~.... 1<1 O.~l'h

{or Ihe Nlp:u:iwu ItIOtlnt.od in Ihe ~""lll t;: "nd 0.0:-.51110
fflr (al/.'\("itt>l"iJ n\OllnlOO ;" Ihe 1:.~1" ":0",'8, TI\{" l~""(""ln~

... h:IIII;1' in I"ltl,l'l('it:UI('(" "jth fn'(I(lNI(') fur rcl'l't';wlll:.ti\"(~

8it(,~ "f T,·I'I:.'>05 (;nl':ocit"l"iJ is 11100"11 ; II lite nrC01llI>:lIt)·­
ilLl: plot,
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CAPACITORS

(/.~/I) (,11:1"1(<: ill ("'IHIf';lallre,,~'I fllll{'li"" ttf frC'lucrn·y. Thc,c ~h"nJ.(<,< arC f(·(,'rred to th(' v;lIIlC-' which the C:lp:W;lOfR
"'''111,1 I,:tn: if therl' \0,'('1"1' ll"i,hcr illwrf,,(·i,,1 pol;,ri~"l ivu "'... ~Crlc< iu...hU"\:ltll·". fo:i" ..." the \·.~11:,('il0,"":lre :ulj"~l('11 I" I heir
""lnim,1 ""luCl! at I k,.. Ih... I_kl' ""lue 011 th" pint ,ho"l([ be u~cd"~,, I",.;. or ,"e{"TCtlCC in C~lim:Hi"J.( ('C'IUCIl")' C"l'urs.

(Ri(JhI) ])i....il",tioll faH<lr ".:l. ("""1;,,1) of fr~lllClU"Y.

Terminals: ~"rl'w Icrl1lin"l~ ~1':\<"NI 3, ilwh "llIIn. Two
Tn": 27·1_1' l'hu::s "t(' sUJlplicd with ..."d, c:'1""'il"r~" that
i, "'"'' Ill' ,.nll'l'tI('{11U 1I plug-Icrlllill:tl ,n"II,·1.
Mounting: l.o\l'-l~ (.'"cllu"·) 1.IIO""lio (':>~~.

Dimensions: ScC" ~k'·lch. O\'t·r-'ll1l,,~igh1. lh in,'hl's for
1:11'].11' (,,'-'it'. I i"oh ror s,n"l1l.'''~c, ,-,x,'II1 .•i,,· olf I,!IU:S.

Net Weight: ,I UU""'~'

Maximum Voltage and Frequency: The ",,,xim"'"
J:H;'"k ""llall... \\"Iti"h Ih",.al"",iturg will ~"f"h' wilhlit"nd;<
.'illl) ""lis f"r ,,11 IJlll the IWO ~ln"llN!1 U1lil~, "hid, will
wilhsta.,,1 iflU \"'Jh~ J\(·:<k. Thl'~c nllings h"ld III' to thc
li'IL;li,,!! fr<"."i'll'"ics l:thul.1tcd hel/lw. ..\1 hil.:h('r frl'­
q1l{',H';('~ 11,(· "1I"II",,bl~ v"hag'~ tle("Tc"~es and is in\'l'r«('b'
1""I""I;"""l to JlI.: s,g,,,n' t<.><.>' "r tit... rn'qlll'I1C)', Thew
limilH "orrl'~IJI'"d 10" wml~"r'UlJr~ ri"'..· "i 1110 (·(·ttllt::rade
f"r (I 11""'''' ,li",,;»:,t;"11 "f 1 walt (M Ihll ~11l:,1l e('~e ,,,,d
2.5 WallS fur d,(' Illr~1' ,"U!C.

~OOtl kr.
WOO kc
1000 k,·

1'>()0 kc
400 kc
IIj1) kr.

1'>0 kc
4U kc
4U k,'
2U kr.
HIke

·1 kc

50.')·'\
OO;j-1I
,:;u:,~E

SU5-F
I)U:,·(:
,,0:,-1(
5U5~1.

5U,j';\!
':;O"-,-It
.'in,;-,!,
51i!)-lJ
W.-X

Th", ,·h,UlU(' in dissipatiun r""lor ",i'h fr<'<"lllclle," i" also
~I",wn in uti" ..,f lhe 'L<'C("",,,,nyi"l( "luIs. At lo\\' fTC_
'11l1""';('~ t!Wrl' is aU iller",,";, in dis_.jl'''l i'm [,,,,,or 1>('(':lIls<,
"f inIHf"l"i:1I]!,!1:Iriy.ali"" in ,I,,· ",k". :\ t foil,), rr("llll'lwi,,~

th..,ro is ,,1*, all i",·r,·,'\",· r"ll~NI h.,· ,",r;(>~ r~·~i~l"n .. c ill tho
1""d" "1l,lll'rn,i""ls. Th;~ rc~i~I"''''C ,·"rit·s will, IIll' ~'lll"ro
no,,1 'If th(' frcqucllQ' fnr rrC'l"CIWi"s "h,)\"(' IOU k" "nd
h'l~ :11 I ;'II,. :11' :"'or(l!!C ""I"e of {J.n:j ,,1,," fOJr ,·:,p,,,,ill>rs
rn'"I1II~'d ill lh" s,n"ll ,·,,~c~ "II<I U.CR> ..I"" f"r '·:'I,,,";t,,rs
"'''II''lhl ;11 111(· bn::(' ,',,&~.

Leakage Resistance: The l(·"k,,~{' rl'sisl:l!l(·c. wlwn
"'I'''~\lrcd lit 600 w,lts. is ~rc'l1/'r lh:m lQ1J.OUO lIt~'Il"h",~,

C"nCI'l for Ibe Tn'"'' ,;0.';-1- ""d :;0.;•.'\. I" 11,('",-· u"its,
tho .....S;SUlrtl·C is ~rf''''''r th",,:;O,ooo :",d :W.OOlIlll('~ohms,

rC~l'ccli\'{·b·.

'I'Y1K. Cu l'".it,wcc (:(1(11' 11'"td Prier

505-A 100 }1flf ("OSI)]o;X.\1.1." $ 5.00
505-5 200 Illlf (·OXln':XHE1.1, 5.00
505-E 500 flflf (;OXIH::\,(;O.\'I" 5.50
505-F 0.001 ~f co:\' J) ~::-; I) 1t,'I M 5.50
505-G 0.002 flf (;OSDKSEYHJ.: 5.50
505-K 0.005 }If CO:\,I)[cSF.\CT 6.50
505-l 0.01 ~f t'O~Dl':XG1HI, 6.50
505-M 0.02 ~f ('O~ I)EX 111';.\ I) 8.50

*505-R 0.05 ~f (;ON 1)10::\'(',\ 1,'\1 10.00
*505-T 0.1 ~f <':0.'1 llE:,\('1l0W 14.00
*50S-U 0.2 ~f (CON [)Jo;SWII'E 20.00
*S05-X 0.5 ~f (;0:\'1)1-::'\\\'11:1' 32.00

''\[o'''''~,1 in I~r~~ e~""'.
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CAPACITORS

TYPE 219 DECADE CONDENSER
USES: Thl' TnI': 211) Decade Cont!ellset's lind
\l.-;CS in cn~l".v lauorat,Ol'y liS tUlled circuit.
clements, bridge imp(~d:\lleCS, filler clemollts,
01' as compunents uf any circuit. where a widc­
I":\lIgo vnriablc ctlpadlor is IIcee,.;:-;ary.

DESCRIPTION: The TYI'E 2H) Decade Con­
dCll':'CI'S an' :I:,scmhlics or three TYI'~; 380
Dccadc-( 'ap:lcitor Cnit;; 1ll001llted in a
shif'ldcd cabinet. Each decade has ckycll
po,.:ition,.:, 0 to 10 indllsivc, so tl1;\1. t.he doc­
ades O\'CI'!ap. :\ p(J,.:i;jn~ dl1(CIlL mechanism
allull'::> the switch to be set :lccuratcly.

FEATURES: ...\ wide range of direct-reading
t:apacit:lllce vulues i:; cun~l'cd by the Tn'E 219
Decade COlldense1":' .
.. .\ccur:wy is ,;uf!lc'lent. for n1O,,;L l:thoratury
work. although the hoxes have noL beon dc­
f:'igl1('d :IS st:HHbnl~.
.. The zen) cap:IC.:it:tnce ha~ been kept lit ll.
minimum and its value is m:ll>ked on each
uox for n~ad\' reference.
.. Dissipatioil f:lclor has been held low by
employing mica-dielectric capacitor:; 011 alt
decades excepL the O,I-microf:\l':Id dm:adc of
the TypJo: 210-:VI.
.. )onCit dkleelJ'ic is used throughout the
TYI'E 21!J-K, which can thcl'cfOl"c he llsed
whcre the comparativel,\' hi~h los,,;c,,; of papl'l'
capaeiion; canllOt. be toleratl'd"

SPECIFICATIONS

Accuracy: .All Unil$ :ore ,w"ur"te HI. tl,e uc,·,,(11! \l'rn,i,,"l.i
witltiu ± I%,I.',~C",Pl thl! 11.1_l1,i"n,fnmd IIccaue u[ th.., "1"1'1'.:
~ \ \)_1\1 Wllich i~ ,,"il hin ±~%,To obl"in t 1"',"~'IH""urilries:lt
the hox leTl"i""ls, aC~'()\lllt Ill\l.il 1)C lllken of the ~fferti,·l.'

XI!TO ClLpacilarwe of Ih" 1,0>1, ".lli,'h is rnaclQ up of till.' Inl,·
zero e'II):wit:lILcc a"d the 1I11l111ill e:lp:...it:oU<·c 1x:twc..,n
uuits. The ,""hieS fUT the uifTcr{'llt hoxl.'~ follow:

Pritc

Dissipation Factor: TI,c di"~ip:l1i'JIl f,,,"tur fur thc ill­
di"ill""l dec:,de.i is $:i,'~n ill the ~lIcdfi~"ri""3 ["T rho
TYl'E ;jI;iO D('c"u(o-C:lp,,~itor t:llit~, For the rhl'('c lQwc~~

Sll'lJ~ .;If lite tho\ls:\udth~-lni"Tflf"Tll{1dccmlcs, thc I"bu­
lated v"l",.~ will bc ~'X(":l'd(,,1 hec:IIl'i<! of los,;cs ill (he
z,'tO c:lpll"it:lllUC.
Maximum Vo1ta!le and Frequency: 'I'hl'se ,""lues fOT
tllC difTcrl!"" .-Jec"dc~ "rQ ).tiVOli ill the "I',wific:.tioll.i fOT
tht' Tn'!; ~su DL'<.·u,lc-C"lm"itc,r lillit~" Thc lim;tillJ.(
"uhll's f'/r the uiffer,,"l 'I'l'l'!; ~l\l Decaue CUll(lel'~"TlI"rc
1.'1lIl;T"'"cd fin lh~ 1"~lrtILotioll l'I"le fOTeu/'h hox.
Frequency Characteristics: Thc "",rj"liull ur c"]1:,,'i­
lill\{'C aud di'll!ipation f,,('u)T wilh [requeuey is simil"T 10
th:,~ .howl> on I''').te 55 fur T}·".; 380 I),.""dn-C",,:witor
L:nils, lll\lclified by the :Jtlditi'''lill rl'~idu:,1 i",p"d:IlO<'{'S
shown in lhu :lC«!lI1panylulI: /!kl.'\('h. Dcl"ili!d dl'~('ri,,­

tiOlill of ttw~o [rl"l"ell")" "h"r:ll·led.ti"s :lrl' ).ti'·1'1l ill 1100
Gc"cml /(fIlliQ E;Tj'Cri"'clll~r, \"01, X\ II, Xo. b, O"I"ber,
I!H2.
Terminals: St,lHl!:lr<! j:l<·k-tn" himliul{ POlI1S with u
"{_inch sJ,,,,,ing are U~l:'u. 'I'llc ."hil,lll ill e,mlJ~UleJ to the
"<.:" terUli,wl.
Mounting: Tllc UCCiLtl{,~ 'Ire :,~~ernhll'u Oil :'11 aluminum
]lilll~1 tllltlmolllllt'd in:L ~hi,'ldcd w"I"IlL <:"l,in~l.

Dimensions: Tl'l·~:!< 21!).K uull 219-1\1, (1~lll>th) J3:l-:i" x
(widlh).j)1 x (hl'i"ht) 5}i i,,,,h..,s.
Net Weight: TYl'l: 2\0-J\, IO~:i" \lOulJd~: 'l'Ht; ~I\)-~I,

S% poundso

T!lI~ SSO
,\"a. a/ Oinl., J)"C<.j(I~~ {'_I'd

;j,; I';;f
;~i) I'l'f

thc InSlruction I'I:\Ie on

Cawwilatlcc

2l~I-K

:Wl-:\\

RI'",-iduill illlJlCd:llleell iu the Tn°l: :!HI Dccauc
Conucllscr,

Thl'~e ,":dues ate ('lIl(rll\"(O(1 '>11
C""I')' hox,

219-K
219-M

1.110 fl.f in 0.001 fl.f steps
1.110 fl.f in 0.001 IJ-f steps

10', TvI, X
I., .:\1, N

\..'H08S

HHll':ll

$135.00
70.00
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CAPACITORS

TYPE 380 DECADE-CAPACITOR UNIT

'1'\'1'1: 3:-.().;\1.

USES: The TYl'I~ :~80 Dccadc-C'ap,l('itor Lnits
,we cx!n'IlH~ly USdlll :lS clements ill lltllct!
cir'C\lit ...;, \I':\\'e 1111('r~, :llld other cX]lI'rinwl1tal
or pt'I'Il1:l11cnL c([UipmClll wl1{'l"(';1 ratlll'r large
\'al'iablc capacitance L-; t!",.:in·d. ThC'y :He al,;o
USC'flll in u:-:cill:ll01'>3, :ll1:llyzt'I',\ amplifier:"
ami similar apJ):l1':l1\l":, l':']ll'dally dul'inp; the
prclirnin:lry dc,.:igll lwriud \\'h(,11 cap:lcit:lJ\cc
values :Ire to be determined by experiment..

Trl": :ht).F.

DESCRIPTION: E:lch tll'I':lth· is:m :l:-l.<;('lllhh· of
tUlll' illdi\'idu;ll mit'a or p:qwj' (::lpa(·iIOl's..\
"clcelol' switch j,.: :ll'l':lll~cd III makE' parallel
eUlllhil1:ltiOtl>i ofllll' lIllit,: :<C) lhat :lIW Olll' of
tell \':duc,; mil\' 1)(' llbl:lincd. .

The S\\"ildl' is of rij..::id \'on"ll'udiol1 :lllli
carrie:':l c!l-It'llt rncch:lllislJl for po,.:ili\'(' Jut':I­
lion of till' ,;witc'h pu,.:itioll:'. ,\ phel1olic' :,h:tll
is \\,.:cd ami {'onlad i,; made In' lIWall:, of
(;:1111'; IU':trillJ! 011 Jlho,.:phor~hl'()l11.~ :,pl'ing:,.:, .\
bl':l":": :>haf1 bll,.:hill~ is moh!l-d ill. This :,witc'h
10g:c't!lN wil Ii di:ll platt' alit! knob i:, a\':dl;lbl('
scpanll{\I,\' a,.; the TVPl-: :i80-P3, (~el' pl'kl' ILsl,)

,\11 sL:lllllard unit,. are fUl'lli:,lwd compll't!'
with kll\lh, phtll0-I'If'hcd dial phil', ant! 1o'tups,
FEATURES: .. Siabilil\' of I,h!' TYl'~: :)80 I)Pl'·

adc-(':lpatilor l'nit;; 'is o!Jt:lincd by c'areful
sc!(:clioll and :"ll!:eing: uf the compOl\('nt
c:lllacilurs,
.. :\Ioldcd mica cal':tdtors :Ire Il:wd 011 IIII'
smallCI' decades while the TYl'E :.iSO-I-' 1'1ll·
ploys TYl'~: 50:i (':\p:1('ilor,.:,
.. 'l'Ilorough imprcl!:Il:ltiUlI dUl'illg winditll!,
with multl'l1 cC'l'c,.:in, is j4i\'t'l1 111(' p:lJWl'
c:lpa(;itor,.: used in lhl' Tn'!': ;'180-1.. ,\ nOll­

inductive' Iype of windillf.\' i,.: u,",,,d, wit h lht'
foil J)1'Ojc'('ling at cach ('lid 01 thC' 1'011. tbtl'"
avoiding Ill(' l:tr~c int'n'ast',; ill di,.:::ipalion
[:1('101' :lml (':tP:IC'it:IIH'(' Ih:"l\. OC'('\II' :11 hi;,dl
fl'cqllellcic,. \\'hel1 only ihc Olle end of cac·11
foil is COllm·dcd.

(I.r!l) Rt'"r \'1('''' or Tn'l: :.Il'>j).;\1.
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CAPACITORS

SPECIFICATIONS

ACCllracy: ,\11 unil"':lre wilhiu ::t:lr~ .. I..·" m""",Ul\'(lllt
1 ke e):'''I'1 ,hr Tn'l: :IsO.. I.. whirh I" ".....ur:He "-ilhi,,
::t:2r~. '1'1... ""II" "r" ..""'·1.:('1.1 with 'he ~.. ilclt 1ll~h.:",I~rn

hi~h. ck..,tricalh •;llld tlte ~"VIU"II'" le:tu :U1d Cll5C l::l'<Junded.

Dielectric: Th... TTM; 3-.0-... i.~ m"d(' UII or Tn·l;. .:;0.",

C:'l'aciIO", l\'hi"h h,,,·.· Ill;,.,' :0" Ihe I.li.·l.....trie. 'rite Tn'l.
;~~I. u"('~ ,,·.....iu-unpr<'ll:""lro 1;"en_I~"I~r .....'I"'...il,'r
urnl' ,,·hilt· III<' T"f'T. :~::-O-).I :till! ",-,,1'1. 3~:-; u.e ulic:a
e:lI13\"i,onllnuhk...1 in ,.hclI.xir e:tSel!.

Dinipiltion Factor: TIw:o di",.iJ""j"'1 f:"'I"r or tlK' differ_
ent UIllt... ,,1,1'" llle""" .......1 '" I L.. :lI,1! :!.:>" (.'eluigr:,,"·.
...ill be IH:5 Ih"" 11..• ""hl('~ in the (,~h,"-inl: t:ll,ll'....itlo
tile c"""I"i'>I1 uf tl,,· ,1m...• I"''''~I ft('ltinjt.ll or Ih.· Tn'.;
3))0-:\". II,,",. h.....:lll"o(' "r 'It(' 1'_'1 ill II,,· ~"ill:h :lud
nlnuutilll:. tho! I"!>,,IM.·.I I!is.i\>:ltlu" fat ...r lit,,)" l)C ex­
tc\'tkd h~ a ~li~ht :"HVll"t.

1'111'"

;j..,o-F
:{NJ..1.
::l~0-:\1

3"'()-:\"

O,'Ui,-K,/ifm f'"do,

O.IIIMI.'.
IUlIO
O.t~llU

0.01125

O'·er.. ,,11 di1U"I1~i"/l.'l <lr Tn'.:>J ;I~U-t" -;\1. all'/ -:-;
l>t'c"de·CII.Il",,;·itor L'"i,s: "11l1l·n-ion t\ il :r'lf i,...\I.,••
While Tn'1; ;I~.. F 11M>" II,,· ~:""e ,."il ..10 11Ie..l"Uli"m.
elll'f'f'ilunr " .... lllOl'ut ....i 011 IX.I], ~;d.·. "f llot, J"';ldl
lind 110" 1'''11,,1 "p"-''C retl"irt...1 i. 4~4 :0: ·1;1 iud,,,•.

to Ihf' "''I'''''''' r' .. ,' ,.r d1f' ( ... ·.I"<"ll<'~·. Th.·,,· li'llil,. '·Hr ... ·~ ..
IJOlIlll"" 1""'JJoI·r"IUrt.· r'''· o( ·It'" {'..,,,li~'1 ..11' (.,r" lJoII\'er
di~iJ>"lion fir 2.:) W:LII" f.., II", Tv 1'1; a~II.F :lIld a.a "'atl"
ror tht: "tl,er IIlIil~.

Termfn~ls:1·~lI:;I>k>.nthl'JoP:r-ln"ubl .....II.....d':trt' 1>"" idw.
MOllnting: :\h..hinc sr...."·,, rur "tt:u;hin~ Ihe (I~,dc

t •• :t 11:1",,1 :"... ~ulJl"ictl.

DImensions: TTI'I: ~F. 11>:1,...1'1....(1'. -Is: 11: II: inf'hH:
hel",," IXlIIt'"!, 4 iut'l",,*- TVl'I:..$ 3.-.0.1., ~;'I, :llKl ;!''O.. :-;,
....... :..·... ·1"1'..".' iut:: ,LClC,lt.
Net Weight: TVl'I. ;$:-O-I'.:t I..,"nd~, IZ "'111\"('''. TT"u
3~1, "wi :!..."O-).l. Il~ l>ouutLi; TTn: 3<)Q.:\", 11"'llnd.
6 OUlleel.

Freqllency Characteristics: 1'1,\· >"Ilrbl;"u "I ",..pnd­
1:11'\" ""t! .Ii,-,;il"u",,, r,...I"r "ilh r""I'''''''·.'- i, ~"O\nl in
Ih(' M'rollll):l"~'i,,~ 1,1",,.. TI", ri'!l' ill ""I~,.·lt""N' 11.1 1\,,,'
[n.".",·"rWl i" ..~",,,,...I hy iIlU·r("d,,1 l".bri~~.tivl1 in the
di.·ll'l'Iri ...., Ih"l :ll hilth r l'l<" ...'". h}' N'ri{'"~ i"d, ...l:tuec.
TIl(" c1i~"iJ"'1 iu" [,...\.".11.1 , ri"", "I I.",· (...... I'l<·n..i...~ 1>Pl~.\l~

\lr illkrf'll'illl 1..~l:tri~"livll "ulI :II hit::h fR'(I".·".·i.·- he­
C"I1~ IJf >K"ri\·• ....,~i"I~,,"oc i" Ih,· ,.,,,ds. \';lll1e, ("r lhe
rC";"ht,,1 Ilar:I"l\::I~ :are I':i"·,, ill 11lf'\ (;( .."....1 RaJiu
}-;.rpuimc"kr. '''01. ;..:nl, :\"0.... O<:I... I>,·r. W-I:!.

Mallimllm Voltage and Frequency: TIlt' 'nllxiumm
tlI'"L .-..lla,....., "'hiclt the ""iu will ",r..-l)· .... lh,.I""d i& aoo
"vh~, ...oi,h II:e ('l,....."Ii('" of II ..· Ty": :s.-.o-F ,,·hi..h will
"ilh.I:U1d .'il.1O ... ,It,.. Th,,,,,, ...-.It,,~ h"M 1'1' to II", limit­
i,,1t fr('(lu"n..i,,~ t"I":I"t",II..-·I,,w..\1 11;~I"'r r"",,'''',,{'"i<'ll II,e
311v".atJe n>.lI"XC d~~:lst''' "lid ill iU'·(,nK'i)· pr"p"ni"u"l

;;"'1-1
:NI·L
;i"O-;\1
3-..0-:-;

.:> L.·

"0
Hili 1.:..

101111 L,

T/I~ Cll/ltl(il""a C(Hi~ Wo,d Price

380-F 1.0 jJ.finO.l jJ.f steps .... ....... .\CliTt: $80.00
380-l 1.0 jJ.f in 0,1 ILf steps .. " ... \D.\GE 15.00
380~M 0.1 ILf in 0.01 jJ.f steps ... \ [)DEn 22,00
380-N 0,01 jJ.f in 0.001 ILf steps ... .......... .\DDI.E 15,00

380-P3 Switch Only .........••.....•....... SWITCIJFOIlIJ 8.25

(I.r/I) ('lm'lI.,"Il in r:lII:l";':lIlf'C ,,~ ",,,\:iI1l1l'" ~etli,,:: (I( e"ch de"",lc fls :I fllll"~;v" of (r('<,uN''')·. Th.. c:tJI'lI'it""r<' ,·un·.·s
lin:: rer....r"d to the ""h,e tl.e t"I'!kil"r ",,,,,lei I,,,.·.. if lhere .......... no '1I1\","',·i,,1 I",briz",i.m ,,,,I! "V "erit'>i illtlu"t"".-e.
~i,,('C the e:t .."ei'....rs "r.., ".Ijn-ted tv Ilwir r:u('I1 "ecura..y :1\ I 1.:". tb..• I k...""llIe 0" lhl' 111<lh ,1"",101 he 11,,<:,1 "." I. h:l-'i.i

Hf refCTcur<' III hli,m"illtl the ('CtIU"'W)· ('<Tor.

ffN!}hI) Di""ip"li.." ("f'tor"~ :l (nllt'ti.m of (rNlu"nc)·.
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INDUCTORS

TYPE 940 DECADE-INDUCTOR UNIT

USES: Tilt: Tn'E 0·10 Ucc'utlc-lndIlNor
t·nit ... an' ('OIIW'nil-nL df'llll'llts for Ul:i(' in
WIl\,(' filll'IOS and llllll'd t'irl'uits throughout
Ihe audio :ulCl low r:Hlio-frc(juC:IH'y range. As
('OlllpOIl('nts in osl·iIIalors, analyzers, ~ultl

t<imilar ('<!uipm{'nt, they me e....pc(·ially m:C'ful
dllril\~ the pre'limin:I.I''y dl'Sij.\"1l lX'riod w111'11
til{' :\hility to \':1l'Y ('ir('uiL ch'lllcnl$ ovor rl'b­
ti\'!'ly widl: rtlllgcs i1l n('('c~"'ary to c1C'lcrmine
optimum opcmtillg valli!':'. As modC'ralely
])l'c{'isc :-ol'l.ndards of indu('l:ul/::c they have
iltOl'aJ!;<' fa('!or Q vahU'!) which me IlllW!l larger
thnn ('1m b(' obtained wit II :lir-tored coils.

DESCRIPTION: Each unit is an :1."scmbly of
fOUf toroids wound on molylx!(,llum-perm­
alloy dlL"t ('orc.''', All fom ("oils (re1:ltivc "ulnes
I, 2, 2, 5) arc connc('I<'d in scril'!O', l\nd lhe
l'lwit<'h, n modified THE 920, I'\hort-cirCllit.s

comhinatiolll'\ of lhe eoiL..: to ~ivc the C'11'\'C'!\
:-;ut('(~"i\'e \'alue:< fmm 0 to 10. The switl'h
blades arc pho:-phor hl'OllzC with I'\ilvcr ove-r­
1:ly to uocH:asc both eOlltad. nnd volullle
r('Si:<t~llU'e.

FEATURES: .. High \'nlue" of :<lm-ap:(' fador Q
nrc obt;tined in all Ilwdc'ls, with maximulll
v:ll\1cS O\'(~l' 200.
.. Toroidal corl:il ruction pra<:! it·all.... climin:ll t::<
/lily t'xt{'rnal maguNic lii'ld, :\llli lIlakc~..: it
po~ihlc to :;1;ICk the ('oils do:«,I)' withol1t
ll'Ullblc from mutllal indll(·I:Uli't':<. 'j'lle toroid:<
an:: ne:l.l'1y a.....l:ltic· Lo ('xtcnllll maj.!;lwlit· fields .
.. EIN:l.rrn.t:tl,ic shicldinp: and met·hallic'al pro­
tel'l iOIl me furnished I)\' the :liumilllll11 fnunc
and COV('l'S. -

.. :.'\JOil'\lurc i» k('pt from Ih(' windinJ;1'\ by W;lX
impl·cgn:ttion.

SPECIFICATIONS

(;Il~"" of a1l0UI 61, will l.rodlll.'e o.s':'~ inrl't':t!k' in
indu<:lnllrc: 251, RI\'clI 1'1 inal·:\til': nll<ml ~5 11 ~i\'es

" Il"'Xirnlllll i"l'f('ltlle of :1' b while still l"r!:f'r ellrrollUi

l",fllrlvr Tvroid I J,llllll) 11()
____ !.!!!....O.l'. illrT('llIft. ~_nll~

!HO·.\ 1 mh 1,;.1 -.,,.-
!Ho-.\ ~ IIlh In.•

. ,.,.-
9~0-.\ ;, Illh G•• :1.0

9,10·11 lU ",h ·I.S 2.:J
910-11 ;!U mit ;H I.i
!HU·/1 iii) mit 2.1 1.0

9,10-(' WO ",h 1.1) 1 0-').'-
\)40-(' :1UIl ",It l.ll; u..;:!
!HO·(' ....Utl ",h O,Gl'i O.:lO

940-1> I h OAb O.:?:I
:1-10-1) 21t 0.3'1 1/.1;
O-IO_U bh O.:?I O,Ill

of 1.20 nl"I"'rc tur..". Th,' r"rr""p'mdill" r-I1I-11 curn'nt
"1111,,'.1, for e"d, "rllll: ,oroill" an,li"h"lllf'lv"'. h,~,,'hl'r

willi Iho: r·m-" rllr,,',,! ""lUll" 1, t:"rr~'>lIl<lIIdillS: 1(1:1 ~"ro

hl.'nt diltSil,:ttiou or I"'" ",,,u"l)Cr l.mlld.
-----;--::::::-;----,--

Aeeuraey: E"ch u"it is "lIllI'lC,I~, t1l111 its illtlucl:",ee
lit ICW (rl'qucncy amI inirial Ill'r""'"hilit)' "'ill 1M! the
IIIllnilll,1 \';oIue! within tht! ;lI:~'ur:lI:y I"l,'r,'ure Kivell ill ,he
full"",ill~ l"hlc:

I rllhlt'tlUlre I I I IlX'r "11'11 ~ ..!Q.!n!!... 100 mil 1 h
'\t:rllr:lI:)' I ±:!'c, ±I', :t:O,e.% ±O.;!,j~

Freq ueney Charaderi5tie5: The ('(luh'"ll'lll jlltlIJr\:lIlCC
"r Ih~',"" 1l1lit" ill Icr",~ of 11>(l I"""in"l illdU..I"nce J. ill
~ivl'll by tl.e r...ll(>wil1J; ClIU:ition:

L (etlui\'"ll'nt) .. _L.",. ,1-..,·.......
'1)'llk,,1 ,·"lul'll ror Ihe dilltrih"tt:d t:npncil:mrc C, of tho
'1"'1": :I·\O-A Det"de-Indllt:lor elljt lIre! "" frollow":

(J;f;l'i);t:'~'~ill til'd to II} 1~[l:'f~llql.!.I~'I.E..110
1,,-," Tl'r",ill:l1 0060

1
:;0 50,",0 ·Ie. 40 3; 35 35

C'. u.l'f); ('IHI'--!!ill IlJ'mtinl: ~5i·H; ;~1:15150 1O,;J5~:J:!,30125
For the 'I'nKII !).l().B. ·C. "lid _D Ihl' :l1",,"e Hlhll"S

Hh"uld Ill:! mUllil'lie,J hy the rl,rwtfl 1.1. 1.:1';, ,,"11 1.6
K'flll"ct h·l'ly.
Current Characteristies and Maximum Current
Ratings: TIM! ,'(Ire jll'rrnl'l.hilit)' lIl1d the indurlBlicc
"I,lu('; "r lIlIl'h tvroid :He r"i!l('d 0.1 ';~ I,)' lhe :ljllilication
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1>rI,c1Il'"f' " dml' in i"clll~t"U\<'l', tilt' "rror I~i'"l: 1l'ro :II
"'","n 100 /,_ TIll' J, ""llll'S 1Il:l}' roou.:" J. 10 "hOIH 70' (
oJ iu inili,,1 \·,,111..·.

Dissipation Fador: T ..... ,,,...om":llI}-iui; 1,1", .100\\.." lilt'
Y"ri"l;',,, "r tile <li~il>"'i<'... f""'''1 J) - I Q with fTl"­
ql"-"""} t"r , ..... filII Y:llo<.' of "'''''h indut'lor (l!l'(" 11"):t' 4:1).
h "'ill he .fIl't'1I ,h"t 10:lxillllUn 1I1"r:lI."C r".. l".. Q ,.,.1•
...... '''''""('01''' :''00 "nd :\aO >Ire ohl:oiut"ll :II 11'<'q1l.. Il..iMl
oo''''t''l''n Z :lIlu.') "' ...

Tempe..i1ture Coefficient: Th.- INt1I"'''''IIIfi'' ......,m..i..nt
of in,hwl:u....... i.. :",,"n -r:.u I..~r'~ ''''r willi"" I,,'r <k-j(l'l'C
t','\llic:lI),o.

Maximum Voltage: Til.. m:o"il1lurn r-Tn·~ ""II"I:l' fur
"hi"h lh" u"iu 'In" j",ul"h...1 ;~ :.tMI '·LJh~. Th... ""i,.·11
"illl,r""k ,IM·l"i,,·uit:ol .AlO •·••1,~ if 1""uI'11 "'I'idl}' to tI,l'
"l'"' ~"'lIinll, IJlI1 \'"h'III:"$ ,,1M"" \.;0 ,":oy ":mlle d..·.,ru.....
Ii,,' :I ...·ins: if 1Ill' ~,";td, i... Ill" 1,..,,,('(',, ,I""l'"t lib"ili"",.

Terminals: ""leI",-i"s: hll:~ ,...,' I'rn..-i,k,l.

Mounting: E:ll'11 <1"",,<1.. i$ ""'''I,Il'll' ",ilh ,];,,1 lOlal,·,
knob. "",I 1I"",,,,i"l-\ ""r"",~.

INDUCTORS

Y"ri"ti"" of ,li~i]l:ltj,," I""""r f"r Ih... full ,'"hl(" of
l'!,,,,h ju,h",t,,'. Ih~I,.....1 .·11 ...·1'~ .·".....·S,''''''] I.) l)~" w'lh
dl:,,,,,i~ n"",i"l:.

Dimensions: (\\';,hl,l i'" " (h...iltltl) :114 " (,1"'1'111
1...·hi"'l p,,,, ...I/ a 1~ i",·lll'~. ,,,· ...,-,,11.

Net Weight: :l'! p'-'Ul"l~.

'I'UI)C 1",/I,c/,,,,(,. (',J<J~ lI"onl J'rirr

940-A 0.01 h ;n 0.001 h steps .. . . . . . .. ... . I:\IH.':<':TO.-\::\'T Price
940-8 0.1 h ;n 0.01 h steps .......... , .. 1:\I>liCTOIIOY

940-C 1 h in 0,1 h steps .. , ... , ...• ' ,
on

I:\ I> lieT<x:.\T

940·D 10 h ;n 1 h steps .... " I"I)t'("TOI>O(; Request

TYPE 1490 DECADE INDUCTOR

USES: \\'h("r(' :m adju,..tahlC' illfhl('lalll'e ('over­
ill/.!: a wry \\ ide rangf" i,. n:oqllirt'tJ th('."'(" hoxes
\\il1lK" ('xtrC'm<.'ly u."'('ful.

DESCRIPTION: TIll' Tn'~: I InO I)('(·:\d(" Inolll('­
I~'I' is:UI :l!'",em!Jh- of thr('(' or four Tn'E 9-10
J){·l'acll·-ln<!u{'tor- l:nil-:- in a :o:inglt' m(·tal
t·ahinC"l. The unils ha"e no ('let I rital conncc·
tinn 10 the pane] but :\ sepamtl' ground
terminal is prodded whit'h may Ill' I·Ol\llcl.'tml
to Ill", "low" krlllill:\1 of the :,m:dkst \mit.

SPECIFICATIONS
Frequency Characteristics: I" d;ot,;,rminillli: th.. Mlrr~c·

dUll ",,.t,,.. ",,:(',J, ""'"' lh" ('0 ,·,.llll' '·"' ...."'1"",,1;11101: 1), ,he
"'rlt"~l tI..•.."llt· ,wit '"~ 'u:lliy ill ,·ir,·uil. 1"0" """,/0 I:trs:,.r
d.·,·,,,I.. unit uot in cirt'uil ,1t!U 100J~~r if lh., induelu.. i"
J:tuull(l.~1 III tlll' ""nd ", ,,,101 :.'0 ~~I if the im.lurl"r j-,
1I',t s:r""lld..'li \1} tit" I,:utd.
Terminals: J:u-k-top !,;..dinK I"N~.

Mounting: TIM" d'''''''II<-.:ln.'' " .. 'unll'd 011 lin lIllImiuum
....."d ill " "",1,,1 .:-..bi!'let.

Dimensions: 1190-,\ I:!~ x 7~:( s: tP1 il1('luo~ ."'....-"ll
h,·it:;hl. 11'Ill-H Hi!! X i~, s: S '1 indlob ",·..,-,,11 ",·il:ht.
Net We,ght: T'II'l; 1100-.\. 15 11\II1I1(b: Tn',: 1-l!lO-1I.
I~ "'Ill,,,I~.

0111.... "I"....jfi<':,'i""" "N iu..'nli,.,.l "ill1 Ilo<»e ro.. I""
Tn'l; ~'t.l-l)<,,·,,\k-llltJuel""rlljlt.

Till"

1490-A

1490-8

1 h. lotol, in steps of 0.001 h ......•.

10 h, total, in steps of 0.001 h .. COM'"

I'Fin-

Price
on

Request
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INDUCTORS

TYPE 107 VARIABLE INDUCTOR

USES: The '1', l'~; lUi' \':Iriahlc Indul"iors find
thl'ir grcatc"" u:<cs in til(' i:lhol"!\torY:ls st:llld­
anls of modl'nlle :\('('\lrt\cy for nW:l~urt"rnCl1ll)

of sclf- nnd llllllwtl illduct:I1H'(', :llld ;\s com­
!llmen!s or hl'idp;('.':', lJ,'icillattll'l', find simil:\l'
cquipm('llt W1l\:I'(':1 variahli: indu{'LUI' i:i llcl.'ded
:Hi tl ('in'lIit clctnt'llt.

DESCRIPTION: Two coil:,,:l 1'0tOl' :lI1d:\ ~j:\lor,

art' mOllll!t'd (·OIWC'lIll'il·:llIy..\s 1111' PO:-il ion Ill'
'he rot or i:, th:ll1~("d t 11(' t>ollplilll,r 11(.'1 \\('('11 11m
t \1"0 ('oils clw np;ci", alill the irLtI,'('ta lltl' j" \':tried.

III 1Il0:"! Illlllh'ls :,;lr;llldC'c! wire j;.: 11'«'<.1, ill
which the ~('p:ll'alC str:lllds a 1'(' inl"ul:l1/'l1 l'1'<)tl\

(JILt' Clllll!h('r. The toils :11'(' irnpl'('~tl:\lCd :llld
h:\kcd in 1I high-Illt.'H i1J;.!,:-poillt m:ll (·rial hefore
bring sc('urt·ly lnHlIlll(·d In lhc phenulic p:lllC'1.

FEATURES: .. Dil'(,('\ l'('ading ill indu('t:lIlC"P fur
bOlh :,('J'i('~ aliI! p:lrallt·l (·ulllll'c·tiom: uf the

(·oil:,. em'li Tv I'E IOi \ ':ll'iablc Imltlel III' ('OWl'S

:l !Utal induclaltce range of on'l" 25:1,

.. Rotur and sIatul" inducl:lIlces havc been
c':ll'cfully cqll:lIi~('dJ ami the ('oils :HC so
mounted that the illdllel:tllCO fOl' Lh<: J)antllcl
tOllllcdioll i.~ l'xaclly olle-fourth the '":lIlt!.'
shO\l"n bv the dilll fl)r the scripJi (·ollncclil,lll.
Thi!:\ Pt(l;:lliz:uiull of III<' t\\"o ('uils ids<> climi­
mlles lo;;:..<:c:; from l'il1'llltHill~ Curl"Cllts wh<'11
the p:l1':lllel CO!llwl"tiull i", Il::;(:d,

.. ~('Imr:lte lc'l"lnin:lls :lrc brought Ollt fill'

both 1"0luI" ll/ld stator so thai tltey Illay he
ql1i('kly connected ill <:ilh('r :;('ric~ or parallci
as a self-induct Cit', or used sCplu,:tI<'ly as :t
l1HltWI1 indll('lOr, Thc forlllul:l fot' the llHllual
induct:lI1cc is gi\'('n 011 the 11:lnll'pl:Hc. 10­
g<'t her \dt h til(' \,;,l11C of d-c rc:,ist:l1H:c ami
maximum ('Il/TCllt,
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INDUCTORS

SPECIFICATIONS

Self.lnduetance Range: Fh't' ~i~i1l\M Iitilt'd M,-eri"ll:
n I",ul '''''1:'' of 1\1'lln'~lln""'ly 2 rni..roh""r~" I" z.ou
mil!il ...nry.. I,) III(' II'" Ilf I.... tll Ihl' lK'nt'" ""d rl<,r:,lId
("011"('Cli,,"~. )I:oxi",,,rn "lid lIIill;lnUIII ""Iue' fvr will
('Qnn"" liuu. "I"\' ~howll in II,,, price Iillt.

Mutual Inductance: I·;illl\'r IlQ,flili\'f' 0. "el;-..I;"o' \'"Iu('ll
of tlllllu,,1 wd""u,,,N' r"" h,' oh,,,i,,.,d. Th,- f'X:" I fun.."',,
for the Ulutu,,1 i"J"ru",...., ial'lll:mn-u oil f':.d, i",Ji"idll,,1
ir"'ItUll....lIl. '1'1.., ""'IIn....""""· r:tukell 'In- gi\"t~" in Ihe
1,,1,ll'ho:lu....

Calibration: The ind"..I:I""" f". I~ lI('ri<-s mnllcriion.
lt~:o.lI"n-d:1I Ike :lIId "rr"ml,' "'Ihin *1',(. "f fllll-,..-"Ie
n."dinlC. i-li ('lll:;rnn'li "n 11M' th;l.1. Th" ;lIduel;l.IlC<: f"r ,he
,"'tullel ....."U"""'I<}II i. "uln" *0.1 ,:c. ot o.><:-funrth (,t Ihe
lICnl'tl induI·t""rt'.

TIot" IIIUIIl,,1 iml"rllt'W'f! """'U",ry U. *2.i:r% lit Ihe
lILsxinmrn 111"111;01 IIIdll""IU'(~ ,·"h..,.

Frequenc:y Error: Di~n'lClnlillj( ('(run du~ 10 tikin
t'1T~""I. the F""",li",,;,1 "h""It" in ;ndUcll>lI<'e ... ill. Fre­
It",·",,)' "ill I,., J' / /. "h.·te J ill the Ol>"rnlilll': fretlu"nrY
,,,,,II.. Ih~ 11:.111",1 r,..,..tl'CI"·Y••" ......rdi,,~IY. al OIM'·t ...",h
the ":llu",1 ft.....,'..·,'...~. Ilac fr~IUellt")· error i$ lro.tI 1("";'.
At hil:;h.·. f"""M'I>"i". "\'''"l'tT<,<,1 ('rl'>l'lI. "'hid, "fCl ditTer.
t'lIl fur Iht' dilf('n'IIt unill, m:.y l"'''''''le Slll,reri"hlc.
The 1,,1.1,· 1I••J"" I:;i\"("" Ill(' n"lurnl Fn"IUI"Ilt'i<,i fur Ihe
ditT"rt-r11 1I,,,,,,b.d \llIill. fur f"ll ii(>lIilllt wilb N"rie.
' .... II11N·t;..,II.

. . Q XLosses:'1 ht' nl:lXllnUlIl \'"hlt' of the Sl(}rlll.'<: f"rlOt - It
for full-"",,,Ic ",-,11;111:; "ilh til\' ,,"'ri"1 n'lllw"liuu i~ !.:i,',," in
tltt- I"hle fur l·fl,·h ",ducuH' tol:t'lhl"'" ith 11>\· f"~IU"tl ..~·,,~
"hidl thi~ ",,11l1" uf Q i. OI.I ..il1...!. The .·h:l111:1' uf Ililjolil"'"

t;OIl f,,~tur f} ~ ...ilh fr'....uelley ii .hO>A n ill the 1'101.

1..·10...••
Maximum Power and Current: Till" "'1:<1 :""01"'1 uf
po....er "IUd, l',,('h ill(lu,·II>. '" .....I>;IloI" ..f di""il",tinlt ill 15
...."11.. Tlli. ,UllUUlII (':I'tIol'I' ::r. tl·'''I,.,r:l1ure .ite 'If 10"
<:~'1l1 ill;t:ltle.

The m",...imll'" ,,110...,,101... eu,,,,"t f... the :of'ri"" ~"I/I­

nf'di..... ii It;'en I..·".,,· 1II II", 1"1.1,, "'lid i* eultt:l,·...1 un
e-..ch n:""(oI.I,"('.
Direct.Current Resistance: Tl~ "1I1.roxi"':I"· \ :lhlM' of
d-e l"('I'i8I:111...... fur 11"" .liff,·n.-nl unilt IU'C I:i, .... ill the
.... hlo;, :l11t1 lin: :rl~ I':Ilj(r..",'lJ on Ih" n""'f'loI.:olu of ,he
i"",lnll'K-I,ti.
Terminals: ;';',III.b.d '~·inrh .1 ri,,1::. j:..,.k·t"II hin.o:lilll:;
~t :ltC Iln"'itl~'ll "'hio-It :a1I .." ·!.:.r..Ul """' .......11<>"" W
tulUr "'lid .llItu(. (·"",,..Ni"l: hill. III"\' ,Jul'l,li",,1 IIU tl.... t

eilher '" II<ori.·. o. INlr:III,·1 "'""....,Ii.." of IIlI' row. :lnd
statur ellll he ",,,de "..,,,blole :ot " II'-l.d ......i. uf llindmi;
JJl>'IIl!'.

Mounting: ,.\11 unill Itt(' r"o"nl",d Ull III"·,,..li.. t""l('l~

"nJ .. ,><,:I•.....,J in w"lnul l':lIIiIl(·u.

Dimen.ions: GI z x {; t z x:--. ind,!·•. u"",<-...I1.

Net Weight: a IlOuIIJ".:<1I r:<lIl:;c*.

SQtllrot
F

JJIIZ;,"'''"
Q

Jla,r;mum
C

f}·e

H '.,
.\1 tt/....1

1 1,.". ,,, weltllleet '" ""C': "Tn..' . . ".r","'", • U'l""Itr:1!·

W • .j II 1O..'!o~h U.o.:. !! '0;. , "0 :!70k.. 3,011 kt'
107.1( II 1III ~h O.3~ !l G. , 1·\0 I:Wkc I 100 k..
10.·1. II LI ml, LG " 1.7 " ''" GO ke 300ke
Ill,·)1 II " I1Ih 32 n O.6S " H'" :!:, kr l:l0kt'

w'.:-; U "0 IIIh ". " 0.18 l\ GIl l.j 1.;<: 3:' ke

S~II·lml"cta"rlJ

SCr1U ""mUd "ooe Word I'riu

107-J
107-K
107~l

107-M
107-N

8- 50 ~h

80-S00 f1h
0.8- 5 mk

8- 50 mk
80-500 mk

2-12.S f1k
20-12S f1k

0.2- 1.25 mk
2-12.5 mh

20-125 mk

11.\HE.\1

II.\JlI'Y
11,\IUO'
llO'n;I,
IIQVt:11

$50.00
50.00
50.00
55.00
55.00

Dil4lil~"li"n f..,·tM (I> _ ! Q) \,,,tlIU~ fn;'<lul"IH'y for (/1"/1) Tn't: 100 i'tamlllrcllnJU<:lnn('l'1I, ",m (riu/,/)
Tn'l: IQi Ynri"I,le IllduClotll for Ihe full'lIellll: ll(:ric.il eullll~'i:tion.
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INDUCTORS

TYPE 106 STANDARD INDUCTANCE

USES: The TYl'I~: lOu :-il.'lIltbl'd llllhlCUllll'C is
an flCeUl'atc> stHHlbrJ of sc]fMilldncLancc ful'

U:-:(' ill bl'idp:C' :\I1i.J other llH';lSUrelllc111s at,
alldiu frequellcies.

DESCRIPTION: .\n :\.<:btic form of mQunting
is llsed wlwn,jll two I)-shaped cnil~ :lrt'

IllO\llll('d p:mdlcl tu c:lch olh('1". Thl' ('oils arc
furm wound, bOllild wit h 1:\1)(', and impl"t'g­
nat cd l\"ilh wax before bC'illg muunted. A
minimum of metal is u:,cd ill the mIJU11Ii1lg;,
Lhus rninimb:ing: varialium; ill inducl:ll1CC with
f l-cqUCllCy.

FEATURES: ~ I.ow lind llc:ll"lv COllRI:lnL 1'C'!,=jst­
nnec aL audio fl'l'lItl(·tldcs i~ ill."Ul"l'd h.... the
\1:-(" w!tel'c\"cr pl'actiJ.:ablc. of stl':llld(·d II ire in
wlJi{'ll tbe SOp:1 r:l1..C st rands arc i tl::,ll In ted
frum 0110 anot.her.
... The induct:lIlcc 11Il:i hl't'n made indf'IWudput
of Stll'l'OlllHlillP;S 11.\' \l,.:ing :1Il l\:-I:lIic' forlll of
11l01l1llillg in whidl thc fields of thc twu coil
scclioll$ nClltmli7.c e:H:h otht'r in regions
cxt('nlal to the cnR-(-'. Tllu::i, illtel'lldion be­
tWt'(-'tl cxtern:d fic·lds and tho field of thc
1l1duct.or is rcduccd tiJ tt 111illillllllll.

SPECIFICATIONS
\ "",;,ml D-C J/a-ri/lllwt .11'1.1';""/1,, Jln.c.;""H,. f"r, """,,cy fw \'(flt<ro(

TN'" 1(, ~ixl("trc I'",," r r"rrn,' Q -'fuJ;"'''''' 0 "',{'I,'" "f'1/

1(J(;..L It. I " !! .-, \I :;.I! " 2111 3(1) kc Il(Mlti j,;c
lII(j-V l.:-n !! I" U " I H(j 1;,0 j,;r :!fll'M) j,;o.:
11)fj-J It.:! \! 11 I' ,05 II 1,0 till kr. ;,tM) j,;c
](Jf>-K "''',.:1 !! lOw .t.'; II ," :..>{J ke 1'",11 j,;,.
10(;..:\1 ;;\;, !! lIw .15 II -HI ;- ke a:. kc

Accuracy; "\11 UnilIJ :,0,: :ldju~,,'{l withi" ±().to/,; :,t
I kr_
Resilitance: 'I'll.. n·"IM"llr.. ut t kr ;& the su.1ll1! :l~ the
d·,' f ... i~l:llU·I·. Tlli!' r"siSt:l'WI', t\PIWI ht'r wi, II lilt' lelll)l('rn­
lUff', is ('t\,cr"d (>I' II "f'rl ifj,·:\t(, mHUUIN! UII I hl' bnl tom "f
Ih(' .."bill\'t 1,)\('11 the itl,lowlnr is mClI<lu"('ll ill lhel 8t",,<1­
lInHxi,,~ 1."I""T:'lory. The w.miu:ll \"aht(·~ :lfe I;ivl!n in lhe
u.hl(' al",,·('.

Temperature Coefficient: Thi> tCIl111N-:.turc ..... ·n;..i ut
of Induet:ln.-.; i~ lr>lIlIllmll ±-O.OO I", Il('r del'n.'C ('('flli~ dl.'.
Maximum Power and Current: ~'e tahle.

X
Losses: Th(' muxi",!"" "',]ue of t hi.' .$Iorat:l.' fUl.'t<>r Q = Ii.
;HId lhe ff('(I\lf'tW~' f{Jt· wl,i"h it ,'''I't1fB f<lr c:l<'1t size "rn
,.i'cn in till! l"lol ... TIll' "han!.!(' u! di~"ilJ"lillu fa('I"r

1
D - (j w,th ffC'lluc",'~ j>J &In,., n ill Ihel Viol 011 l,"gc 59.

Frequency Error: DI!rl'l:o,rrlilll:" Bldu clT('rt the fmc­

ti"nnl ehanb'C ill 'lIIhl"I:lUl't) with frt:''lllcllI'Y illr / /,. where
I ill 0lK'r:llinr;: ffC'llllNll'Y lIUrI I. the Imtuml fr."ILtl'nr}·.
At "nc-tctlllt Ihe n"llIral ffC'll1Ctll·~·. 11t\·r... r"re. II", "rror
i, I',.
Terminals: UiurliUI:" I"l"l~ arc pro,·idl"!.
Mounting: Alllllliu lire a>t:!<'lnhlcu ill "'lIlnllt e"hinels
wilh llhl'l,,,lic P"ltel~.

Dimensions: I':Ull'l. iF1i x ,j' illf'h{'a. Cnhi'll't, /It{'il:hl)
aI, irl"h"<I, m·,-,..."lI, l'XL'1-'I't Tn',: 100-).1 which i" .l~

!twill'" ,,\·cr-all.

Net Weight: At>tll"l,~im"l('ly ~~ puuncb, exrclu TYl'l:
lOO·~1 wltio.:h is::; i'"uml:t.

"illIG f",f"d""ct CodeWord Prico

10b-L 0.1 mh IXXEH $33.00
106-G 1 mh IX~;IlT 33.00
106-J 10 mh II{:\TE 33.00
106-K 100 mh l:;I.ET 33.00
106-M , henry IStitJE 45.00
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IMPEDANCE BRIDGES

The foul' ann,.. vf lhe bridge are not necc,s­
~\I'il'y simple impc'du,IlC(.',':, but 1l.rc frequently
,;el'ie,; alld pal'lt111'1 cumlJin:ttion:s of l"csi:stanec,
inc!ll<'\.:.ull'C, alld c<lplu,itancc, }-/(>IICC the
bridge :u'ms fcprt:"enicd by the l:iymbol:s u"ed
in 1"qllatioll (I) are, ill general) cumplex im­
peJance,.:, and i here al'(; t II"U balaucc eondi­
tio!l", une for l,he rc."i"'ti\'c component ami
the other fur the reactivc c'OInpon('111. '1 he
principal Imbll('c compul\C'IlL of bridge,,,, dl:­
.-,;igned spccifit;lIly tu IIlC'l,"'UI't.: ill(hwtalll'C 01'
c:lpacilancc "hould pl'eicrably bc indcJlendent
of frequent,\',

Ustwlly, al. lc:\st OIlC 01" thcse balance con-

Fur tile 1ll(':1:-;Ul'Cmt'llL of all 1..\'1'0$ of illl­
pedant·o,;, I"e"isti\"(~ UI' 1"0:1('li\'c. illc!Utliv(· or
cap:H:ith'c, the \\"hc:\tsIOllC bridge circuit in
its mallY IHudifit':ltions bn~ JlI'U\'cd bel'lL fitted
on g"l'Ollllds of both a~'('lll':H''y and (,U1I\"cldcncc.

'I he u:llall("C uf 1he hridy;c is :1ttaiJlcd by a
llull method, th:lL i:" by I'cr!lH'ing to 7.('1'0 the
"ollage between [Wo oppo..;ilc Curtlet's of the
bridg;e. 'J he prccb;iotl of h;t1:UH'C is not limitod
by the scale length uf;1 deflecting ill.-:lrurncllt,
but ollly by tIl(' \'olt:lge which ("1111 b(' applied
to the bridge ,lilt! hy tlte scnsili"ity of the llull
t!ct{'(,tUI'. [1. is, t!l(']"l'fvt'c. po,.;sible t,o utilize
cumpletely the :H·(·mae.... uf the slambnl:;.

BCt:HISC of tht, ",Hie!.)" uf pu::::-:ihlc bridge
ci!,tuit:i. :l bl'itlg:c <::)11 u"ual1y be dcd,;cd with
cont rob t.hat arc m:td(, dircc't. readil1g in nlly
particular ilnpcd:lll('e 01' t'irC'uiL ('har:ll'tl'l'­
i"tic. The dil'cct-rcadill~ fcature neld" gl"(~:\tly

to cOll\'l:nicncc ill IHOnSlll'('rnent. "inc'(' it obd.
:Ltc::; IabOriOll" c:dcul:\I.iollS which an: alway::;
:1 hal' to l':lj)id work.

'1 he fllmbmenl.al bl'idg:e llet.\\"ork is $IIO\\'n
lJl l;igurc I, The condition uf bl\l:,,\('e is Lhat
the voltage :I(:I'OSS Ule d0!I'('lur be zero. This
will OCClir \\ hen

.1
T; (I)

dil ion:;; varies wil.h fl'equcm:y, but no fre­
qucllcy limitation Ull the u,;o of the bt'idgc i:-;
illli(~rcnt in III(' V:ll"kttiUII, Altcrn:lling-curn:nl
bl'id!"cs 1':\1\ be used al frcquclH'ies extending
to ten:s of meWlt}"elc". The upper fn)quet1('~'

limiL fol' :ll1y particular dc"igll is sct by the
incrca"inl-;: cl1"('('\ of residual imped;llH:c" in
the \'ariou" imped:lllt.:e st;lnd:nd:s ;lnd ill I.he
\\" iring.

BRIDGE CiRCUITS: Imp(,t!allce bridges call be
divided inlo I.\\"o c1a":';('ti, the ()lIP ill which like
rcad:lllte" an: compared, ;llId the olhcl' ill
which uulike reactanCe"; :Ht.: I'omparcd. Both
c1:l.-;,;c" :.Irc illu"ll':Lwd ill Figllre I. In Ilridges
of thc first cla"", rderret! to :)s indllcl.ance
or t:lIJ:\(;ilalll'(' brid!-!;cl', arms ,\ alld 13 arc I'e­
sil'tatlce :\I"IIIS, \\'hilc ;ll'lIl"; .\' alltl P arc cit her
hoth indllc'lh'c or both cnpaciti\'c, OlIC ann
cont:lillillg the known sl:llldanl, thc othcr lhe
t111kIlO\\'n 1"C:I('t.aI1Ce, of the hridges dc"cribed
ill this sCI,tion, Tn'j·;s (jij7, 7tG, 740, ;lIld 1611
iln: of thi:s kiml, the fil'::;t bcing :ltl inchlf't:lllCC

bridge) and tlie 1:ISI. three cnpaC'ilallce bridges,
'1 he TYPIc ij5Q also falls in this class for the
mCl\Sllrcnwllt of C':lp:1citall('c.

HridgC'" in the sccond dIMS carry the 1l:1I11e5
of tllcir di:::co\'cl'CI''', :\ I:lx\\'ell) I lay, Owen, and
otlll'I'S. Tlw illdllctall(;C and ('aIXlcitalH;() IlI'ms
nrc oppo,;itc onc nllothcl'. Thcse cirt.:uitti dOl'i\'c
t.heir greatest import:mce from lilt.: bet that
thC')" permiL t.he mC:"Isuremcllt. or indUl'!:\llce
ill ICI'IllS of (;apacit:lll('ll sl:wd:Ll'ds, whit'h me
gellcrally superior 1.0, :llld more COlIYCIJicnl.
thall, indllt;lallce sl:indnnl". The TYI'I:: G50
Impedallt'c Hl'id~c utilizcs both the :\bxl\"ell
:llld llay circuits for the mea:SUt'cmCIIL of
iliduct:.lllce,

The 'l'Yl'~: 5-14-13 1\lc~ohm Bridgc is :l d-e
\\'heatstone bridge for high I"('"ist:lllce me:1S­
urcmcllts ill which i IH' delcctor )S l\ V:lrlllll11­
tulll' \·ohnH'ICr. which Il;l.s an extremely high
illlJut re"istance.

F1GUllf: I. Left, lhe ~l:nl:r,,1 \\'hC:\l~C()lle l;ricll:c drcl1il: center, ril'cuit f'ir l\ l'a));l("i'alll'll hl'idl:c ill ",hi,'h like readullCCS,
N ",,,I P, :ore cO'''jJ:lrcd; uud, l'il;101, '" circuit in whid, \,,,Iike l'e:o",t,lllcCS, .t1 lIud I', are e<>l11j):\red,
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T-Networks: In addi1iull tu \11(' hridg:e ('ir­
cuits de-cril,ed :tho\'c ,h('l'e an~ :t numhc.'l' of
Qthl'r net.work" whidl I'all IX' al1ju,,\('(1 tu gin'
7.('111 lmn~mi.~iun fOl' a partkular 1,(lIlli~lII~t­

lioll of (,iITllit e1I'lIl('n, .., ()n(' of th('~(,. 1he
'1'\\ in-T or Par:tllel-T ilhH r:llt'tl in Fi!!:urc 2,
11;1'" prun't.l til be oi great ,':L1uc fur impcd:ull'C
IIlCa"lIn'Ul('llt .. at high radiu fn:·qn('II(·ic... 'I his
('in'lIit i~ 1I~(.'t1 in the T, I't: 821 fllr impI'lhllce
mC:l~ur(,II\('IlL" (rum U,5 tu 10 n\l'.;;:t~'YI'I('.~.

Resistive Balance: ,\11 illlpec!alttc." h:l\'c re­
",i",li\'(' C'IJlllIXUlCIlI"" :lIld the hridge.. ""'1...1 (1;1'
impl'dallCC nll'a,.Ul"('lIl("rH II\Il~l lx, ('ap:lbl(' of

mca"ul'illl!; lhi,.: loc,.i,.,l,ulC"(' ill :-:Ulllt; malllll'!",
Tlm't' llwthUlb :In' in ~('lIl'r:d liSt;; (I) sl'rie::i
1'('sist:1I11'(', ill whic,1i thl' b:d:\llf'illJ.{ l'('",i"'t!)I' i~

pl:tccd ill :<t·rit',., \dth Iht· st:llldard r(':II'l:l1ll'C;
(2) p:ll':dll'i rp"i:o<l,Ull:C, ill whic·h the Iml:llll'ing
I'v"i,.,lur is pl:lI"('d ill p:I1':1l1l·1 lIith til(' ~tal\d:l]'J

rC:td:lIW('; :tml (:i) the :-'c'h('ril1g hl'idg(' in
whit,lt :1 h:d:l1ldllg c:tpadtor i~ plac'l'd in
pal';llIcI \\ith III{' nltiu ann HI'Po:-iIC the 111I­

kllOWl1 (':II):II'ilur. '\ Ill' ,.cri!'.. n',..i::-t:II1("C Ilwllilld
is u~'(1 ill I Ill' 'I, I't:,... Gao, ,,10, Ilil!. ;lIltl !ilii'.
whilt' the 'I Ht; ,IIi u;,e,. llll' :-'t.'Ill'rillg t'i!'t'ui!

for bal:lllcillg tilt' 1'C,.i ..ti\"(~ l'UllllXJI1elL1 of
imlx'(la,lt'l' ill terms of tht· di ..... il):Iliull fal'IOI'.
TIll' TYl'~; Hili U"'{':j:l ll('\\' eire'nit in :l S(·rie:­
SHh",titutiulI melhud with a lixc'd C:lp:tl'itor ill
tilt' .\'-:\I'lIl for n...tct~IlIt'C m{':t,..llt('Ill('lll. This
:trr:tllj.\"('llll·lll Ill:lk~ po:<~il}ll' till' t'alibmtiOIl
of tlt{' {':tp:tt'itor at'!'lk-S thl' ,I-al'lll ill lt'fIliS
01 thl' ",I'l'i{'~ 1"~j,..l:.II\('e I)f the llllklH,WlI, inde­
pelllleul of frcqu('ltc.\', The Tn'Es Illi :Hlcl
libO :11"(' ,..0 cun",t l'Ucted that th(' pilr:llld rc.... i",t,­

:1l11'C ll11'tluxl C:lll :1!:;1l he n,:{'(1.
In til{' T\\"in-'j' 'type uf llllll-b:ll:lllce cin·uil

tll:11 i" Il."ed in the TYr~; 821, the ('uJIl!tll'li\'(,
COl'tlp(IIl\'nl of t.he ll11kll(l\\'U is lllt':l"'ltrl·d ill

IcrlllS uf a fi:-:cd l'('SbtlllU'(' alld :I \':Iriablc
cap:ll'il;ll1l'C, thus a\'oidillg til(' l'l'l'Ul'>i illltcl'cnt.
ill v:lI'inhl(' rcsi:;tlm; :U high I'rt;quclLcics.

BRIDGES

I 1'.1 'H~ 2, 1'"n,lIl'!-'[' "jr"nlt ("r HU':\-ll,·jnll
il"l~,l:u",~ Ht .,,,Ii,, rl'''~I'H'l",ic,.

Oi ssipation factor and Storage fodor: I Ill­

plll"l:llil \·II:ll·;\I'!"ri",lics Clf all illllm·tlll' 01' a
e:lp:lI'iIOI' ar(' till' l':ltio of r(' ..i"t:lllt·(· to 1'(':1('1...
all('(' lIml lh\' nltill uf t'1I1\llllt't:LlH't' 10 ~Lt::;­

1'/'pl:llll'l'. Thc'~C' f:ltiol' ;111' t1'I'IllI'c! di~"iJ):llioll

f:U'tOl', I). aud ~tlll~tl=:1' fac·tOl·, (J, TIll',\' :1l'C
1'{"('iPl"UC~11 r:11 illS dt'filWd ;1,,; f(llluw~.

I/({; 1-'11
J)-Q--,~II Q-I>=/(=V

whl'l'(' /( :llltl X :lrl' lilt' "(·rit... !'6i .. tallc'(· :lnd
rell'lall('(' :lllc! (; alLtl IJ arc till' r):ll~dlt·1 ('llII­
t11l1'1:tlll'(' :lIlti "U"'{'l'pt:Il1('C uf tlw irnp\'t.I:lI1('('
01' :ulrniu:lltt'l' ill\'uln·d. Di....ip:ltiull f:ll'w!' i,,;
dirt'('II,\' pl'opllt"li(Jll:lI (II tilt' pUw('r t1i ...~ip:lled
and ..tOl~tW' f:ll:tlll' tu tltt' pu\\('r ;-;tored, The
l'd:IIH)ll IIf tlu'~(' 1:11'11>1'>- 10 ph:l"'" :1I1.!:!{' :lI1d
I"..... :l11~II' i~ ..!lcHlIt ill Figure I.

I
I) = () = I'ul 6 - tall 0

Puwer r;lctul' i:; ddilll'd :1:;

I'. F, = co,., e = sill {j

{Iud dill'l"" from di",,,il':lliull l'at'lol' h.\' ICR>
th:t11 1«( \I'lli'll thi'it' \':lhll';< arc I('",s than U,15.
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rmnH; I. '-N'."" t1i;u:rnm ,,1"'"l1Iit .ht,
~btit)n$ !.>clW('('1\ f,,,,t,,,,.,. f) IIml Q. :u\l1

"nd... 9 :wd ,s.

Di,.....:ip:ltiull {:\l"IOr i~ l'omnlonly u:'('(! fur
(':lp.ll·jlnn- and. ttl :t 1<,:,,:,£'r C'XI('IlI. fur intluc­
1111'" 11f·(·:III,..... it \-:lri('.; din'('t!\' \\ill. 1111' In:<;.:.
:-'tor:lJ!(' {:u'lur j,. uftt·u 1I:-l~1 fur intlUl'tors
I)("(':lll,,(' it 111(":\,..111"('- the \·Olt:lj.,'(' ~ICIHlP in

:1 Illllt'd circ·uh.
Wh('I'C ,11(" :-'c'h('rill~ or -«'!"iI'" t'('... j..lnnr-c

1l1l'lholl of rr.. j ..,iw·l,aJ:lIw(· i... t1M'i1. lht· hridJ!c
1':111 IX' (·:dilll~lt(·c1 ill di,.."ip:tliull fae'lor 01' in
stomp;<' (:1('\01", (ur a )(in'll (r(·qm'III·Y. The
TYI'~:'':; 710 :llld WII ha\'(' dial..: t:\lihral('d in
di..::oipaliull (:It'tur :ll li(J ('ye'I":,, :tlld ihc Typt:
71ii i.. dirt'l't I'(':ulin~ III 100 (·yd.·,., I. 10 :1I1t1
1{)0 killl(·wJC'..:. '\ h(' T\ I'.: li':;ll I'p;ltl ... t1irpC'lh"
II\(' tlj,..~ii>:llioll f:It'lul' of t':lI~lt'illlt~ :Iml t1'-c
:stum~c flldur of imh"·IOn:.. al IOt)() cyde:,::.

'I'll(' Tnt: !lIlj l'C'"J.t1~ ,lil,(,('lk the R'lic~

re..I.. I:lIlf'(' of Ill(' 1l1lkllt1\\1l. illli('IK'llllelll nf
fn"tIll<'I\1·.\·. while Ihe '1\ J't; 821 i..: ('ltlih~\1("t1

in 1>:\l':\l1el l'umhlt't:lII('C for I, :~, 10, :lIld 30
1n~'1('y('I('~.

ERRORS: .\ Iwid!!(' t·il'('llil Ilrtl\'idt'~:l 1I1<':.111;S of
cornparillJ,!; I wo imp('(I:III(·l':':. :111 UnklllJ\\"l1 :.lnd
:t :;1:t111J:lnl. IL (/w:') l10t provide Hll :lh:':I,lut('
!llC'll:'IlI'C'Ill{'llL" Thl' pu:<:-:illl{' ('l'I'OI' ill tIll' lIll':I:+­
Ilrt'llll'tlt i~ al\\":IY:- j.::]·('at\'.. Ih:lll lilt' ('!TOI" in
tIll' ...tantl:lnl it:,:('lf In- till' t'I'I'Un- ill thl' othel'
hritlj!c ann:' (,1I11'I'illl!:' iulu tilt' t'ulIll>ati,,<llI. If.
fUl' in,.,talH'C', lh{' Nl'ur in Ih(' :-t:llulanl alltl in
Cl.U·11 of the IWlI 1~lti,) :lrm~ i... ±O,lcc. there
CIII Ilu'l1 11('('111' ill th(' fUn:-1 1II1f:t\'ul'llhlc case
:Hl t'rrur uf ±().3C:-o in til(' 11lt':I~lIrrlll{'nt. This
1lI'('UI':\('Y Iimi1:llioll i.. ("tlllllllUlI In :111 llircct­
rc:.ldill~ hritl}!l":: in ,\hit-h :l rt""lIh i~ oblained
from :\ :,hIJ.:k habm'c of thc Iwidl!{',

Substitution Method: '1'111' CI"l'OI':-. in three
of lltt,lll·itlJ.\"t:, fmn.. ('llll he 1'lil1\ill:~led fmm the
tlW:l:-olll1'llIl'lll IItI'OIl),!:!1 lh(' 11,.,1' of a 1'1lhl'tiLu­
t itlll 1l1l'IIImi itl Wllidl t h(' 1111 k llllWII imlK:'C l:ln~e

i... t'Utllltl,'l{'d ill lite ..t:llltl:trtl :mll. T\\"u T'{":HI­
il\loC~ of the ~1;\I\(I:1l"t1 :ll~ rt'll"in'd, tme with
til(' ullkno\\"11 di~I't)llIl('l·tt'tl :lIltl :lllllt!l{'r with
it (,HIIIIN'tcd, With :\11 t'ITtll' ill the' ~1:lIu.brd

of ±O.l'r-, the m:lxinUlIn t'rrHr (If 1!l{':ll'Ul"C­
mrlll i:< ±O,2r-;., If :H1xili:lry h:t1:llIr~ :tl'C
prudtlt"ll :'l) t ha1 t hC' :.:t:lll(b nl (';Ill ll1 ways be

..:(,( inili:lny :ll th{' ,,11n(, point, th<, <'ITOI' C3D
he rNlu("('d ;llmu,.t to ±O_lc f .

Residual Impedances: The hrid~l"' equa­
l iOlh {1{'l"i ,'('Ii fITIIll Equ:u iun (I) prp~uPI)(l<;e
an :uol'UnLl(' kll(l\\lcdj.!;c uf Ihl' h(,!ta\"inl' of lhc
illlIWd:UH'P.. in p:teh arlll. Xo imlWd:III('p elc­
lllt'llt, ho\\('\"('" rarefllll,' rHII""lrlll'I('tl, ;~ ft-ee
fmm .'(·",idll:d illll)t~da;U't'l', Ht',.:i"ttll'l'i ba,"c
l'l{'l'i('.. indul"l:lltl'{' :L1ld ~hllllt ('ap:ll'it:IIll'I', Ill­
dlll'tfll1' h:n"c' t'('latiwly llll'~t., ~I'rit.'S n'~i:-'I;lnce

:11111 :.:hullt (':lp:.tl"iI:IIIC"(', En·n air (·:tpal'itOl~,

while' 1111ll1' ll(,:lrly IX'rf('f'1 Ih:m uIIl/'r impt'tl­
:tll('{' :-1:llIcbr<l... 1I:1\"(' rf>,.i,.ti\"p :lIltl ilnhu,t;\"C
n ...idu:t1 imp('cl:uH'C''', .\11 HI' thl'~(' "'1:11':1 im­
pedallt·C'.., IIlII.!'t h(' illl·luc!t'(l ill tllp \'alul"" u"C<l
fut, ('al('ulatiull ill ort!{'r 10 ll\"uid {'I"I'Ul', The
on'r·:11I r(':-.idual:-. :\I'{' l!1'(':llh' illt'I"':t'ot't1 by
lltl"' \':triulI:$ COIllI('(,tillll:S fun~liug: Ihe: brid~
Cirt'llit.

:-:hlll\l t'ap:tdlallC'<' :It'I'O:'_''' th<.' \'ariu1\~ :\rms
i.!l all impurl:ull :-(lur{'(' of {'l'l'or ("'('11 :\1 :llltiio

fl'l'tjUCllcit.,:.:, \\ !l('n (":~P:I{'it:llU"(> 1)('('111'-': :It'I·o.,,:,:;

n r('~i:,th'e ann, its elTe('t 011111(' I"('..i ..ti\'p COIll­
pOlll'lIl of h:tllllll'C \"aril':\ tlil'f'f'lly :1:': lltt' lIIag­
n;tud(' uf the cap:u'itant'(' :llltl db'PI,t!\' :ts tlte
01X'mlillg fl'l.'tllU'lIt'Y, J-: ..ror~ ari:-ill~ f;'wn this
~(jlln'(' al'('OIlIlI fur the br~(' t1ifft'I"(,IU'<,": be­
L\\"("l'lI the 1i,.ll'tl ('t'I'OI'S ill di:-~ip:Ltiull f:u,tur
.v;in'll fur TlI'~: l"j{) :llltl Tnt:... j'1t) :tilt! Itill
H..itl~l.''';, TYI'i:: G5t} not ollly ol)('I~Il(':oj at a

J"Wl-III: 5. ThP -"l...-tinni"n "'('lh".1 ~hr""1

for II r:t1':lMI,,'''«'' IlK':""lIrrn"'''1 .. illt "
;:o.-h('riuJ:: I.. ith~t'l 1('/lu"l'- till' "It", 10 ~
H'nlllllJ~" thc' "rrur:lI'y wilh ",11,..1, ti,,, rnfMI""
it""<.~ .,iff.r..,#'> IIfoIWN'11 , .. " "'\I ill\:' ..( the

1'Illlml:ud calJat'itur b 1,;11""11,
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F'ltWIU; Ii. Nh('n""il' rel>rl"~"':'Ilirlllnf ('''11:'''';1""('1'. h"t"Nnnl'e, IIn.I r('~i~t:Ol1r .. ~ltlndntrl~. ,hnwilll: ,11(' "\(l~1 iml'0rlnnt
r..·;.hl,,1 j"'IO('.I:,, ....·•. Th., "11I,,i.. n .. j·rauN- ,,,,,j 1",1'11":1111"- 'If ,Il(' ~ll",k. "wi 10·,,,1.. "f ,I... '-"I""';'''' tlt·ln ,,", 1I'I.r,,­
",,,,,1\-01 1,., ,,',i,-, "";":111<".' :lIltl iu,h""'lIlce. III,il,· ,I,,' .Ii,·tt',·ui.-I,,.,,·, "". rf'l'n"""\('o1 loy" .10,,,,, ,-"",h,,"'''''-'-, I'''r :111
i",lowl'., ""111",'1. Ih., '.. '1'1 ....·" l"•.w~ .~.n.i'liul: f,r 1,,,rl, ,,11II';" ft..i~l:trn.. ' 11".1 "I,l>' ,'lIrt<,,,I,.. ..wi ,h" tli'ltil",!",l '·:l""..j·
'UlU'" willI ,lid",'rri," I,,~-e, ,m" ,h.' 1l"1""':O111 n .. j,I""t·, .\ "".i",,, ,,1,11'11. I":, fir.' 1l1'IJT""i,,,,,,inn, i.• r.."n...·"r"d h>'

all indtu.:lallt,<: III ~ed ..~, II"d It cIII"",i'''lH'(' LII "hOltll.

hi,l!hf"l' fl'<,qIlPIWY hut ha:, 11I1:I\'oid:lhl":,\I ikh­
ill'" l·:lp:!(·il:llll·(·:' 1»t'{':LIl:'c il i:, d(,,,;I).::II\'d 1'01'
Slwh:, j.!;l'I':11 \·:II·il'l.y {,I rnl':I:'lll"t'lllt·ut:,.

;-;1111111 l'ap:wil:lIl('C :H'I'O:':':1 I'ca('li\'(' :'1'11\ is
:L1:,n :'t'I"iOIl"'. III lhl' TYI'~; lili7-.\ Indlll'l:UlI't'
Brid!!.l· the (':q):wil:Ull'l' :llTll.~:; illl' IllIkulI\\11
lC'l'll\ill:L1~ iw·n·a,..",.: llll' C'1'I'W' ill the llwa:O:111'pd
illdlll'llllU'I' fror.) ..LIl.:?r I l.tI ±O.lll till the
hi",!1(':;1 1I1111t iplie!". 111 111(' THE 71 ().(; eft p:lci­
l:l1ll'l' Bl'id,!!<, ('lImpl('II' ",hi('ldiltg of th(' mlio

al·111"; l'('dtl('l'''' Ill(' /'ap~ll'itatl('e :11"'1"1.··.'" lilt' lln­
ku,,\\ II III It''':; th:1I1 I ppf (:-ce Fi,l!\Il"t· !/l. The
1':lp:wil:tlWC :IfTU"", thc unkllllWll t('I'mi'lal", of
til(' Tn'~:'" G:,l....\ :Intl 710~B :11'1> IlhHIII 10 ppf
:lntl :3 ppf 1"(·'·"I>('(·Il\'('ly. III 111(' Tn~: Ili[ 1-.\
the (·IT(·I,t of th(' :i':('nJ 1":ljl:.ll'ltalll'c and it:- di",-",i­
paliull fatllll' i:o: f'limillah...1 by illll~Hltlt'illg

:H'I'Il,..:O: th(' tl('I('i'lur t{-,l'mill:ll:):t \'Uh;l~{, \\,!lo,,(!
Ill:lj:;lIilllt!(· :llld ph:\:o:(' i,.: ('qual Iu II\(' hl'idj!c
\lnh:,bll('(' n,It'l~l' (':111:<1'11 hy this XI'I'O c:lpal'i­
bllll·I'. Thll'" the bddJ.(l· i,.: lll:ldc. dirccl. 1"C':ldillj,t
ill (':I]):wil:Illl'C' :1I1l1 di"-,,,ipalion f:1I:tOl' down
ttl Z\·I·O.

In 11iC' THE nlli-. \ lbrJio- F"('qU('IlI',\' Bril.IJ.('
the ('qui,,:!I('1I1 :::hutlt C:1P:lt'lI:1l1l'(' :U'I'\,,,,,: the
Il':o:i,.:l:llll'l· :l1'I1l 11:1'; becn I'cdllt'l'd III lc":~ lhall
0.1 J.lpf. 'I hi,.: 1'I',.:irll1:11 (':Ip:leil:lllr:c dt){'s rlul
al1'('('1 llll' 1'(':-,i,..Iin' b:lbll('(', and aJrI'e\" the
['('a('l:llll'{' h:I1:IIl('(' !lilly slightly nt liO .\le; :111
ollli'l' ,..Ir:'y 1·:tl~ll·ilan(·(''': :II'f" ('iIIWl" jlll'lll'll()­
rall'd illlo IlIc hl'id~f" :11'Ill:-' or. by Ill!::lll:; of
:-h;\·ldiIiK. pla('('d :It'1'O~$ LIlt' P;('Il('I~111I1' Ill' dc..'­
ll....·I'lr Icrrnill:tl,.: \\11('1'(' lllc\' bct'Olllc harmlc:".,.;.

.\t hiJ.;h mdio fl1'lItlCllt'ic~ th(' IimitillJ! rc"id­
ll:d illlIK·t1allCl,.· ha'" 1)('('11 fouud ltJ 11(' til('
n·,..idllal iullll('(:tll(,(, of \':lri:lhl" ail' 1':lIl.whor".
-nnl,... ill lite Tu'~; nw-.\ Hadiu-Fl'{'I[Ilf"Il{,Y
Bl'idj:;(" 1h(' I'(~~;dllal imlut'l:lll('(-' of I ht' I' ,;i:>t­
:1I11't' hal:llwillV; (':lp:H'ilOr i,.: tliC' IimilillJ!;
flwtul' (Ill till' Uppt'l' fl't.'1\lIl·lJ(·Y 1':II\~i' 01 th{'
hrid~t·. itl ""-' f:lr a" llll' hrill,!!(' 1'II'llll·lll,.: tlll'ln­
~I·l\'t·~ :llOC l·UIl(·Nllt'cl. III Iht, '1 \ l'~: R21. U/1
lilt' ulh('l' h:mll. lh(' l"(~"'itlll:d illl!lll'l:Wf'/' nll.he
",I"'('I'pl:III('I' h:lb,ll·illg ('apac'ill)l' j:o: Ih(· (;I('Irll'

whir,1I t1(·lt'nnill(~'i IIJ(' UppI'I' fl'cqut'rll'y limit
al wbich :It:Cllratc lllcaSllI'cmClll:O: (':1l1 hI' 1II:ld(·.

H(·.~idll:tl :o:cri(-',.. illdlll'1:tlu'c in hl'idg(' al'IllS
i:o: lI!"dbwl'iJy 1\(·J.di;.dhl(· :1\ audio fl·I'(PU·lll'i(· ...
exc'!'p" in m(-'n"Ul"f"IllI'tlb Ii \'C'I'Y :O:111;tll ill­
dliCtOl'!i, Th(· TYI'~: filii'-.\ Intlut'l:tll('I' Bl'idJ,.:"l·
U",(',; TYI'I'; (jtlS C'urnpclIsatrrl I)('(':ttll' Hc.. istlll':O:
in ol'dCl' it) :t\'oirl C!t:lll/-!:I' llll'l':o:idu:d i1llhWtlllll'('
:\il 0)(' n·,..i":lallt·C' i;; \·ar1NI. .\! r:tdill t'n··
qll/'1wi,·:, Ilw dT,·\·t vf illdul·talll·l· i,.. mudt
mlll't' "1'I'ioll:O:, :llld \'a ria hit, rt'",i",lul"": :II'C 11111
iiuilailic fill' lI""l al}()\'c:l 1'('\\' 1ll1·Wt(·:n·I(-'~.

SHIELDING AND GROUNDING: 'I'll/' r(-,:ld;Il~'"

of lIlI." hrid~c",hllllllllll' :'cn,..ibl.... illtlt'IX'lld('1l1 or
its ,,:ul'I'otlndinJ.;.'" ami the plL..itiult uf IIlC' upt'r­
atol'. To ,.:ati"'f.... lhl'':'iC CUll\liliull~. hl'idJ,:"('... an'
compll'tl"ly ":tllTOlllldcd hy a ~nlltlllk'l[ ,..ll;(·ld.
:llltl (':Il'l' i" lakt'll til 11;;1' t'illlN J,:"l'tllllHlc·d 01'
in,..lllall·d "h;l(I'" un all I·untnll,... Il is al,..u
Ctlll1111lJll pr:H'lif'(' lu p:nltilltl tIll' jlllll'titlll II(
llll' 111lkull\\'1l alld ",t:ltubnl :11'11\,.. In lhi;;
:)hidd, Hv.",idual C:lpat'ilam'ps of lh(-' hridgl'

FlliI'lIll 7. In lhl' '1'",'" !IHi-\ ll:tdin.Frc­
'Iu",nc)' Hridl'l' " ,,·,-i,·"_uh."IHUlioli I"",'hud
of lII(-'n'III'N"f-'1lI L~ "_,,,<1. in Ilti~ '."11(: ...r
lnC,,~,u·('mt-'llt. ~lr'I~· (·"I.: ...il:",..,· to llrulllld ill
111(-' tmkn",,"n :IT'" ,."" I", 1,:,Tti"-lll;,rly lTllllblc­
~'Hnc. Tril,lll ~hLl'loli,,~ i~ "~"d L" Ihis arm lo
r.",lr,,1 the ~Irn~' "-:'l"...il:""·l·~. !I" m"~lr"lcd

ill Fi!':lI1"c S.
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F"l\"nr. Et. ~ho";TlIl .11(' .hit-1<li,,1t of the nnknm\Ol
;lrIn iu Ih.. T1"I. '111...\ Ih,li".!"I'OIIINl<") l~,i,lr::.,.. In
Ihi~ II~-('ml.l~ Ihl' il1l'ffl".... ' -hiC'!d l(><'nlizl'>- the
\lII;"I~c .o.tll)' ",,,,"';1'''11'1'' ,.( til "tor tlf ('~ 'lIld
lort'\'Cllt. iI r....1tl 'nlliull It..,....·. (" ,,·IK."ff' il "',mid
l:'l'U."'l' inlc;otl\ld.i,,1t 'If th,· ...·lIi,,1O' of th.. , ..." 1:'''1'''''-
il....... Th~ middle ·hirid th,,, the ~Ir:l)- MI,,,,(';·
Inll<"C'< of 11.1' t .. o ra''''Mlu , .. the ,;,£111-1>..",,1
,",,"WI of thl' lori.Illf'. "',,Ie II... oul(-r1nOl'\ l<hil'ld
I~:<~ 11k' ""I",rill"'", of Ihl' Iid.l-h:u.d romer
11m,.· lt~ 1rl"1l1"1'1I1or. "I"",... it ,_ 1I",llIlo.·......

Thi" "",t< t!0(' ul""·itn,,,.,. (,,,m the "1Ilt't ~";dd 10
1{....m,I.M", II... S "'''' "f IIw l .... i,ll:('..\O:III"lh. II"",
l'h.\··i...llt, ,,~".cnl "t ,hco I"ifl~ i.. ~llrh IIt:1I 1~
""IUlr;,,,,,.,. ,""1/,-1,1111('0 Ihl" I" i,l~ lI,m... Ill> ""h- ~

trimmt>r coa,., .." ... ('f'nll(..·I(..II"·......~ il 10 rorrec~·for
"m:all \lU'iltliul'>' 11('1"'~u i,,,,lrullOentl!.

arm~ to til(' l'hield an' !>hH'('(j :ICross the two
rums 11\11"1 grulllltll'ti. .\lthulll!h:l relalin·ly
IaI"J,:;C f'rl"Or m:IY l)t· intrUl'hll't't.l by thC>'£' c:tpac­
il:lllN'S, it e-:1Il nfll'11 Iw l'limin:ltl'tl 1)\- :1Il
illitial :wro re:li.lil\~ or Ily Illa kinJ]; the resillwll
('ap:wil:lll(,(, p:lrt of the- C'ap:lcit:lIWl' st:llldard.
.\ bridge with 011(' lIl1 knlll\ 11 lcrmillal ~rfllllldcd
in tllis m:\TlIU'" \\ilt IIwaHlt'c the "tolal im­
ped:lll(,{," tlf III{' llllklllJIIIl, wllkll includes its
t('l'mill:ll Ilnp('d:II\('(' to j(l'lllllld. The TYPES
710, Uill, 010,'" lIlld 007 IIrt' of thiS typc,
plal'ltl,.;: 01H' tNmil1:tl of lilt' 11l1kl1own :11.
gl'Olind pilI {'t11ia t. Jr. lIll Ihr U(,hOI' h:lIId,

noitll('r of 111(' 11I1 klll)\\'11 tcrmill;lls j" grounded,
the brid~e \I ill Illeal'lllrc the direct impftl:tnce
~CnJ:-'''' the"f' lermiuaJs, provided lh:lt thc
termin:tl imlx'tlall("('::o; to grutllul arc large com­
P:lr('(! to the bridge :\l'ln~, Tn'ES U50 alld
7-1()..B have Il('ilher unknown terminal
groundrd and henec 1llC::I':llrc dirt'cL im­
pcc.larlt-c. Cndcr certain coltditjon~, howeycr,
the Tn'.: 650 C:lll bt, ada Pled for me:.l$uriug
j:!;ruuudcd impcd:lIlt'(':;, :lIld the TYI'E 1611
fur mC:lsurillp: din·{'!. im!>('(bnco, The TY1'~:

5H-B :\Iegollm BridJl:{' ('lin IX' C'ullllCCU'l1 (,it her
W:t\' :lIlclc':uI. llwrdHrt\ IlH':I":lIn' l'illlC'r total
or ~lir~'t t-e::,.bt:tIll"t'.

SHIELDED TRANSFORMER: The bridge b:t1­
:1IU"(' l'hlluld 1)(" illt!el)(-'ndctl!. of the typc of
gCllel~ltof~ml dt·u.'cwr used, This condition is
mCI by the uS(, of :l Tn.: 57 Shielded Trons­
fUl'Illl'f, Ulle tnlll ....furmer \\-illdill~ is conuech.od.
hct 11"(1;'11 !.WI) Ollllu".itc {'onl('~ uf the bridge,
Iwither of \\hkh is gruulldcd, It i::; imm:ttcnaJ
\\hich :-idl' of lilt' tr:Ul,..Former b connectcd to
gC'lIer:\tor or d{'ll."Ctor, t'X(~pt as the scH~ilidLy
of lhe bridge is :tfTc("t('tI by Ihe trnn.:former
mtio. For blidgl' btll:lllccs. (he l'1mall. const:1Ill,
ami kllown tcrminnl c':qXtcit:tIl<'CS of the lr:tnS­
former nre tll('u sllb.... tituled for the large. \"an­
ahl(', :md llllklloWli (;:II~leit:Ulces of the gcner­
:ltm' or dCl1'(·tor.

DETECTORS: To obl:t1n til m:lxilllmn pre­
ci.:iun of 1.>:11:111I'1' with :IllY hridge or l1u1l­
b:d:III("(' C'i1'Ctlil II. i:ol 11(:('1·:-..,;\1·\· to ohtain :1

vil·twIll)" complC'te null balance. Wilh modem
\':wumn-lube circuits, howe"or, :o:uf!iei('uL
:O:(,Il~i1ivit,y Cllll be ohl:lillCd to ulilize :til lito
poienlial prcci~illll of any llull-b,I1:UICC ncl­
\\'ol'k.

FIlWIll: fl, 11l,,~trl'I;"1t 1111,' ~1111'1di"Jl: :'rrlll'!l:l''''l'nt
or Ihe '/'V"": 7ltJ·(' ('''IHlc·i1r'llre IIdd...oe, Th,' .."ti,)
llml~ with Ihdr (,(1IUI>('II_"II".: ('"""dIu'" Ill" dis­
"h):lti"n !IINtll' rlllJltCll'l(. nmll!ll' hlll'lL Irllll~(unilcr

:lrc :111 ,,,,,,,ulell till l".uhilt'll ..uIJJ.'uIt'Li :mu N)m­
plet('I~' .1,i"I.led. Thl' ~h,('loI i~ ,~,ulIerled to thc
jllnrl i"n '1111,c mlio lIrUl<, Ihert·l,~· 1,lnrilll; iu ('''11."\0-
it:lut'C 10 s;nnmd n ~ Ihe ,!elerlor lenllillab,

The ~I,il'l,l nl"<llll,,1 \", 11 Irnn.f"rlllf'r' "ill'lin.l: ill
...um(....I ..<I In 111(' "imlllllt. rlimillll,illC the lerminal
rlll,"rill"'~~'\ lilil'\l .hiI'M, 1l('1"·l"C'1l Ihe "indinst
.hicl.I., i~ ... "ulf't'It:<1 10 III(' jlll....I...'" 01 tho ,",uio
,,1''' ..., TIl(' <'nll:lMIIlIlMl 1>\:1"('('11 Ihe 1MI'd shiehl :md
11... 1'('("'<,,,,I,'ry "indi"l1 .hk-I<! i4 thll~ 101" 1A~
lilt' ris:hl-lun,1 1'1I11" ltrm. Illl<1 it._ "ff("l'1 (':all 1 t'hmi_
",,1M in thl' Imll'.1 tlQll\n~. ~l"lltltrl~·. til(' ..:al~";­
l11.nre 11C1 ..~n Ihe' 1,.illl'U'''' a!,.dd and the imeno-ind_
inc ... hit'ltl st<_ I&rr."'~ Ihe drl«'hll' 1...."'i,>:ILI And
dUC'"' Imt "fI'HI the 1...III"n:',

:\0 ~'ll:Orilll"'''l'o! are l.b..e<.l It<T...... lbe ",t.."(-"'r<l
ltnd 'lIIkn""n, ltrm~ 01 ht'l' th"n Ih:ll of II~ le:a16 Ilnd
"r IIIC' 1>:&110('1 hillllinlt 11l".1~ TIl(' .lImll ;>"'''Ullt
pl,,, 1 Itrn",,_ Ihe l'1Sn.llIfl! l'lIl~'fil(ll' i~ ,,,k('11 i"w
;0 11111 ill the ealihnli"n, ,,'hill' Ihat 1I/"l'f"''''-",- the \u>-
k,I<J ·1l IC'l"lIlill:l1l: i. lea Ihlln nile lukromiM'O("r:td.
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In some bridgc circuits the bnlance is de­
pendent 1I1)()1l frequency, and the value of the
unknown impedance uSlll\lIy n\rics with fre­
quency, C'onsec:luently, the prc."Cnce of hl\r­
monics in the input to the bridge or their
produdion in a non-linear impcdan<..-c n;thin
thc bridge ma)" obscure the fUllCbmcntal
b:lbncc, A null baL'inoo 1M\' also be ma5kcd
b)' the residual noise Ic\'cl' of thc oscilltltor
and amplifier used. For these rc:tSQns it is
lIslInlly advisable to employ a sele<'tkc de­
tector, tuned to thc frequency at which it. is
desired to balance the bridge,

Audio and Sub-Audio Frequencies: At
nudio frccluencies, the conventiollal detcctor
is 1\ vacuum-tube :l1nplificr such liS the TnE
1231-13 Amplifier and i'\ull Detector nnd 3.
pair of helld telephones. Where a visml.!
indic:llioll of babncc is desired, lIS is neces­
8.1ry .1t frcqucneies below about 300 c)'(·les,
3. rectifier-t."I>e \,c)llmetcl' or a vacullIn-tube
\'oltmeter call be substituted for the head
telephones,

The '!'n'E 12.31-B Amplifier nnd Kull De­
tector has a I>f\nel metcr which can be used
as tL self-<:ontAined null indiclltor, This in­
slnlment C.'1I1 :llso be made selc<:th'e (20 db
to the SC<'ond hannonic) bol' the addition of
t.he THE 1231-1' Tuned Circuits.

The TnE 736-,\ Woxe Anl\lyzer and the
Tl'PF. 700-A Sound Analyter, in conjullction
with au amplifier, are also \'ery &'l.tisfactory
sclceth'e bridge detectors, The W.Il\·C an:Jlyzer
is particubrly useful when c.... treme selccth'ity
at the higher audio frequencies is required,
while the sound 1I.nnl)'zer proddes exccption­
nlly good selectivity at low !ludio frequcll('ics,
For mell..<SIll' ments over lL wide range of
frequendc.'l, the:-:c instl'lunent,<; hn\'e the nd­
vnnluge of being continuously vllrillble in
frequency.

For some mCllsurements it mny be dcsir:lble
to have flCparate indications of balance for the
resistive Ilnd reactive b:JlllIlCCS, and for this
I)urpose the Typt: 707-A, Cathode-Ray Null
Dclcctor is recommended.

Radio Frequencies: At rndio frcquenrics,
any well-designed commercial rndio recch'er
can be used, Hcad telephoncs, a loudsJX'aker,
or II meter Cll.n be used IlS thc ncluul b!llnnce
indictltor. Since tuned rndi~frc<luency de­
vices lire inherently sclccti\'e, the probll'm of
nldi~fnxlucncy h.armonics is not. significant.
The receh'er should prefcmbly hn\'e an r-f
scnsith'ity control and pro\'ision for dis­
collllc<:l ing the n-,'-c circuit, in order to
fncilitate the appro::lch to bnlnncc.

SENSITIVITY: The precision to which II bridge
cnll he balanced depcllds prim:lrily upon the
voltage applied to the bridge and the scnsitiv-

BRIDGES

it,yof the detector. It also depends upon the
mtio of imlX'dances of the two :lrms :\cross
which the Kenc.rntor is placet! and the nltio
of the impedance of the dctector to the blit!gc
imped:lncc.

If the gcncrntor is connected ncross two
similur bridge amI:!, the ratio of output volt.­
age to input volt:lge is

.4

B. _ B d (2)

B, (I + ~)'

whCl'C A and B are the arms neross which l!lf'
gencl'lltor is connected, and d is the fl'lchonn!
pl'CCision desil'Cd in bnl:lIlcillg the ,'cuel i\'Q
component, 01' tho minimum value of dissipa­
tion f.1etor to be detected.

If the two bridge Mms l\c.r~ which the
gencmtor is conllCCteU nre not nlike, but one
is resist i\'o llnd one reacti\'e, the C<luation
becomes

.4

~: =1 +(~)'d
Both expressions are dcvelol>e<1 on the

assumption tMt. the impedance of the de.
lector bi high comp."lred to th:\t. of the briclg
arms, This condition is meL by the use of a
v:lctlum·tuoo amplifier.

From the ItOO\'c C<juntions and the known
input. volt:\ge, the output ,'olt.1ge correspond­
ing to a givcn ,,:tluc of d C:\11 be cl\ltubted.
The nltio of Ihis \'oltnge to the minimum
voltage which will actU:lte tho detector is
the amplific:\lion reqllired.

As an eXllmple, consider the 'rl'l'tJ 716
C::JpacitllllcC BJ'idge, For eqlllli ratio arms
100 volt>!! can be npplicd to the bridge from a
0.5 W:ltt. generator. To m:lke ll. c:lptlcit:lIlce
bal:\Ilce to ±O.I% dcmands the detection of
25 mv. To m:lke ll. dissipation fnet,ol' babn('c
to ±O.OOOOI rctluires n sensitivity of 250 ~v.
The fif'll:t \'olt:lgc is e:.lsily wilhin the nlllgc of
head telephones without :1Il lunplifiel', while
the SC('ond is 1I0t. A typic:li hridge :Implificr
has 1\ gain of if db or 7000 when working
with head telephone'S or a rectificr \'oltlllctcr
suth ag the 'I'nt: -IS3-F Output :\Ieter. With
the tel('phones the gain is more th..'ill suffi­
cient, With lilc rectificr meter (minimum
deflection ... 0.02 volt), the "Hill is nlso suffi­
cient, sincc even for the di.s::ilXltion factor
bn1:uH'c l\ g."Iin of only 80 is nf.'Cded. The TnE
J231-B Amplifier lind ::\ull Dclector has :l
buill-in vacullm-tube \'oltmeter which pro­
vides csscnti:llly the &'llUe 5e1l:,itivity ns with
Tl'I'~: 183-1;'. Xow suppose these S:lmc me:lS~
lIre.ments to be m:ldc on :l I pf capacitor fOI'

GENERAL RADIO COMPANY 67



BRIDGES

whieh lite ratio arm,. l'll1l:-1 be 1000 to 1.
l'~io~ lilt' htll ~aill uf till' amplifier. thl:' r('('li­
fIet' Illt'ter (':111 ollly 1I:tI:lIlI'(' fol' dissipation
f:II'lot' to ±O.(JO()O;~, :-ill 1hal IC'k'phulll':' mllsL
hi' ll:-t'(! til ohtain tIle rCtlllirl·d ~cn,.ili\·ily.

POWER SOURCE: Til£' lll:dll l:un",id('I'alinn,.. ill
the ",del'lion of a pUln'r ":lIlll'I'e for :\.(' bridJ.!:c
IllC:I:<Ut't'TlWII1.s :Il'{' t'n'qllt·lIc...• :i1:lhiliLy. power
OillPtlI, :llld h:lrl1ltltlic ('(JIII{'nt.

TIt(· Tnt;:; 71O-B and Irjll·.\ are de:-:igl1cd
for liO·t,wl/· lll('n-'lIl'l'nl('llt" and ope!':tl!' di­
ret"ly from tIl(' :H: POW!'t' lillC. The Tn'~
050-.\ 11;\:- :l ~·h·I·(lIlt:)il1f'd IOOO-cycle mino­
pIlOtte hUJnml'l', or Ill(' 'J'r I' I~ litlO-PI.\llljlli riCI'­
O"\'i1laI tll', allll lW f'xtt'I'n:ll o,.('illalor i:< re­
q\lit'(~d 111lk,..,.; il i" {k,..in,d to make nlC';l,~l1n'­

n'C"1l1 sal. fn.·qll(,llt'i{',~ 01 liN tlla II ,oou t'ydl'';',
.\11 lllP 01 h('1' IJrillV;t'" (1"~f'I'illt>j I ill thi~ ~1·t'Lion

l'{'quil'C slImr type of {'xlt'rllal o,,('illnluJ'.
For sillg;lt...rl'{'qtl('IH'y Illl'aSUrCll1t'1l L" :\ t 1000

c\'c1c:<, LIl(' Tn'E 672-B ,\/itt'tlllholl(' Ilumml'!',
tile T\'I'~: 8l:i-,\ .\lldio O''l'illatOI', nllt! the
Tn'I'; 72:l r:\('Ulll1l-TIII~, Furk nrc s:llis­
faciHl'y prodded tlJ(' 1>0\\'('1 n'qllin~m('nL~': arc
low, .\11 I 1\(':-(' tlP('I~ll C fl'oll1 ha u eric:-, :dthou}!h
lht' Trt'~: 72:~ t';lH nl"u Ill' uhwilH'(l in :l-c
oper:lll't1 moth'I:-..\ IIX)-I'yde model of the
TYI'~: 72:i iZi also nmilahlc.

\rllclI a lli~hly I'l'f'l'i.:c hal:llU'c i" c1f"il"('(1.
murc PO\\l'" i:" required lhan (·:tll be fUl'Ilj,.:hed
hy :'lllall h:L1tl'l'y-opcl':llet! o~.;('i1latQl"ii of the
type Illcnliol1c<! abon'. I<'ot' 11ll';l:-lll'C'lllt'llls at
1000 {·\'tle:- 01' aL 1\ lHlll1lJt'1' of fixed frl'qucll­
"i(',.:, the THI'; l:il>l-.\ O,.:dll:ltol' is rCCOIll­
1llC'Il(\ed. Thi" os('iIl:11fI1' i:< :l·C 1I1)(-I':I(('(1 alld
dc1h'l'rs at IC':l,.:t h WILli \\ith rXln'ml'l,\'l-\'ood
\\'Il\'l'fOI'l)l, \Ylll'l! a ('lllllhlUIJ\l"I" \':lriahlc rn··
lIllt'llCY is llC'cded thc THI';' nl:~-(' B('at.­
Frl'qllC'11l':'-' ()"f'ill1l1or til' tIl(' TYI'I'; 1:~02-A

O"dllHlill' i" n·('UJ1lmC"llCll'(1.
Fur Illr;l:<llrt'lllt'lll:< at l'adiu fl'r([\I{'nl'i('!< with

till' '1'\'1'1'; 01li-.\ H:llliu-Fr('quPlIcy Bddp:l'. or
11ll' Tn'~; 821-.\ T\\'ill·']' lmpcd:lllCC'-.\lt·;LSUI'­
illl-( Cin'lliL, :1 l'adiu-fl'('qlll't1<:y l)!';('ilbtul' is
I'(·qldn'(l. Tlt(' Tnt: 1001-.\ :lIld TYI'~; 805-C
!'talltl:lrd-~il{tl:d (;"Il('r:lttJl-:< arc :'\lilablc.

MODULATION: F(lI' radiv-fn'qllency me~tslIl'e­

111('1115, iL is pl'cfl'l':lblc thaI the Po\\"l'1' source

l-'IGClII: 10. :-:!1(>\\;lJ\: 1",\\· ~('ri{'o< illllurt'llIN} in the
/:!f'lll:r:.t"r nrnl delet-t"r leroll~ t":111 t:\u!'e ('rronl in

lI>('n.~lIrcm(,llt til rll,lio fr"'IIICfwi,·•.

fYII[ .o~ ~~.

~-
-, ~

.'l:'lli~ JiJI" -- I,.!J
~-• '. •

be Utllllt)(lubtC'c1, J)j~tlll·tiOlI ill til(' lllutllll:ltillJ!
sy:-trm. fl'C'(IIIl'IIl·.\· 11ll"llllalioll. alit! a":"YlTlt't·
I'h::ll :-ide-band t'llUill,Ll; ill til(' n'('l'i\"('l' (':m
pro(\lI('l' appn'(·iahlt· t'I'rOI''' ill till' h:ll~ul('('

I)(lilll. III atltlitioll, m:l"imllln Sl'n"ilh'ily is
uhl:dlll'li with :Ill IItlll1l"lubt<..d :-:i~Il:Li :\IId
:111 l)::'('iIl:ltilig dctt.'Ctur.

CONNECTIONS: 'I'll :\('hi(·\'(, m:lximum fl1'('­
dom fl"llm t'1('('111J"t:llit, pit'klll' :ltl(1 lInd."
rlr/'I't:-, it i:; de:;irahll' tu ll~(' :-hidd('ll It'~lds

IWI.\\"('t'1l g('neraltJl· :lml Iwid!!:!' :Ind lWt\\"l'Cll
hridge ami dctC'(·tol'. AI, :lLldil) :ll1d 10\\ radio
rr<'I[1lt'lH'ic~ tht' t'(':t<:I:I1H't' of 111(' It':H!:-; and
Lennil1al" i" llllilliPOrl;lllL, :ll1d il i" lllf'I'l'ly
Jlete:....~;lr." I,u PI'V\'('lll ihe ilJll'Orhll·titJll of t'X­
LI':II\('(111S \'()ll:l~(''': illW till' 111'1(·('tol' or thc
UtlklltJ\\'ll itll!lc,(l:llll't·, .\1 frL'qll('tll'it'" ;li)m'c
:I fell lllCWW.rl'l(',., nol u1I1,\' dllt,,,: L111' pmbll'm
of shiddill~ a:-;"II11W .L;re'ltl'l' itnporl:HH'r, llUL
1l1:<o the 1'(':H'taIH'(' tlf thl' illll'J'l'Olltlt't'lillP;
lcads ht't'Ulll('S :I pUIC'llli:d ,.0111'('(' uf crrol',
Thi:s i:-; ilhl:-lnl1('l:1 hy Iht, hlol'k di:lgr:ltll of
Fis:tut'c 10.

•\ ~Ill ..dl :III\Otll1t of :«'I;\'" indu('I;IlJ('C' in the
grollnd :<illt, of the p;('rlCr:ltOr (':lhlt, i::; tll'"iJ!:­
IIHll'd a.-; Lr;, "imilal' induN:uH'"" itl 11,(' 1"('­

(:ei\'('r t'able :u1I1 the commoll p;rolilid !r:ld as
L/: :tlld 1'.1(. The \ ,)It:llo;l' drop ill La produt'c,"
:\ flo\\" of ('lll'rl'nl :ll'ulltltl 11ll' loop I'UlI..bting;
of llle <:,,1>1(, :,heath, the ground lead, L.ll , :lIlll
the I{l'tIlllld c:lp:u'il:ltl(,(' of III(' ll,:dll:tlor.
~illlil:trly, ('\lI'relll flo\\':" ill til(' right-halld
luoJl thnL incltldt'I': 1./1.

The \'OIt:1J.:"!' app!i('d 10 til(' l'('('('in'l' hns,
ll\l'l'dorc, I\\'{) C'ljmpul1C'1l1:-, llll(' I"l'om the
T\\'in·T, thl' otlll'1' fl'olll tll(' tlrop :1('1'0'-;''' Ln ,
Wltl'n :lllull poinL i:-: 1'('Hl'llt'd, thcl'l'ful'r, the
Twin-'!' is (JilL of h:ll:ltlC(' bv :In ,Ul1uUIIL
lWC('S8:I!'\' to (,:lllc!'1 Ih(' <'freCL' or Llw c:'\tm­
nCQu:< \';lltH~(' frolll 1"11, th:l\, is, to tn:lkc Ihe
\'C('\OI' slim of till' T\\'in-T OllLJlllt \'oltagc
nIHI the cxlr:llwmll; \'ulta~(' {'qual tu 7.l'1'0.

'! he Cl't'(ll' itl l11t';!:o<IlI'l'IlH'ul C:IU;;('<! h\' this
"('ric,, indlll'1:1I1I'C i" tllI(' of tlw !l1u"t :-'('rio\!!;
('IH'(}llllll'n'c! ill CHIll 1l1l':t:<UI'rll)rllh :It I,;)tlio
fl'C'qu<."lwic',,:. :(11£1. in Unll'l' to f\\'uid iI., coaxial
lerminal" ,.hollid 1)(' 1l,,('{1 un huth g«tlcmLol'
:l tid 1'C'!'r>i \"('1'.

Th(' TYI'ES UIIi-.\ :llld 821-.\ arC' cquiPIX'<1
with ('u:lxi:t1 INmill:i1:-:. :llld I'oaxial I(':H!": :It'(~

sllppliNI with t.hl'''(' in:-tl'lIllwllt-~ to plll~ into
Ih(' ll:'l'illatQl' and del('l'\u!'.

CLASSiFICATION: 'I'll" 1:11/1(' un lhl' nppu:<itc
pa~C hriefly :-;llllllll:lI'i1.(':;; the Upl·t~ltill~ l'allgC:t,
n{'CUI'll('y, Hnd l'lhel' lWl'lillCl1t d:n:l n'gnl'ding
IhC' hridgc", Ii--\('d ill tlli" :it'cliull. From lhi:>
\'lhl{' Ihe 1110"1, ~uil;lhle ill .... tl·UllWlIt fOl' :UlV
l{i\'('1l 1IIC:l:<l1l'1'll1rllt (':Hl he dct{'l"lllinr<! :l\. ;\

J.(1:ult'e, \\'hile t\('l:dkd :-:pt'dfic:l!ioll:S 1"01' cac:h
hridge :1I'C giVPll on t,lll' followillg; p:q:!;CS,
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BRIDGES

TYPE 716-C CAPACITANCE BRIDGE
USES: This dirt·I·I.l'(·adin~ C:lIl:ldl:lllCC hrid~c

C;l11 be 11:<1·\1 fOI':1 wide \':lI'iC'ty of c:lp:lcit:lIlc,:c
:Ind di",:ipaliotl-f:lt·tOI' 1ll1':I:<llr('m~lltio:. Within
il;-; :<t'Opt' :11'(' Ihl' di'!C'I'mill:Hillll of di('!l'('trit'
cVI1J'lt:mt, 10:<.'" f:lC'lor. di:-:<ipatioll f:lt'lOI', phiIS('
:111).(11', :lilt! ulli"I' dit·lt'\'!l'il' lH"oj1t'rli{'$ of in­
sulatillJ! ma\Ni:t1:ol. as wdl as tll,,;r ('!lange
wilh ~lId\ f:H'!tH''::lS frcqlli'llcy. IcmpN:ltllI'C.
:lull hUlllidity.

III tilt:' (:{'t!C'1':l1 Hadio Ia bor:ll(1l'icl'i 1he TypJ,:
7Hi (':q>:leit:lllt>l· Britl",t· i:'lIl~('(1 fur all '·:Ipal·i.
lalll'(' :<t:llld:Il1lizalilH\ lllC':I:<IlI1:'!ll£'III:<. III pro­
dllt'l;UIl il i:; 11:<1'<1 fur the tt":-lillJ.!: :lIlII adjust­
1l)('llt uf '1'\ I'E .;05 CapadlUl'S :tIlt! Tn'J:: 380
J)('(':ld('-( ':llJ:ll"ilm' l·ui1,:.

By addillJ;!: :111 e;.;l('rnal dl'l'a<!(' I'csisl:mce
ho;.;, the bl'idjt(' (':tIL 1)(' ('OI\\'(>I'te<l I(l a ~I'ies~

'w pal~llIl'l-I'(':-i~I:llu'e' hrid1-~:<:'. The I:lller is
(,l'ip('ei:llly lll"dlli ill lllC:I.:'Urillg Ihe re:;bit:l1lCe
of {'[('el ro[ylt'ti,

DESCRIPTION: The TnI': 7Ifl.C' C'llp:\citance
Bt'id~(' is a modified :"\t'!lel"inv; hddge: db'eel.
reading in cap:\c-it:llH:C IllLcI ill di.:'sipalioll
factor:lt 100 ('yclcs, :llul I, 10, :llld 100 ki1o~

cycle's,

.\ widl' C:lp:\("II:III1'(' rallgl' at I kilo(',w,le is
OIJI:t!Il(,d by fOLlI' raliu :tl'IllS 1!:idll~ mulliply­
ill~ faCIQI's f1'(lIl1 I lo 1000 ill del'ad(' "\l'pS,
'1'11(' ':;;I:lllilard ('ap;L<'itor ii! :1 Tn'!': 722 Pl'e~

l'ision ('olldl'n:"t'r, ('alihm!('<! 10 11'ad dil'ctllr
in tOI:L1 \':\I>:lI'il:llll'C, Tbl' ZI'I"O t:lpaeit.:lll(:e
:11'1'(1":-: tl)(' \IlLkllO\\'1I !(, ..millal:" is !lot j!;l'('al('1'
thalli f.l1J.r. ,\11 (':ql:ll'il:llLl'('S 10 ~1'011J1d of !he
input 11~ln"fUI'Ill('1' anel I':I! it, :ll'lllS aI'(' l"('lllon'<!

from lhc (':tpat'il;IIH'C :ll'ln:,\ by pladl1,lt them
in :l :-:hi(,ld('d (-'omp:trlm('/Il ill"111:11('(1 fmlll
Ihe ,ltruuutll'd p:lI1('1 :lIld ('Ol\lI('('I('d 10 ihe
jlllWl iUlI of Illl' r:ll in :lrIlll".

D!::.... ip:ttiOll (:1('1111' j", felHI dir'('('lly frum
til(' dial sc'ttinp: of :lIl air cap:wilor and frum
a t!('(':l<!e :<I('fl c':lI);lC'ilur ('OI1l1('c'I('(1 ac'ro:<.:o! the
lixCtI l'aliu mill, Tile 12-ilwll )«':llc' of Ille :Iir
c:lp:L1'iIUl' il" :tppruxim:I!C'ly log:ll'illnnic', )i0
th:l!, nohik' ha,'il1~ a maximum r(,:ldill~ of
O,Or" lIs ",1I\:1l1e,.1 cli\'i:-<ion Ilcar 7,ero i)i OJ)OOI,
tim:" :tllmllnA" IIIC' 1'''lim:lliOll of O,OO(X)2. The
aC'I'lLl'~Lty lIf Ill(' dis:<ip:lliull f:Ltl-OI' reading
0\'('( the lI"ill<, t:lj><\t!t:lllC(' l'ange is m:Hlc
possible by adding capac'II:uH'C :ltrtlSS the
lo\\"cl'~\':\lu<,d I';\lio :ll'mS1 so tll:\t the pn,dLll'L
He of :111111(' ralio arlll:'i i:'i 1he ~!:lmc,
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BRIDGES

FEATURES: ~ Wide c:lp:lcit:uwe rllld fre­
quency range;. high ;l.CCUr:1Cy, 31111 dil"cct­
rcadinA: di:lls :\I'C three \'cry desil'able features
fuuud in this bridge.

.. Up<'r:ltion is ~imple, nnd both termin31s
3ml controls :Ire arr:tnged for cOl\\'enicnce
31lt! flexibility of oper:lIion.

.. The DIS.':llPA'flOX FACTOB dial isdircct

re:HJing for either direeL or substitution
mcnsul'cments, because the scuillg of the
::\IETIIOD switch determines the r:ltio arm
across which the dissip:llioll-facwr c:lp:lcitor
is COIUI(.octal.
~ .\ new shi('lded lrall~form('r h:l\'ing sm:lIlcr
l<':lk:lgC iml)('(I:\l1c('S and 10\\('1' diclCt'trie lQS::;CS
lhan tho~ u:s<><1 in c:ldier instrmnents makes
opemlion po~iLlc lip to 300 kilocycles.

SPECIFICATIONS

Dimensions: (I.cllRth) HI x "h..il:J.l) t-l x Id<'I'lh)
9 il".I,,'J. ,j,·I· ...:.II.

Net Weignt: l;'!'~ Ill'"l1d/!. rel:o.• ·r:o..k nl,,,k-I. :>Il~

1)OIIIId.., ,~,"illo'l nlt"I..1.

Voltage: Yuit:o:.:l.' :tl>l'lil..1 :It Ihe (;I::;';EI1ATOII ler­
l1lil",l~ il f"d 10 Ihe l,rid!::e lllnlUl:h " 1-lu·1 8hi.. ldcd
Ir,,,,~former. A ,,,"~imllrn or I "'"U "an he "1'1,11,'<1.
all"" 1111:: 'I U1llxilllum of 300 "011$ ,01 I kc. bill unl., 50
\',,!r_ III 1;0 ...

Mounting: 1'11\, bl"idl:(' i~ ~UI'I,li.·" (',r "'''''''Iilll: 'll! B
IO.illd, r<>la.l" rack or for ealli"..,1 moulItiul:.

Accessories Required: f)~:il!:ll"r "lid d"\t·.·lor. The
'1'\'1'.; I::IU:!.'\ O~<'ill'tl"r ,,"':.:,. I:!U) "r, ("r IImli,. fre­
q"i'".. ;..~. 111,· Tn'.: !..il:f.(' Ue",-Fr<>'lll""(') O""ill:u',r
or '1'\ I" 1:\01.,\ 1.o...·J);~lorti,," O~'·ilI"((.r hllt!:"1 III
:11,,1 11.:-) (II..., ~,tl;sfllelory II",n"r "'-'"1'<'.... '1'\'('1: 1:!31.1j
'\Illliljfierand ;';ulllk'''''I''r lJal:e IOU) is n'<"onulll.'nded
ror UII<: ,," Ihe dt'l,"'lvr. Fur "urI,j null iudie:.li,,,,_. West­
ern E11'l'lri" IO!J:!.(' '1',,11'1'1,,0111'>'1 ..... n II(: UlOl..J ...-ilh the
:""I,lifi<.r. Thl' 1'" •••: .0.-.\ ('al"0111"-1t1l~ ;"ull l>t·l ...... lor
\I~.. I:.. %1 """ Ill... he u....·d as " dCIe<:lOr for frl.'tIUen<"ies
Ul' lu 2 k...

For ~Uhllil"lion 1"'~Un.·I""'''U, " 1",llllwill; """,...llor
i~ lll't'tlt'fl_ Thi_ lr1'W IIC" \'i,l~r "n "iro(li...l~,ri .. ",,"11'1,
TT'·). "'...r a fi....·,I"'i.·" ""I""·i,,,,.. 1'11'1. ,iO:;.
Accessories Supplied: '1'"". Trl"t. ~;I·:-';I:: :'hil'ldcd
C.ll'I"·'·II'.....

50.00

$450.00
495.00

HO,\T:-;

1l0"'O~1

For Relay-Rack Mounting, .
Cabinet Mounted... . ... '1
Worm-Correction Calibration for Pre-.•

cision Capacitor , .

716-CR
716-CM

Aa"gu: Diro'O:-I re:ldinl;-f':lV..... ilnn«-. lOO~I'( 10 11'£:11
1 I,,:: lUI) I'l'f to IUOO!'!'£:l1 100.,. III 1<c. ""U 100 k",; dis­
liI':lliou h,·t"r. O,UQOO:! to 0.:,1 •.

:-;llb~lilllti"n :'IlO:lhod '·"II'''·llan'"<l. 0.1 "'I'fll) 1000",,,,f
wilh illtt'rllal lIl""c1,,rd; lCl I ",r with ~"Ierll:tl lIl:1.lIdllrds:

C'
di,,~il"lIiv" fartvr. O..jli X C~ "''''1'1: (" ill tl,~ C"I!"cit:lllt'C

or Ih., sl:ll,d,'rd e"l>"dIM :uul (',r. lhal nr tI,e "nkll"wlL.
Ae<:uracy: Dir..o:-t H,'ndill!:-'·:\II:ldl,ull:e. ±:!~",f X
el'l>,,,,,ilance mullil,licr re'ltlill~ (±O,:;";' of full ~1'"",le

for (''Il'"h r''''t:d whi'll III" di""il':,ti"" (""'11>1'" of ~l,,' un­
knowll i. leu Ihall 0,01: dilloiil."lioll f:ol'"lur. ±O.~<)r
::l:;,!~o of lii"l ",,,(.h,,t:. whlchC"",r if I"C l'Ir~er. for "alues
o( 1) I~II)'" 0.1.

Subo.lillilion :'''·I!t.od-----'-''ll''t·;l:u,('(!, ±O.~ "r ±:! I'~f.
"'hif:he\'t'r i. I~ lnrger; di".jI",litm f"",lor. ±0.00Ul.I5 or
±:....,;. for ("h",,~(' ill dL"";v:,,ion f:>cuu ol~(..r\'ed> "'hen
till.' ",h:lll!:t· i.lell» ~h"n (HII".

A ",-.rn'l'don ~h"rt for the pr...t1~i<>lI ("':I,~t1I()r is S'll)­
pli..d, .."i.·in!: l'<";,le rorrl't'lM,n. to U.I }'}'( al lllullil.IClI of
loo!,!,f. II~- "~;IV: II~ dal" f'llioilitulion rnC:15Urell",mS
c::m he In:lde to ±0.1"; or ::t:U..}I'",f....hirh"'·..r if ~he

I,ujp'r. It if :,bo po.l!:Sihl.~ 10 Obl"i", :l.t I'" ex'r,l, rh'\fJ::\:.
:I WOtlOHVI'n!t'Iion c-..lilmulnll ""lIh ... I""h mboltillllivn
m('I.IIII"\'I1I('III. ":111 h" Ill"'!>! lo:m ,..,.""me)· of :::::0.1<"; (:or
±O.:! 1'1'f. ",hi",h,,"cr i. ,he k,rKl"r.

Whell Ihe di~~il':llioro f''''I"r of th" \ln1<n<m"1 I'x<'ertIs
;1,1' lun;\1 gi"('n ,,1,,-,,"'. ,,,,illili,,,,,.! erroJl'I Ot:""r in !)nIh
",al'''cit'UI<'e "lui t!i~;ll'\lio,,·f:,,·tor 'c"di"t:5. Corre('lion$
lire ~lIl'pli('(1. hy Illellfl~ or whi,·h Ihe ....I'1'mc~· ~I,·.,n

"ho"(} ell" Ill' mJlilllaj",...,1 ("'l"r "II r""l::d nf 110" \,ridl::c.
Ratio Arms: '1'10.. :,rm '"',",," ",hil'h 110" dl!!Sil"'tion
flWlor eapacitvr ;~ nOrll",ll.,- """"I"'INI lit I ko: h,,/! "
rt·~iMI'''lrC of 20.000 ohll1~. The vlher arlll Io,," f'-'Ilr \'ahl"~,

:!U,UOIJ nhllls. 20(1) 1I111"~. :lOU "h",., :!O "hill". I' ....l,·i<!i,,!:
Ihl:' rour "1Il11;pb'I"1:: f,,,,wr:t I. 10. I~), 1000. ~llil"lol,'

elll'"rIWr~ ItrCllJ:..."t1l1rm..,. Ihl'${' "rills IW that Ihe l,r",I~

lU'l He is (·""~talil ..\ 1 1011 ". 10 1<1'. ,.. ,t! WI) kt Ih,· r," Iv
:,rl1l" "ro' ",.",,1 ""d Iw",' rt·~i~I''''':('" (If :!OO.lkltl ohlll~.

:lOOIl "h",~. :",d :!1)U l'>11Il'~. rO:"I"·'·lh'.'J,·.
Shielding; Ihlio ,urn~, .Ii""il"" ;o"'('I..wr clll;>:'o:-iIOr.li,
and ,hi('ldcd Irlon"i"r,,"'" :'1'\' ,·"..I,,~l ill /tn lul!ul:l1cd
Ih;"h!. Thc OIn1<I1""" l"rrnill"l. "ro' ,h,,,lded Ml Ih"t Ihe
ZCn'} ""I>:,,'it'''I('(' /t......>:;<1 IlIl"In il 11',1 I:rellter limn I!,!,f.
A I1lNal dU>1 ro,·..r 11",1 II... "IIIIIIi1lu," I"'IK'I f..nll a
rt"1ll1.J.'1" ex"·..,,tl ~h"'ld.

Frequency Range: Th..- "'....um.. iH III:h'"" "Ill"" l,nl,1 {(:or

0I.ol·t:llil1l:: 'rt.. ln..." ~ { nt, :w .. I" :filII k... 1,",,'itl•..J Ihe
0I)/·....OIi1l1: fretlu." y 4 ." (><.1 diIT"r '''''011 11K' ,,,n~e

....il'<:'lnr flT'(llleu")' I»' m"M! 110"" :I f'lcl'" of th~. 1>,,,-.;­
p:ui"n·fllclOr re'u,lil1p m"~1 I.e l'OlT('t"lt'd h~' mullil'h'in~

I"" di,,1 re,,,linl:: h)' the ..:uio or OllC"r,l,lmg freque"cy to
the r:t11.t..~ 1If'!«I"r rrettu,·no:-y.
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TYPE 821-A TWIN-T IMPEDANCE MEASURING CIRCUIT

uses: This in"'! rUlIIenl j.: tl:-I·t1 for impcd:\Ilcc
IlW:I"llreIll1'111,. :11 1':l(lill it'(·lllll·lll·ir .. IlclIH'en
O.lli )11· alld I(} :\1", [1 j,. t':dilll':tll't1 illl':Lllllrl­
I:HIt'I' and nmi!IlI'I:IlWt· and I':tll he 1l:'1~1 In

mC:I"UI"(' the (·:tp:u'il:UlC'(' ;Ind di..... ip:ltiull f:Lf"­
tor ul \'apal·itor:<. IIw illlltwl:t1wc :Inti () of
coil,., til(' 1"1''''011:1 III iIllJl('daIWi' (,( p:1 ral1cllllllcd
l;'irnlil.". alld IIII' 1l\:t~llitlltll''';:lIlt! phn,::c anl!;lc,.:
of hi~h n·"i ... tHlll'I''';. Thl'U\1j!;h lite Il..;C of :111
cXh'l'llal !ixpd (';lI':u'itlll", Iv,," rc",istarwc,.:,
~rollllI1i't1 anlt'lln:I";, ('u(lxiall mn,.:m;,."illll lil1(,":,
:llld illl!>t',I:llll'C-lIlall'hillj.( IW1WOI'k" ('Hn lie
Illc:t:<IlI"L'd. It i:; p:lrli~·ul:t.-ly u..t>flll for 1lH':l"'llr­

i OJ,:" illllx:d:llll'l'" Ita \·in.tt "lllall pha."c dilYt'l'(.'lwP"
from Z('ru (W !IO°, "U/'!L a~ di<'!l'l'lrit ''':Impl~,
low.lo:--: ('ap:u'iIOI"', lti~h~(J ('(lil)'!, :tlld 1'·£
re"i~I('I'$,

DESCRIPTION: The in"'II'lIllWlll 1l:'('''' a Paral.
I{'I.'I' null tin'lIit, :1" ",hUll n ill :<implilil'd form
ill Ihe ""'hematic di:lgratll, .\II'a"IlI·PIl\('nl"::II'C
m:lllc hy :\ par:llkl·:<uh:-liluliun Ilwlhod, .\n
inilial bal:uU'{' of till' l'in'uil i", ohtained with
til(' uuknowll di",{'olll\(,I'lt'd; Ill(' unknowll im­
lIell:lIl('(' i~ IIII'll {'UlUltl'INI and the- ('il'I'lIit re­
b,dam'('d fur :\ nllil. TIll' ('OIllIXHWIII'" of Ihe
Ullknown illllwd:ult'(' al't' d(.'!f'I·lllil\ptI irom the
('halljz:t''' ill "'('11 ill~ uf (':Ipa('IIII"'" ('/I alld ('(I,
Thl' IlW:t"UI'Cllwnt i,.. made- ill h'1'1l1 .... {If til(' ad­
mitl~llll'(' ('otllpOIU'nl", uf I Ill' llllkllUll'n, SlIS­
I'Cpt:tIll'{' :tIHl ('tlndtll'l11tlte,

Tltc nlhlc of condul'l:tlll't' i:< p;i\'(.'ll hy:

,. = ~("'(""I' ~('f. = /. ;: ,("v# lol le'" ,w~u,

ami Ihl' dial of Cr; i", ('alilll',lI('f1 10 II{' dir{'('t
l'l':ldill~ aI I, :~, 10. ;lIId :~O .\1 t', FoJ' 01 h,,)' f I'{'.

qtl('IWil'''', Ilw t1ialrcadin!!," i", l1Iultipli('d hy Ihe
l':lliu of 1111' "'t1I1:11'(>" of the \\,ol'ki,l!!," :ltld t1il·c{'l.­
1'C'udillP; fn'lpJ('IH'i('~, Ful' t!rt' initi:d h:d:l1W{'J
Ill(' I'ont!lwt;llll'(' dial i", .... t'l at ZI'J"U.

The ",'II i lil! vf 111(' t:l pat·i l(}r ('11 IIt'l ('l'mi lit..>;:

the ",u ...n'll1i\'(' h:tlam'(.', The l'alilll':lll'd ('ap'lI'·
itCH' dbl i... dil'Ct't 1'(':ulinJ.=; ill llli(,t'OlIli('I'O·
fanuk (':1 p;lt'it;l1ll'(' (';1 It t1wl'(,fuJ"C lx, lIlt',blll'('d
tlircttly, Fur olltel' type" ur tlllknoWlt, it is
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lead"
lead

~el\('I':\lIy more cOIweni('nt t.o u:-e t.he SlIS­
eeplalU'('.

I!npcd:IIl('C con~I)()llI'llh. 11~;wlall('C :\nd rc­
", ..1:1",'('. (·all. 01 tour:«'. II(' (':lkulat(:d from
till' admillant·(, ('OmIXlO('lIt...

The Twin-T i" 1Il0un1t'11 in II "hi<'ltlcd, air­
pl:lne-IuJ.(J!;:I;!e I~'pc l·;\'-.c ;llld j" 1'\Jlnpl('lcly
porl:lhlc. TYl'f: 77-1 ('o:n:ial 1'1111..':' :tnd Jack"
:Irc \1to:cll fur the p:encrator :\nd dl·tel·t.or tClTIli­
l1al". The unknown connects dirCI·tl\" to termi-
lI:llJ'! 011 the panel. .

FEATURES; .. The at'('ume,' of l'!l(':l"lll'cmeni
al hip:h frcqw'rH.'ir." ie-: ;whic~'('d h.,' c1imillatinv;
t ht' dTet'\e-: of "nnw of l hi' rcsitli ml ('ap:wit :1111'c."
whil·h 1l000m:l11y limit. Ihe jlcl·forlll:l.rWC of
hl"id~l' I·irl'llih .

.. llip:hly prcci:-:e halalH'c,,; MI' madc po""ihlc
b.,' the' t.'"IX! of null lIl('tlllMI u"ed with the
'1\\in-T,

.. :\ I) t r:lIl.",fonuCI· i:, nc('ded hcc-:U1"c the
J.(('lll'rator, thc 11('tc(·tor. til(' llllknowll, and
tht' IWv ..t:lI11lal1l 1':lp:tt'illlr:-: arc hrollght to
:\ ("tllllmUII gl'ollnd 1)lIint.

.. Till' lllN'h:mil'al :ul':.llljIellle!ll kccp;::

.. horl alltl din."I:!. tllll" minimizinJ!;
iml)("lIaIWI"'.

CUI,a"it:tI"oc 'l.Ild <'Vmllll;l"""~ "r:l "1'1 N; Il9·.\
B-1-' ("11<,1. ... a' nJe",ur..~1 OU Ihe "1',';"."1'.

.. 'I'll(' I'in'llit CICIlWlll,.; thcltl,.;e!,·C" :lre de­
:o:i~ll(..d III h:\\"C low rc.~itlllal illll>L'(I:llwe:-.
.. Error:-: inlll'rcnt ill \'ariahlc rt...i.. tOl"l" at hi~h

rrt:qu(,lItics are a"oidt,1 by Illc:L"\IIil\~ :o:n"­
t'('pt:IIII"C in terms of all C:'1)('i'ially dc-.iJl:lU'd
":u'i:llJlc air c:\pacitor, :uul ('ulIthWI:U1CC in
11'1'111:; ur a ,·.lriahlc ail' cap'leitor :lml a fi:..cO
I·(·..i..tur of tilt· ul~3 type.

SPECifiCATIONS
Frequency Range: 1601«" 1<> 40 ~Ir.

Capacitance Range: Tht· di,,1 of 11K' ~'I>n,brd ""II:L.-ilOr
i..."lihr:\lI·c1 Irom 100 1(l 1100 ""'t. :lnd the raul«' o{
e"I):""I'''''"<, ",,':LSUl'\:Ulr," I'r Ihe 1,,'r:.1I..1·'Uh~li'Ulioll
nlNh"d i. 11"'l1"fon- 0 10 1000 I'p.f.

Susceptance Range: -60(1(1 .,,,,,IH' ,., +f,OOO ",mho '"
I :\1.'. Til" ....n,:" ,·"ri". (1il1""II~' ,,~ II,,' frequ,·rlf'}·. "",I ,It

uth"r rn·'lu",,,"i..~ rlt.. dial rl':"li,,~ rn"~l l~ mul,il,li"d hy
tl". fr.::'I!It·rt<T ill "'''j::t··r,·l,,~.

InlO'ri"r ,,,,,. "r II,,· T .. ,,,-T. "lth ,..,n·r I,b,,' ....·nOli'x-.!
{or ll.dju~un"·"'1 011 tl~ 1t:l.u,!:Ird ""Iladlor.

Conductance Range: Din-rllll':ulillll;:
0- 100 ,.moo ;,t I :\Ie 0-1000 ,.",h... '" 10 :\1 ..
0- JOUI',"hOlit J:\I" O-JoutJI',,,h,,,,r;ltJ~lr

nl·tW("('U Ihl'lI<.· direc-I'I'<'"di",: ,.,"'~\... II", mlllt<' of II,......>11­

rlll"I''''~ .Ii,,] "".1<'1l:t~ Ih" 1'<111'''''' uf Ihl' fl'\~IU\"I"~'_
Aecuracy: ±(O.Il'( +:?;q..fJ f"r ""l"u-i"",I'('. I'''r .....n­
dul't'ul".... ± I:.!r; of ",,'u:<I dial rva.!il1l: Til. 1'\ of lull
JIl·:lIrl. ,\1 lltl' l,ill.lr('r {....·'I'\('11..;(·s••·..rn·,·li,,"~ I"r r..""h,,,1
p"r"IIlCh'rl IIm.:ll],1' "1>I,]i\'ll. ami tl,,' ,·.,rr,·~,i,,,, d"llll'rc
;lIclmJ...d in tit" in<rnr.. ti.... 11 ".",k.

1\ ('"ttl',·ti,,,, ,.]",n ror ,hI' t)r"d~i'''1 ,'"p"..ir"r i. ~1I1t­

1,li",I. Il.i,·iltlt ~'·al,· \·O... ·l"IiLln~ 10 1I.ll'l'f "1 "",hipl,,~ "f
I'M) ,.,.f. ll~' ,,~i"l1 .1"·",, ']"'''' O'''I"",h",,,'''' " ..·"~"ro""·,,.,,
"ill' 1>1' m:l!lc' tu ;:i:1J.l' \ u.. ±n.:'I'I'I. wl,i,·"...·,·t i~ th.·!:<rj{(.·r.
Aeccssoties Supplied: "1' .. " "1''1"'''' ,,·1 '~H, ... i"J \·,,1,1," ['.r
'·"III'\'I·,i"". t., ","Il\'t"I"t :Iud d..,,·'·'"''
Acceuoties Required: .... lu,1:,hl" t:IIli,,·{r\·'I""''''} 1:"11_

"riltut I,ud a lId" .. '''t :'l'I' n"I";I'<',j. '1'1,,, 'rl·'·.: '>0:;,.('
Sl:ond"r,I·:'i~":I1 (:""\'C:<IOC i~" 1!a1,,,fll"'''c~' j(,·,...r:tl"c. ,,,.
"T\' 11... "1.1\,, Tn'" flO.',_R ;",,1,1,,' Tv ,'t. r;...4_ \ :\1, ...lul"lw
O,e,ll:uur. A w\·ll Jhi..h"~1 ,j", I'<,("(·in,. "'''·l'r;II.I: the
,k·~i 1 In"I''''Il''~' ,.,1111.....• i~ Jllllu"", ...,1 I"r II ..• ,I<'I<-.ol('c.
TI xilll ,·"I~t "1l1'ldiNt Inr ~JIIl1""li,,,, 10 l10r ftt(';\"\,,,
i, 1i"..<1 "ill. 1'",.1.. "·c",i",o1. :" 0 .... ('"d f',r ",,11l("<"tirllt
1.1 Ih(' .........·It ... j"l,m "·r",inal!!. Fur Iw... t r......,I1". 110"'­
.. ,-..c. it il f('\.. ,.,.""rll<l...1 ""'I Iht' ......"C'i,·,·c II<' Ii!,f'<! "·111.
" '1''''"0: 714-(; ""m'l Plug Ilwl tllf- ("'Il1~.... ilh :I T"r!:
,; I-~l (","~.. J"..k. TIK'~ co.,:.:i"l It· .."i""b " ..... dt·,...rilll"d
011 ''''IC\':..'HI
Mounting: TIl(' ill~t"lfnE'nt is IIl01tnl ...1 ,n :' Ihidded.
"iCl,]""... h'JU::tI.."(' I~-I'" of c:>.'" ,,·ill. .....CC) IIUI; h:<I"II,·.
Dimensions: 1,1." I:.!" tilt ill('h..~. (I\'l'c."II.
Net Weight: :,Hj I,"UII<I...

Tit/if:

821-A ~win-T .
1'.\"1'1'::>'"1' :\(l1·IC·I':.~ :\"'r 3, p,,«r ,.,.

.......-1 I•.\GER

!'dr..

$460.00
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TYPE 916-A RADIO-FREQUENCY BRIDGE

USES: The Tn>~; nit\-.\ [{udio-FI'pqlLcncy
Bridj.(c i:; de:-i6'1H.:d lOt' ill1p{'(bnec mc:\~uI"C­

!l1('lIL,; ;It frC<lucllcie..<; bclwcc'll .100 ke :lIld
60 ).Ie. It c;ln he ll:,cd to lIlC:t,;urc directh- the
reactance :lIld l'C!"i:;l:\IWC of 1I1lICnn:l~. t"i'nns­
mi""ion line:<, and ("i"t'llit. clempnti:.. Through
the ll"C of 1m ('xtCnl:t\ p:ll':tlh'\ ('ap:witor,
p:ll"allt·! tllllM eil'n1it"j hi~h 1'(·"i..<l:tIlC'l":', :mt!
ot,hcl' high illlp('d~lllcc:: \'an he llW:l."'lll'NI.

St'!U'Ull,I;(' dr'-lit, di:lI.:r"m 011111' 'I'YJ't; !)If, •• \
R;"li, ... Fr(>'lllrll"'~· Ilri,IJ,(l',

This in>'t l"llln('IIL is intellded for Ilw:l-:llrinv;
low impcdallecs and cumplCllwllt:- the Tn'~:

821-.\ Twin-T, which is best 5Uit<xl for meas­
uring high impedances.

DESCRIPTION: .\ now type t,r hrid~c cir/'uit i~

lI:"t,d, whil·h is :-Ilown J'(·hcm:tl kaJlv in til(' dia­
~I":\m 1K'low, .\It':l:':UI'I'rncllt' :11"(' 'm:ltl(' hr :l

!'cri(~.;-:-,ulj::tit\llitln llwtholl. Till' l'tIlnpUncnt::
of tbe unknll\\'l1 imppc!:ll}('P IlI'P dC1Nlllint'd
fl'om the l'1l;lllj.::l· in ,..:uLtin!!.".: of ('llp:lI'itors (',1
:Ind ('I" '1'111' llllklltJ\nl rl'ltl'taI1C'(':ll I ~tc' is
l'('ad din'cLl\' ill ohm:, rl'tllll th(' Ilia! (If ("" ;tlld
thc unknO\~·tl 1'c.~i:-t:ll\I·(· in ohm,.; fl'om lhe
di:ll of ('.1.

In lllakinp; llle:LI"U1"CllWlll~ thc hritl}!l' i.: fil':-t.
h:d:uU"NI lIy 1I11'ans uf nll):u·itlll'J<' ('" :md ('.1
wit h ;1 ~horl·('i I"t'liit al'ro.~.: 1Itl.' IlnklltlWn 1('rlUi·
n:tl:-::. The:-:hurt j,. thclI rcmo\'('d,lhl' llllkllO\\'lI
irnpc<!:ll1c'C {'Ullll('I'ICtl. :lud Illl' iJritlj.::c rl'­

h:tlaIH·(·(1. The rt·si",'.alll'(' is 111('11 v;i\'cli by

x. ~ .!(-[.' (-,-)
W I'~ I',

where the suhscript", 1 and 2 dcnote the dial
rc:tdillv;,:: for the initi:11 :Inri final hal:Ulce:,
rcspccti,·cly.
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1'~'lJi(',,1 "'C:I~"rc",cnt"m:alc wiTh the Tyl'.: PI (j •• \ n"ciio-FrN\IlCll<T Rridl:c. l.rfl. r('''<'l:'ln~(' :"11\<1 rl><i~I:Ill<'" or nn :lIlICmla
~)'~Icm. !fly!,'. j"/>lIl I"<'''''('''\('<: HUt! re~i~t:uw{' .,r " 1l':llI<,,,i.-.-i,,,, lillC'. The .-"lid lines ~h,,,,· c"I"Il!:,tNl \',dll"s: the c:;rl;l(>$,

lI1c:I~\I ...:=d \""hle,.

FEATURES: ,.. 11(':-:i,.;\;1IW(' ii' J'end in ohms,
indclll'lldcnt of fl'{'lIUC'IU·Y. direct.ly from the
scale of an :Iir (·apac:itor. Thi:<- fcuLlIre is made
po.'Ssiblc by the Il":C of :1, suh:;til"utioll method
of llH':I:-iUl"('men\ in t.hi,.: bridge ('il'('uil.
....\ntcllll:L !\W:\.";\ll"cmc:ml,.: :\I"C IXl.rtit'lilarly
C:l":y to makl' he('lull'<' of the di ..cct-I'(':l<!ing
I'c",i:<lancI' feature :Ind :tl::o bel':Ill:"(, the di:ll
of ('" is l'alihl':Hl'd ill ohms n~:l('lall('C at. 1
Ille~:\t:.,·clc .
... The !"e:<i:<lh'e .eOllllll)llCnt is nW:\,;IlI'{'d ill

term,.: of :\.Ii:I"(,(( re:<i:<lor (Un). a fixl'd capacitor
(ex), and a \':Iri;lhlc <'ap:u'ilur ('.1). This
fcalmc is all i1llPOrl:11l1 f:H'\()r in Ih(' hi~h­

irecJllCllc'Y pcd'orm:tllCC of dlc ht'idg:c h('c:\ll;;e
l"<':<idlW' p:\ mtll('t('t',.: C,llI hc m:lt!L' III lwll :<rnaller
ill :\ rixcd I't':<l:<lor :tnd :1 \':triahle c:1pacilor
Ih:111 in:1 \'ari:lb](' I"c:<i:<lor.
.. ('OJ\\'Clli('IW(' :lnd protel'iion in Lr:ln,.:porling:
rb(' ht"id~(' for field work i,.: pm\'idcd by u,.:ing
:l rUJ.G!:cd IU~:lgc-I.\"I)C c:ltTyillJ!; (':1:<(' :lnd
con'll".

SPECIFICATIONS
Frequency Range: 4011 k,' tf! liO :\Ir'.
Reactance Range: ,il~IO!! III l :\Ie. Tlii~ ranl:l' \·"ri..~ il1­
v"r",'ly,,~ I ILl' fn·'lllt·I"'~·. ""<]:<1 '<I1",t fn·q<L"'H'i,·~ lhc Ji:ll
r..."d;nl: rnu~l I.... l!;,·id,',1 h~' 11,,· fn"IH'-''''T i" 1Il"l:,U'.,·.. lc~.
Resistancc Range: (J tu \l~tlIn.

Accuracy: V"r n·:<I·l"n... ·. ,,1 rr~·'pl\·"ri,·:< up I" .;0 :\\t.•
± \::'1:, + I!! t 1I.l~101'o X If X IJ. wlwrt' If;~ d,,· ",,,ail­
ul,Nl ...·~i~latl'·'·;1l "hillS :"1<1/ i~ II,,· f ....·'l'len{"y;n )'1".

F"r l'<'~iSI:ll""'·. :11 rn"lu"lWi"s Hll II! ;:,0 :\1". ± (I"':'+ U.I Ill. ~ul,jf·... t It' ,'t<r'"I"'li,," fHr I"f'~iflual 1):<r",m·I(·~.

AI hil:h frl:qlltlld~.. 111(' ('UHN'li"lI d('l,..."d~ UP"1l lhe
Ir("lll('I"'~' an/l (II......' II,,· 1I1:l1l";IU<!f' "f ,hl: 'lllk""wn
r(·_i_Ial"''' r(J1"I~'U"llt. _\1 I",," fr('/lllrlwil-,_ the ""rrN'li"n
,1('IIC"d~ 111"'1< Ihe fr~'/·,lI"!I<·~· (ll<d UI~'" llie 1I<a~nilH,I..
uf Ihl: Hukl"',,"1< re"t'l :l1,,"e '"'''''1'<1'''''''. 1'1('11~ ('If 1.<,111 llir·-e
(~Irr.-·,·titlll_ "r(' lI;\''''' ill Ih.. ill~lrll"'l;ul< l~ ... ,k 11"'1 ;~

~1l1'111icd willi lll(' 1Ir;<ll:e.
~,ti~f'''·lur~· nl\(.'r,,!i<}Il ellil 1.... ,,1.1";"""'\ :1\ fl"f''1''''llrip6

up tl'> UO )'1" willi F'u"'"h"t l)'~'rt'r ",·'·ur.".' ,,1<0\'(:
50.\1, Ih,,,, al low<'r fn'll',rl",i,,~.

Accessories Supplied; T ...,) input Ir:lns(jrr,,"r~. une
eu,·"rinl: Ihe r"IlI:C Frulll -lOU k,· to 3 ).1<-. II", ",h"r il"\!J1l

3 :\11' l.... jiO ).1(': IWu I":lfl~ uf .liITI'r,'1I1 ICIIJ>tlUi (for ,">Ill1Cllt­
;"1: Ih" IIllk"""",, ;1ll1ll:,laIW"): Iwn '1''1"1'>1 ii-l '~~1.~i(l1

'·:ll,h·~ r"r eUIl"... ("tlnlt !!t'"c-r"tur :",,1 Je!<·('ll!r.
Accessories Req u ired: " r"d;ll-fr"tt'H'I"'y g,'llt'r"lnr ,,,u.!
it dN"l'lor Ilr" r<.·'luil"f'd. 'I'll<' TVl't; 1'01/.;.(' :-:1:"I<Jartl·~icm,1
(;('lll'r1l! ....r is " ",lli~Fa"I"r~' lIf'!<('ral'>I·. lIS ar,· II", "Ider
Tn'>: llO.;_ll "",! ,hI' Tn·t; li,,-I_ \ )'1"<!lllalo',l Os,'ill:.l"r.
A wdl_sh;,'I<l,·,! r,,,li,, r",·.. i\·,'r ,,!),.('rililt d,(, d,·~irt·ll fre­
'llIl."ney Wlll:e;~ ,....rullIlI'I'nd.. ,1 ~.8! he d,-t.·,·t"r. '1'1", ..""~;,,I
e"bl~ 8Ul)I,li"'l ("r ('"<lIIl1"'·li.... " (h Ih,· rN',·il,,·r ;8lill"d uilh
8Jl"d~ t"r,,,i,,,,I~ M nu" ""d fur {""l<lIe"li"" 10 Ih,' re.."h·cr
inplll li·rmi1l"ls. I''',r l~'sl r<·~IlIIS. hn",,,,,,·r. it i~ r~"''''Il_

In~·,,,I<·<1 tl",! 11Il." r,,"f'in'r he iiI tNl wil h :1 T\'I,t; ii I-G
1»",,('1 Phil: amllh,' (',,101(' Wilh 'I '1""1'>: 77·1-.\1 {'"hi" J:lck.
The~e ell"xial u'rlU;I1:11'l' "r,· d,-.er;hcl! "" 1':11:" :!lJ-l.

Mounting: l\iq,I""c·llll:;:al:e IY1~ c:,~" with e"rryin~

h"II,lll·•. 1\<>111 inlH11 lrans(.muf'l's "r.;- Il"mlll~'d i"s;,lc tl,c
c,,""', Cl!llxi,,1 ""hi,,". II-'''!•. :Iud j""!rlwlir'lI h,,.,k :,re
8ttlrcd ill Ihe cl!""r of the i".lrlllll"nt ",11('11 ""t in ,,~.

Dimensions: 11 x l:l'f xl LH illdlellQ,."r-"ll.
Net Weight: 3,11" I)QUlnl•.

C,,'" It'o,<I , __--'p--'''"'':' _
916-A

PXI'E,,'I' XQT1CE.
! Rodio-Frequency Bridge r
s"" "",<' loJ. Il,,~e "I.

CIVIC $450.00
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TYPE 650-A IMPEDANCE BRIDGE

USES: The T\'I'~: 050-.\ 1mpc·dalltc TIridj!C' will
mca,;ure the indtWlanCIJ :tnd "wrage (:\('101", Q,
of coil;:, the capa<'itallce and di1i...;ipatiUJl
factor, D, of cap:witol':'i, and the arC and d-c
rCili."tIlI1CC of all tYPD'; of ]'c"i:.;ior,.;.

In the lahomiory it, is l'xtrcmely u"dul
for mca:,ul'ing tlte circuit. nm,.:tant...; ill ('x­
pcl'imcntal cqlli!llllcnt, 1(,.~tillg prclimill:ll",\'
"ample.,;, and idl'lltifyill!!'; unlaheled pari,.;. In
the shop and on t,he te...;I, IJctwh it h~L" many
:Lpplicutioll" in routine tc..,ting and falllt lura­
tion. Tholl>:;\Ilt!;.; of thc,'c bridges art' ill Il"C all
0\'01' the wodd. in go\'cnUllcnt. and indu"trial
hd,ora lOric..;;. cdllcationa I i Ilsti11IIion:-:. ('\t'rt ric
V;clIcl'llting ,;'alions, and radio hl'O:(c!ca"ling
1il:ltillll..;,

DESCRIPTION: THE (j.')0-.\ lmpcd:uu"(' HridJ.!:C
i... a ('0I1\·cI11iol1:11.j-:'\1'111 impcdanl'c hl'itl~c. It
i.s ('Illil'cly ~clf-(;ont:lincd, illtllldin~ :;t;IlHbrd:<,
hIlUCl'iC';, and lone ),<Ulll"l'l:, :md 11; dirct"t reacl­
inl! o\'cr wide r:ln~c" of d-c 1"0",i"lal1('c, a-c
rc,.:i":\'''1('C at 1000 ('....('Ie.., capacitalll'C :lnd

di:<:-<ip:ltioll f:ldor /) = I~ ;11 1000 cy~·lc.'" and

lllductalwP and ,.:tot'a~(:·facLOr() = ~ al 1000
ev('!rs.
. ]{c:.:ult:- arc read dilTdly from dials h:I\"inll:

appl'Oximatcl,v lo).!:arithmic ~(·:d{'l". '['he po,.:i­
lion of the dcelrnal point. and the elet'lrkal
unit in lenns of which the IllCIl:<llI'Cm('nL i,.;
mollie :lIT indit;ll<'d hy the po."ition)' of t\\·o
:<e]m'\or "",ilche;:;.
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Hc,.;i.';lll11l'C j" lllcn,:Hlred ill terlll:< of:t :;tand­
ani rc..;i:<lalwc arm; indlll·t:ll\(·l' and cnpaci­
t:U1I'C arc llIca,.:urcd in tprm..; of mil'a capaci­
tance :<t:U1dard:<, ,.:imi1:tr in CUll:<Lrlwtioll to the
'l'YI'E ,')05 Capacitor;;.

.\ huilt-in ~ah':uH)I1l('ter i:-; ll:<cd :1:< the
clet('I'IOI' for cl-c work, :Ind h(,:ld tell'pholle..;,
u,.:u:llly pn:('eded b.\' :lll :lI11plifier, arc u:-icd
fur 1000-('.\'("10 ml';I:<1I ren1l'III":,

FEATURES: .. ('ompletc :l\':lillll,ilily, 1Ic(':\ll~e

of the :<c1f-l'UI1t:lilH:d :<tandal'd:s :Ind 1)011"('1'
supply. i,.: an ollt:<t:llltling fe:lLurc of thi,;

bridge. The only a('c('~.;:<or.r nc<:l!('d i" a pair of
hC;H! telephone,.:.
.. \Yide rall~c" or all killd~ of impl,d:lllCC" tan
be me:l.';llrcd ,.:imply alld \\'illl r:tpidity.
.. ('onv('nil'IH'C cOlllllillC'd Irith :<llllkiplIl [(('{'u­
r:H'y for all hut \'cry pl'cci::,c \\ol'k lTIake Lhe
Tn'I'; li50-,\ ilt\"aluahle in (l\'OI'\" c1eetl'ic;\1
lahol'a Iorr. "
.. Dil'el'l-I'c:ldinp: dial.", eliminate :ulclition:ll
time aml\,ruuhle with (:alcuhttiun", The pallel
photograph ,.:ho\\"s \ he i3implic.it,y or the
controk

SPECIFICATIONS
Range: Thl' ra"I':"'~ "f Ih... illslr"""'H! ar" ~i",'u iu llll'
f"U"",i"l; lahle. The lnrmni"al \',d\le~ "re til(' r\',,<!ill~ "f
II", ,·"lihr:ttNI rli"l~ ,,,,,It;IIJi<'l; h~' Ihe Fetlilt~~ 'If Ihe
,ll"~"d" 11I"lecl"r ~witd,,·~.

The f~'l,,('nr'~' of the m;('n'llh"'''e hUUlltlCr is IlIOO
eyde$ withi" ±£>%'
Power Supply: l"mr Xl). G dry c('l1~ f,,,' I!II> ,\.,. ""·:t~U"""

11I1>1lt~ alld f"r ,Irh'illl: tit" ",ierol'h<tue lrulIlI"l't ar" SUlI­
plied :Illd ~11'W(' for II"·,,, i~ pr"\'itl"d al the I"I! "r the
""hi""'I.

The Tv I'f; n,;ll·I' I Og"illIl1M·.\'''l'lifi"r tl"'~"ril~',l u" the
''''~t l",!!:e i~ :,Is,' d,'.ig""d 10 fit illw tire ball,'r~ ,'<>lH"
p"rt""'111 "ml l.r",'i,I" itLl'.c:n,,,,d ,,-c "lIt! d-" "tHI"lt f"r
Ihc bridj.(,·. In ",1<Jiti"" it has "" a"'plil;,.r tor "il<!;lt the
d,'! c"lo" ,';r"ui1",,,I " "1""IIo('r or f>\ hl-'r "I'entl ;"1: f,'" tit res.
External Geoerator: l'w\"i.i'lII h,,,' IlN'u ""ule f.,r usiu~

:Il' (:xH'r",d l(N'Cr'H"r. "ilhour.:b i{~ ""I",,'il,mec to l:r"""d
m:oy illln'due{' :j(),>\c crror. ;-;ubjccl to Ihis lin,itali.ur, thc
rl"f"'IUeUC)' ma)' IK' ":tried ovcr " wid," ra"r.:e r"''''1 " f.::\l'
C~'dl'$ It> IU kc. The clTcc~of l:(o>,era(',r ~rO\l"tl "alJ""it'"lce
c:trt l.>crc,hwed by Il~illl':" '1'\"1'1: 57~ 'l'r"""f"fl"cr 1i't!IW"c"
Il.·",..."t"r anti hri,II(·. (-''i,ee jlallC 00.) Th<- rcadill!; \If tilt'
rn"iu dial ill ind"l,rn<i~'rtl or fr<'<l"cu<"}'. whil" lh... r~':"liul(

of 1he sttlf"!;C factor dial "'''~t he "",II il.lied !t,I', ,,,,d Ilm~

IIi the tli.s>l;p:ui"l1 b"lur dial tlil';II"d 1,,1', Ih" !:""",·'.ttJr
fr,'qa.·u,,)" in kil"".I"<·le" I" s:il"(~ the '·"l're,·t \·"lu,·". I'ro,·i·
"i"" is "':1(1" f". ,,<I.t;"H e~leru,,1 n:,,;sl''''{'e ir il i~ IIC<''(':I­
S:tr.,· t<l ilp'rc"ll{' the' r"lIl(e~ 0( Ih('~,' (lial~.

Accessories Req ",ired: HelLd td<'lllmnc": \\'""t,·,·" I-:Ie"·
lrie Xu. l(IlJ:!_(; "fl' rer""'''''·lldcd. Ttl inn":'''e Ihe :s<.·n~i­

li,"il~·. nn ,u"plili"r is rc,~"'"nclI,h·<I. l~c T\"l'y. G.;u-l'l
Osdll"tor·,\.tll.lifier, n"XI 1"'1.:".)
M 01,.1 nti n9: Hl, k ,·r, ...kl,··li"ish "1",,,il>ul" I"mel
'''''\lllt",1 ill ""lti lde,] ..-"h,m ""hil'l'\'
Dimensions: (Wi,hh) l:! X (""I'lh) ~o ~ (heidlt) lSJ1,
il,..It,·s.o\·cr·"ll.
Net Weight: JII~ I"Hltltl$ indutli"l: Il'lll,'ri,,~.

woo.02

.OO:!

,IIi.. ,,,,,,,,, ,\I"Xill""'1-----,--" .~---.--'~~

11"",#,,,,("1 ,,,illil,I,,,, l m,·~"h"l

(.'''1111,.;,,,,,« ,,,i,,rullli,'ro)- lUll mi"H'-
f"r:,d £ar:ttl~

,,,i"r,,h,'nr)' IOU h,'urY311II1"rl,""~~

I)<""i/",/i"" F"rl"r (i)
Sf""'!Jn F"el"r ( ~ or t) )

Accu racy: The l"rjW di~"I.r~:,,1i"l; dbl ~',w"r~ two ,Icc­
:"1,·,,. the rr'ain d.·,·"d... l....irt!: $llrc:ld oul ""cr 12 ;0<.:1'<)3
(thr,·I'·'lll:lrt,·r" uf Ill!." dial), It ",,,.\·Ill: ~Cl In 0.2' ",.

Arc"ra,·~' ur n·"l1inl!~ f'lr <):ll",,';t:lul'e :llltl d· ... rc"i~t:lncc
i~ If~ fnr th" i"t,'m'Nli,,!,' multipli... r dc""dc~: for ;,,­
dllpl:wcC. :!'~, The :"'cu.,...~' r:.ll~ off in thl' l,,"'(:r r:Il'j(c"
1""""1"" rtf the c~t ri'"wl.,· ~tlI"l1 I'aluc~ tn h... ""':l~l1r,,<I. Thc
... rr"r i't<"rc".c."t t,,:!' < for n:r~' I"rl:c \"aluc~ of ":'I""';I"ncc
:",,1 II·,· rc~i~I",.ce. "ntl Iu lU'o f"r !ar!:e \""hl"" of
i",I''''I'''''''·'

Arcllr:«'Y "f re:ldi1tl: for di:\.,ip"l i,U> f,,"lor or fur ... Ior/'!;C
f"rlur in ll'rlt'" (.f il~ 1"<,....il'l"<."·al i~ cilh...r :!O'; 'Jr OJXNo,
...hid,......... i~ Iho I"r~... r., Fur dis:oil':ttiull f'''I"r~ Larl;a
tit"" !I.U;; :Inri f"r ~"rn"'I!'Jt"I;"g gl',r:'l;'" f"Nnls, the
:""'"r,w)' ;s W' <, jo',.r e:tl>:ll'il:tltl""~ "f 1"$:1 th:on JOO J.lJ'f
,,1\"11 tI'l':t~'lred "" tIt<' l'''''''~l ~"I"...il'''''~ "",llil,li~r Ill"
<,nor ill <li",.il."li"lI ("rt"r i,,,·!"<·:,,!I.'s a~ e"I."dt,u"c <,I, ••
er":t~"~, rt':r<'hin!; ,,1"!Il1 lUO'/~ fur lIKJJ''''r.

650-A \ Impedance Bridge
°11 ;,1".", '.I'·lIh"".... I"" "",Iu<i",,, .."".rtc.

...........I 1ll':.\ST

I'ri-:e

$240,00·
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TYPE 650-Pl OSCILLATOR-AMPLIFIER

USES: The Tn..: (j,50·PI O,.;c·jll:l1ur-/\mplifiC'I'
is :l \li'('f\ll ('olllbilllllioll IIllil l!j'"iglll'd 10 lit
into the Tn't: H50-.\ C:lhine-t. ill the tUlllp:ll"l­
111('111 fOl'mprly hUIli;ill~ the b:HI('l'ic,.;. The
'I'n'E GOO-PI 0lwmtes from tbe a-I' powe.'
lillc ami pl1J\'idps :l V:tCllUIlHlIhc o:lcill:ltor
OP(,I':llill~ at Olit, kilocydt', :1 "nUl'CT of dc for
rt'sis(;111n' llwa,.UI"Cm('llt::. :Ind 1111 amlltilicr
til he 1l~1wit h hC:ltlphollC~OI':Ul :H; ga['":Lllom­
eLcr as 111(' hl'idp;e dClcetor.

'I']le 'I'YI'E (jOO-PI is 11m limit\,d to operation
wilh the TnE (;50-.\ Bridj!;(' :)tltl ('an he useu
:IS:1 ('flI11P:lC" (':,I'il1:ltlll'-:lll1lllificl' combin:llion
with olher bridge sy,.;lcms.

DESCRIPTION: The y:\t"llllm-luhc o!'dllator,
tunplific]", lIud T'('('lilicr for pruddillJ,:: the de
arC' :\11 mountcd in :1 compat't metal c:lbillct
with :\ top cOlllI'ol pancl width n'pllH'l'l'i the
woodell co\·(.'r normally used 011 the hattcry

Coml':lrlll\C'lltllf ,he Tn'~: (i50-.\. Thc ('HlltrQI
1);III('l has :\ "Will'h fur ;«lle'c" lll~ "ithel' ,h(> d-<:
or til(' ullc-kiIO<.:.w[e UUIP\ll, :1IIc! :1 :-:\\1[('h to
:)C1('1't :l flat amplifier charactC'l'i:"lic IJI' a 1'('­

SpOIl:,t· lUlled to Olle kilocycle. Hoth I hI' n:,t'il­
[1I1o!' output 11nd 111(' amplifit:1' gnill cnn 1)t:
\'lll'iL'd by p:lllc1l'ulltruls,

FEATURES: ...\-C' OI><'I-alion of TYI'~: (i;)()_PI
complelely di;:I)('II~.s \\ilh 11<'(0(1 fill' h:lllf'l'ies
fIJI' all IahomIUl'\' me:h;\lrCII1Cllts on Tn't:
G50-.\ BridJ!:l', .
.. IJ-(, output i~ cCllll"idemhl.\' hi:.::hcl· than the
() \'nlls lLol'm:tlly pl'oYit!.'d from ha1h'I'it,:,.
ThIIS. Wllt'll Ilw S(·lf-t'Ollt:lilll·t! p;a[\':lIlIUlII'ICI'
is ll:-<,d, 1he S<'lll·dti\·ily of I Iw bl'id:.::<, (01' hi~hcr
rC><ist:tnce \':IIUC'lS i:-: g:l'e:Hly ilWl'f'as<>t1,

.. Osdl1:110l' frcqllC'tll'Y is willtill Ir ( of 110111­
ina[ fl'L'{jIlCIU':Y :lrU'1' W:1I'1ll-IlP p('l'i~)(b:, thus
minimizing el'l'Ol'8 in f) :llld () 1ll(':ISl1l't'IIl{'lltS
eall:iN! hy d{,))t'ndt'llcc or di:ll t'alihratiuns 011

fl'cqllellc,r, ,
.. (JUlput of oj:dll:llnr is ~I'e,l1 ('I' :Uld di~t illl'II~'

plll't'r tll:HI Ih(' 0111 put of the hritl}(c hummer
which it replaccs,
.. OSI·il1:ltor out put is adj l1:<t:lblc. Tilis fClltUrc
is C:il)('('ially \':1111:11>11' Whl'lI llll",ISlIl'iltg it-Oll­
COI"(,(! int!llctol'S :1 LIv\\' nlIX dcnsities appro:tch­
111j.( initial J)I't'lnClihility.
.. :,hicldt'd 1rallsful'nH'I' I}('!,\\'('('ll oiwill:l i or :llld
lJridj.{" 1'('OII('C"S :jIm." l::lp;tc:i1anc'(' .'I'r'OI":ol Ilor~

m:111" ('IlCOIIIlICI"t·c! wilh extC'rll:ll osc:illalcJl~ to
,,:t1ucs comp,'lmblc with tho:sc from illtcrnal
hummel'.
... Tn'~: (j.~-PI C:l1I he 1I~! !i('I>aralel.,' as
os('ill:ttor alld amplifier or SOUl'CC of tic for
other llpplications.

SPECIFICATIONS
Oscilliltor:

FR"<IUI'!l<')' - I kc ± I C'.'
Jbrm'.uklll-1...,. lloll" ::'"{ M (u!lmlllllll,
OIX'tl-l"ilcuic \-,,11111:1' - cnn';II11"ll~J~ :ltljll~I:thlc up to

lIl:ls;mUllI or I:: to 1[, ,",11".
llIll'r rml I"'I>I'd"r....:- - ::1100 "llIn~.
lIurn 1,c,('I-I';lu\'.

Amplifier:
\'oll"~(' (;:li"-l"U"lit",oll~ly".Ijll~tuhl(llll) to nbutlt.

-1.j dh ,,-il II :I\'~'n'ltl' "":0111,10"1,,'.),
Se1M'liI'il~' -1I1111""'XIIII"I<,I)' I:, ,11'1 nU"""'Ilio,. to

K'l"ltlll h... 'rnunir uhrn tun.'1! til Ike.
11'111l [,('\'rl-iullu<iil,ll'.

D~C Output:
Opcu-drt>uit "OIIIlI(I'-liJU \'"II~, Ililproxim"ll'iy,
I II\(or",,1 11.,~ixtllll('" - :::i.IKllJ "hm...
M"xililUIil C','frl'1I1 -b Ill". '''' ".lj'l~tl"l'l1l 11Ixwil!ed,

(;;", be ~hurt·circ:uitcd"ilhc:.UL dllllmj,tc.

II 11m I ..'vel-leu timn 100 1Il\' no 10:'1(1.

Power Supply: JOij 10 I:::, (or:: III '" :::>(1) \'"Itt, 50 t.o GO
1'.\"1'1,'~.

Power Input: 10 W"tl~,

Vaetlum Tubes: (nil "\lilitHI'd).
I-GllG 2-G:'I.;.(;'I'

Acceuories Stlpplied: ('nlln{'('lnr r"r 11>'41 IJeL"~1I

o.albl"r-:ulll,lifil'r :\I,d l,ridJ,,"", :ou,11i "'" curd.

Accessories Recommended: 11,,:tIlI,hlllll.'l1 or :t-e .lilll'tlt.
ltW!I'r 1~'l<'h :,~ Tn'" I~I·FJ fur WI\: with "u\IIlili,'r on t...•

lIl<':'Bllrl.'"",,,t ~,

Dimensions: ('"hhwt-lO,K s 2~ x (iH illl.l111.'S,
1',11"'1 I:! s :l~~,m'li<'~.

Net Weight: 9111.1111,,1_,

Tv,. Pri~

650-Pl Oscillator-Amplifler """., .... " •• 1 IJOGt'S $150.00
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TYPE 667-A INDUCTANCE BRIDGE

USES: This hridge i." de-:i~lwd for :u'(,llralc!y
mC:l$llrinJl; the tludio·frcqucll(·y inl!lli'l:tlltC of
:'01:111 coil:-:, whieh ha\'c a low \':11ue of slOrtlf!:C
f:lclor, Q, at. :ludio-frcqllclH'iC"'. It. j ... w:cd by
Illall\' toil and rcCCi\'CI' ln~lnllf:l(;l.Ul·Cl'" for :\11
tludio..fl'cqll('IlCY llW:lsurcmClll... on the tllnin!!:
('oils for l':ldio rotei,'cl':<. It is a1:<0 (':lpablc of
Illc:l:<uring hiJthcr \·:tlll~ of inductance' (up to
I hcnry) and hell('(' (':lll he 11:<('<1 fl."! a Jtcllcral­
J)nrpl>:<C indlll'lalll"C bl'irlV;I'. \\'hen ('ol\l\{'('tcd
:t.'" a CamplJ<'I1 Ill11Lu:lI indurtalwc lll'idgc, it.
(',lIl he 1I:-f"f! 10 Tl1{':\'''Ul'C IUuLU:ll induf'tancc in
1('1"Ill.... of the in(Nnal ~t:llld:ll·d. 'I'Cl'rninal:< arc
1'1'0\-;(\('11 i"O t hat the bridge elm lie ('onnc('lcd
a,:" a 1'C."o/ialltC "ridge for :<1I('h nW:I.~llrernellts
:I:' the r:lti" of :\-(. to l!-(' r('~i;o;t:\I\("('. The d-c
re:;i:<t:llWe (';'lIl he dl'\(!l'mined hy ll:-:in~:l

h:li il'l'y :mel ,It:ah':lnOml'\Cr in pbce of lhe
u"lIal a-c J!:CnCI';ltOI' :\nd dctCi:lor,

DESCRIPTION: The :;ehem:\lic diafl;r:nll of the
Tyl'f,; (j07-A Indw,t,'lJlce BJ'idj.!;(' :-:110\\'11 Oil the
next p:tg-e indi{':llC:ol lltnl it dill'(>l'~ liulu fl'om
the \1"11:\1 indutlalwC hl'id~(', ('('rl:lin de:-:ij.!;11
f('allll'('.... ho\\'('\'CI', h:l\'c hccn inimduccd 1.0
eliminate re"idu:lI -"our('{.'S of error :lIld to
make the hl'idge dil'C(·t I'r:HlinJ(. Tilt' \'311:\blc

rcsi:-:tol'';; in l,oth thc ;o;1:lIld:lrl:1 and the un~

knowll arm:: :\I'C indlu,t:ul('(l tOlJ\l>CII...:\ted.
idcnl i("al in l'un:,tmci ion wit h Tr l'~: GI)8 ('om­
pen"alcd Dcc:tdc-Bc."istantc rnit;;,

Th(: \'al'bhlc indu<'tol', 1"" in :'l'l'i('_", with lhe
ul1known mak('~ it pOl'l'ilJlc to ohtain :\ lina!
induC'l:"lllt'C h:ll:ull'C indepcndcnt. ot' the ro­
sh.live 1l:l1:lnce of the brid~e, The ::t:tnd:\l'd
indll<"ior i:< wOLind 011 a ('C'r:tllli(' lOl'oidal fann
ill ordel' to minimize m:1J,:"I1Nit ('l)llplin~ with
til(' ":"Il'Ial,lo Induclor, The ::witch, 1\, j,; lI::cd
whell the bridge is CUllllccled :\.'i (~ t'C;<OI\:lIll'C

bridge.

FEATURES: ~ "j~h :\t"('ura"y (within 0,\ J.(h)
fUl' the llIe:\.~lll'('ll\I'nl of ::1lI:11l inl!llC'l:\ll('c...; i,.;
om' of the out ..t:tndinp; f(':ltllr~_'" of lhis bridge,
~ Errol":' intrO<!IlI'C'd h.":\ i'lidinv;-zC'l'o h:tl:lllt"~
lind Ihc ":ll'i:tlioll of illduclalH'(' with ~cuillt;:

of lhc (\('('ade 1'l'",i"tOl')': h:\\'c h(,('11 l'!imin:ltl'd.
'1'11\1::, illlbH't:'lIlI'(':ol of :1 few mi('l'ohcTlI'.\'s (':Hl
he llle:lslll'cd (':t::ily and lH'('umlp!y,
~ ,\n Intt"l'nal :-t:Lnd:ml j,.; prm'id('d for ('011­
"C'lliCIU'C, huL l('rmin;tl~ :lrC :\\,:libhle 1'01' C'X­
tCl"Ila! ... t:llld:ml", \\hCll ucee:-";:lry to cxtcnd
the ran~c of the bridge,
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SPECIFICATIONS

Range: (,,!llIrl'''''''''' 0.1 mil'r.. f..." ..:- t', I IIO'no. Th",
r;LI'It(' ~11tl 1>(' \'xtrnd,'u loy U~ill/; '1'1'1'.: HIl, :-;t:""l:ord
IIL\lw·t"r~ "~ 1·.~I('rn,,1 ~t:mtlard'. Wh"11 Ih~· 1,,,,-t,,,,1
~r"rl<l"rd is u~l',l. til(' hridl(l! "ill 1",1:'111'1- r"t ~I'.r.,~"

"''''''Ill hN"(o(>Il U.O(J "IL.I j"li"il)" Ul I k.',
Accuracy: In,hll'r~ulr,', ;I:;/O.:!'IO + O.ll'h). The r"I""'_
it"",·c ",'r"5S tl,,· I ;';K;>;(jW:-; l('rll1itllll~ ift "l~.ur !'I'I'j.<f.
Tille "!ll",,-j t ""e<- will ill"",""",' 1h,' \'11 h,,· or I:, r~,· (,,<1\1('1 "r~
fr:ll'li,,":,lly 1»' the :""OUllI ",,'J.e ..\1 I 1.,- "",I I h tlo..
inrrM5Cl it O.:IG',~.

Frequency Range: All c"lil,r:"1011 :.djllStllwuts "n' Ill:ode
1\' II ("",U<'I"'Y uf 1 kl'. TIlt' hri,lle" ":111 I,,· U"'I·<! 'II 'illY
(W"IlI',II')' h.·,,,~,, 00 ",p'les :1,,,1 tu kll, ....._d1"5. t"iI ,-rr"",
,....~Ilhi"l: (r"',. .lm~· c"i':\dtl1uo" i'U"I'>'lIM" ",til f,<"",,,,,,,,y.
\\ h,'11 lurr.:.' \'1'1"1'8 or imlurln,wc 111" lI1<'ll.urP,1 "ilh
cXt\'rllnl 4tn"d"'d~. !h(> f":<III<,III.')' sh"IlI,1 I", 1..""",·,1 ~o

1..."itl reJll.m"n..-.: cllcchl.

Standards: The ~t1\nd"nJ indll"!llr i. II 1-"llllilll'lI'~'

\fm,id ""HWI! 'JII 11 1',·r.,wi.. ("r,,,. !l,·.is,,,,,,,,, 1o"I"lIC'C,,,r
tlw ltn/hte ill tlladc uy "lC<l114 "f <Ill ill,IIl"!nU"""''''''I,cn_
.;>1"\1 'c~i.l\,r,

Mounting: The 1)rich.:1' i811uflplictl lIIo11nll't\ ill II ""I,i,,('I.
Acceuoriu Required: O~,.jll"u,r. ;w'I,li/I.". IIlId h.'nd
!t'Il·I,II'>lI",. '1'1'1" l:llll·,\ (I...·,Il,,! .., .f'I' 1':>0:" II' ""d
'1'''''1; 1:!;JI-H '\'''l'lificr :"1l1 Xul! U"h:rh,r \"...' 1'"0:''' lUO)
tire 1"e''''lIIl1lcwl,·d.

Acceuories Supplied: Twv '1'''1''' :.!i"I·X(' Shil'lded
C..nrlt'l·tol'll_

Dimensions: (I.(""glhj Ii"l~)( /"jdlltl 11;)( I""lth, !I'1
it",I,,'s, .,n'r·:.II,
Net Weight: ;!;IIII"lt"I~.

667-A Inductance Bridge. , , , , .. , . ,n:lIn:

I'rirr

$400,00

TYPE 578 SHielDED TRANSFORMER
USES: Thc"e j l'lIn~rOl"ll)CI":5 h:I\'C' II('CII df""ij!lltXl
ror ll:-C ill dil'(,(·t-rcaclill~ 1\-(' hl'id~N to i,:olalt,
the hridJ!e. rrom t'hnllJ!I" of d('l·tt·o:-t:1 tit· pOtell­
tial in the ('xtl'l'llal ('il'tllit tlnd to I'cdut'e the
elTect uf the {,:l]la('it:llll'~ of thi... ('xlernal
drfllit lo p;round. Ohvioll:,ly. t.he tl':lll,:fol"llwl'
CtHl be u:,-ct! to i.~()1:11C' the lJdd~e frum ciilH~l'

gCllCl':\tQl' {)l' det/,/·tur. Thl'Y arc :d~o ll.~erlll in
olher :lJl]llic:ltioll:< to isoble IIlC1L'<lldnp; cir­
cuit>! rnull the J!(·t1N:llOl' :lnd to prodllee :L

b:d:llwccl outPlll from :1 gt'tJlllltlc/1 gCllN:ttOI'.
DESCRIPTION: ·I'he. Tn'~: ,jiS Shi('lclcd Tnln::­
forlllcr is plu\'idc<! with two :-hi('l(k one
:HlIltlld c:u,h \\"illdill~. _\ third :<bil'id ('!TCt­
tin'I.,· ~1'OIllld"" the ('()l'e. !:1I11in:ltioll:-. The.
:U'I'Olllp:Ul.\·inv; (Ii:l.gram ::htl\"ii lite o..n:UlJ!C­
nwnt l.r :,;hic1d,; and the l'aJla/'it:tlll'(~hct\\Cell
1'lt'Ill/'IIL,;,

FEATURES: ... Thc inll'!':<hij'lrl e,lp:l("il:tncc is
onl.v ~~O J.lJ.lr :;0 Iltl' tul:d added \'ap,Il,it:lIlj'c
ph('I'd :ICI·O......; Lhc hrid!{c :ln1\"; i:: only SO J.lJ.ll'
in p!:ttc of the u.... ll:tll.\· l:t1",J::c ami lI11kn()l\"l1
~(,II/'I·:ltOl··tH"'~l'oul1ll t:lp:u'it:UW!l \\ hi('h e.:-.:i:-t,:
wlil'l\ no tn.ul,fonlll'I' is u~cd .
... \\ ide r:lll!!;~ of frC'ljllcll/'Y ,mel 10:1(1 illlpc/l­
:1l11'C' :11"(' ('u\'cl'('d I,,· c:lI·llmod,'1.
.... \11 lllod!'l .... ('all f,c ll:-cd Iu :-11'1> 111' or ,:tl1P

down from V;t'IIt'r~ltor 10 hridj.\:(~ :lIld 1\\ II ul
tilt' tl':lll,:rOl'mcr:.: C~l11 be COlUlt:t"lCU dil'l.'ctly
to the tiO-c)"tlc line.
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BRIDGES

SPECIFICATIONS

Turn, Ratio :\11 lrIocl..l" 11:,,'C l\ turn" rtIlio.,f .. t<l 1 ;lolle!
In"~ he ll*tI t'I\I,t!h' " ..II in ..illl,·r dir.....'i"n. Tho: ,"cu",l
IIlIml..,r ur IlIrTl, for "",d. "ltll,lIuK il ginn ill the 1'11,1."
.....·1"" .
Frequency and Impedance Range: :'iC'e l..'\l>ll.I h..l"w.
Capacitance: The' din.;t t;lol).,\,..jl:,"~ 1.ll"1"1'C11 I,ri",,,,,,·
,u,d ~~",<la".wiudi'lI:" ill IC'N tl"", U.:J J'J'f. tll"l 10f'1"'C'l'"
Ihe prim:>r)' 'mel ~",d",,· ~hil·ld,., l..,~ tn.'\n :w 1'I'f.
,\n·m~.. ,-"I""" r"r the r"I..~rit:",.....~ ill tI'l' .li"ll:n"" :lre:

rt-dt11'hi~ .I"",·s lhe "'i",lin~ 11......·01 ill Trw.
SiS "'hield..... Tnlll.fonntor. TIIC.' ('"p..... il""'·"
hCIW'C'i'n "hi,·I,!- ill k""t :H a loW' "Illue 1,)'

~'.o:&d"C d,e "illdin~ :\l! .!'ltf'\Tn.

(..llotJ~r) 'I'hi. <!':L":f;llIl ~h,j\\'" " I,:fr'llllth'd
hriLJI,(C lIlIl/l.liNl Ih",ul(l1 " dUllhll'-"hkJ,j,'d
ITlIll"f"rrner. \\·h.." the '''''C is I{TO,,".J ..d. Ihe
...1p"dtntlNl 1,1:,,·.·,j :"·n"'. <'1ll'1i ""I>:",ilnll<'O
'trlll i. In ~~f. This ,·"hl(' is j,,,,,,,, n nlnl iM l'Qn·
..i.k'r"I,ly .Iluller tlmn ,hl' Ilnkll<,wu J.:.'lU"r­
:\lOr,'c"l~mulld c:op,wit"nN' ,,-hi ..1t 1I1111R1I)'

e'x·,,~ ",h<"11 " u':>u.fo>nner i~ m,1 ,UICd.

• e;..:h :!tlt.) I'l'l
U.:lllill

","ell iO ""I
•. :10 1'1'1

c,. Co,. ( ., C'.

"C';, (',

C,

Winding Inductance: The 'I1'1.ro,xi"",,(o iutlu""", ..e "I
"'I)" ",iucliu..: i~ "'111,,1 to tic.. HIIl"«' v( ,h". u"",ll(·rol tunot
lIlul1ir,lil-d lJr ;iJ. x 1O-4I,t·nry".
Winding Resistance: '['!It' d-<: re<i.'"n ..e "f lilly wiudill/!
(ill "hili,,) i~ 1I1'lm,xi"'''lel)' :jO lilllt·" tI,,, intl""t"".. !! ill
1".'Ilr~·I.

Applied Voltage: The hiJ.:h·imjll"d"lwc ",intliu..: of Tr"fc_
57;:.-;\ vr -II may Ill! t'('uIl(.'(·INI dirt.c'dy """".,, " 115·""lt
50 t" (jl).,·p·Jt·liue if tI ... i"'l><'tbllN, '·IIllllet·I,·,lltIlli.. Olher
windillJ.: f'tllt"llf or eXt'ft:<l~ tlu' 10we"l ""llle 1('''''11 uI"I.. r
"I;rim:lr~' ill1',,·d:m....... ill 'II" I"ble h.·It",·. 1'1,1' Ty".: i>;l\.-!3
m,,)' h.· ""hi :.t ~S l·yr-l".UIl\!('r th.. ~"me ~olltlilio"~.

For T'·M... '>;1'>-.'\ for .11, II.. 1'",·.irnl'.!"I:",rt: wintli",~

II"'~' be ...."'le'·u~l dir<.... ' I." 10:t Il.j·,·"ll, 50 ", (i.l}..f-~',·Ie

JiU\' 1,,,,,·icl,·11 11,:>1 tllC.' re"i.\:",..e a"ro_ 110.. hiJ;h·im­
pNI"nt"C.' "'''clinl: ex.....·,b 111.000 <)hfll~. The Tyro: ':';b-ll
m,,~· he u~1I "I :!,; ..~- ..I,," 'Ul,I..r Ihe ""lilt' C'lI"dilio"~_

Insul",tion: The il~~ul:>Ii,,,, f...-.m "·,,,.Jirll: II) "'inl!illst ""d
frll'" ... i"tliuWl 10 "'~ w.1I "'itlu;'''nd 1000 ,·"It... 1...·"1..
Mounting ilnd Dimensions: '1'1_ Ir"n~I',"nl'f"OI :lre
llIuunt ..d ill :\1<.. 1..-.1 II "',_ "i,'l.' , .."It(' ItO (or diln.""....-;oll~).
Net Weight: :!l, ~lInds.

/""1.../"".... It,,"?,-
P,im,uy .........."""'11

578-A
578-8
578-C

('-,00 to 2100150 eydcs to 10 kf' 50 P. 10 5 kn kn 10100 kP.
1000 to 1000 20 ('\'{'Ie" to 5 kr GO Q to (j kp. 1.2 kn 10120 k!!

GO to 210 2 k'(' to roo kt 20 n to 2 kn 0.-1 kn to -10 k!!

'f.\IJU:

n:xoll
1'El'lO

$20.00
20.00
20.00
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BRIDGES

TYPE 740-8 CAPACITANCE TEST BRIDGE

USES: The TnE 7·W-B Capncitancc Test
Bridge is a. GO-C"Yc']c cnlM('ilancc and di::i:,ipa­
lion fact.or bridl!:c for lISC in both laboratory
and production tc"ting of paper, mira, and
electrolytic C:1p:u·jtors. The eaparit.or mallU­
facturer call U:<C it for pl'Oduct.ion t.cst.':i, the
capatit,ol' uscr for ac('cptancc test". It. is
pnrticularly uscfu1in test.ing clcctrolrti<; capac­
itors because the test. cl)ll(lit,iom; approximate
the normal operating conditions of w~c.

DESCRIPTION: The circuit t1:<cd in thi:-i im:lru­
IlWII\' is that of ,\ 1'cric";-l'c"i"t:ultc (';q)lll'itancc
britlgc. 1t i" similar to the ('apacit:uwc portion
of the TYI'E (j;:>O~A Impedance Hrid~e. Jill!.
adapted for OO-ty(·lc u:,c. One ratio ann is
varial.lc ill dce;ldc :-:t('IJ:-:,. ;lIHI tllt~ otll(-'l' i:-: j'lJl)­

t.inlloll:-:I .... \·ariahlc aud c~t1ibratcd dil'cetl)' in
c<1.pat'it:lllee.

Di:-:sip:ttion fador i~ nwa."urcd hy mC'ans of
a. dU:ll-r~\l1gc ,':triable rc:-:i:-:ior in :-:cl'ic,,; \\'ith
th" ,"t:lmhud (·apaeitor. The dial is dil'cGt
rC:l(lin~ in di:-::iipation f:l('10r (rtw('), BC(';lU:ie
the ,;wit(,hing ('ap:H;it:lll('C':-' of the Trl'E G50-A
hnpcd:\I1CC Bridge are climinlltC'cl in Lhi:-: in­
strument, a con:-:iderflhly higher :1('('m:vy of
di;.;"ipatioll-fact.ol' mNl,.;HrcnWIll. i~ ohtaitled.

]'l'ovision i:; made for introducing a. d~c

pohrizing voltage in i<cries with the capacitor
under Lc,.;t,

A Vii;U:l1 null indic:ltor is II,-:('d, eon"i"ting of
tuned amplifier and an elcct.ron-ray tu1,o (the
so-e:llled nlfLl?;ie eye), A :<en,'<itivity control is
provided. \rit.h this type of null incEcillol', it iJ:;
po;::"ible to ll."e the bridge a."i a limit bridp;e in
production te.-:ling,

Po\\'CI' iJ:; obtaincd from thc OO-(')'('Ic line
throllgh a :-:hiclded i:-:olating t.ran.'iformel'.

The complete bridge n..,.,;emhly i>: mOllnted
in :In airplane-luggage type of ('ul'rying C1I:-:C,

Opcl'(tting in.~tl'll(;tion:-: :1re cOIl\"enicnt.ly
mOllnlpd in the eoycl' of the in~tnllncnt., and
a compkle circuit diagJ'am is at1:u'hcd to the
ba.:'c of the culJinct,

FEATURES~ ... The dil,(,('t mpa('ilalwP or un­
grounded capacitol'ti i:'i rnc:l.-:urcd IJy this
bridge,
... Po\\·er-linc operation nnd the ,'i:-:ual incli­
eatOl" make the in.-:tJ'llment dc,-:irahle for prow
dlldioll t.c>:ting, c:-:pccially ill noisy loealions
wherc hc:tdphollc:-: \\"ould be H:-:c1e.<:.".
... The ranj.(CS of lllC:1Hll'CllIcnt arc wide nnd
thc op(,l"ll.l.ion is :<imple,
... A minimum of capa('italwe h('lwecn p:C'ner­
:ltOr terminal." and grollud is ill.'illl'cd by
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t:ll'eful ,;hic1dillg in the power-supply lrans­
fon11('I·.
.. .\ n :\('('I! ral'Y or 1(<. fOJ' I'ap:u'it :1111'('. and
1.;jf c of full ",(';tIc for di~... ipHti(l1l f:.tNOl" ha"
heen ohtailll'd m'Cl' m~t of the r:.lIlg'l of the
in:<trUllwlll .
.. Xunnal uper:lling condition", ('an ue rell["()­
duee<! \\"11<'11 te:-linl:!: elet·trolyli(· l·ap:.\.{.·itor~ by
lI,.in~ a <1-(' pol:1l"i7.in~ \"ohage. The a-e \'ollagc
imprL""':L'(! hy the hridg;e it,.:clr is ",1ll:t1l :tnd
,:imulatC' the ripple U"'lIl1lly encountered in
!>owel·-.;upply lihN>' .
.. .\dcqu:lle prulcdioll i", l1fTOlxled hy the
{"o\"ered ca.,.:e. :md ...mall ",izc and light wcight
make it !m..... ihlc 10 move the instmffient
t:a ... ily :lnd :<et it up wherever Il~~lry.

BRIDGES

J'n/d""lion u··tii1l1 of Cll'l'lrvlr'i<: ""j.:t<:iIOnl ....ith
the ""1,:o.. it:Ull'l: te't bridj,"C_

SPECIFICATIONS

Capacitance Range: 5 ~"f to 1I00 ~f in !lew'n rtltlgl'fl.

('"p:u·il:m('l' \'"hlh :u·,,· 1'('-:...1 t.I'r...·l1}· frolll '" lo~.. rill"llie
lIi,,1 :Iud muitilllier ~"'l,·h.

Capacital"lce Acc .... racy: \\'itl,iu ::Ll"'~ o\~r tiM' ",,,in
,w.·:"ll' \1 w II) "f the C\I'.\(·Jl'.\:\(·E di"l (r,r :tli
mulril'lier l!'l'\l,nlt~ "'~""Ill JIOOI. Wilhin ±J..:>r. "r
±=.i ~"f....lli.. Il{'H·r i, 11l(' bn:.o'r. "" tlo(' .0001 lll"ll'I,Ii('r
II" Ih.. ",,,in d....."rlto ••f liK' (·\I'\(·IT.\:\"CE di"l. lk-Io,,'
J(XI ~"f Ihe error 1Cr:Il.hmlly 'w·n:....1Sl'Ii to ±511J'f "'" Een.> i~

:01'I,n.",·I'l·d.
Dissipation Factor Range: 0 10 W~ in two r:\IIl;e~.

lIi~~il,,,tion f" ..",r .."I"o'~ :lrt.' r(·:od dirl"<'"lly from "" en­
It,",,\'NIll<',,le :U1d 1IIIlhil,li('r ~,,·il,·Il.

Dissipatio" Factor Accuracy: Wilhin =1.,,'";. o( (ull­
B<·"le ...." ..linll: f"r "ll ..."p:wil:I1ll..'l: Itlult'I,li.·,.,. o'X....."1 .0001.

Un the .UIIOI "'''I"u'il''lI''C Ilmhil'lil'r 1& '-'''r...."li,," of0.;1' ~
Il1lUuld he .:>ubtr:wl\·d (nllll till' di,,1 n."ltliulI;. Whell this
t.....rl'.·'·l;(lll illH:I<!l' the eaUlI."ti"n i~ ""th'" ±'! d'\·i~iolt'

Ull lhe xllllultil!li"'r :llld wilhill ±1 di"isiull on Ihe ,,10
lIIultil.li,,·r (",~ 1J1 .. ,t"l:r:ll'h).
Temperature a"d Humidity Effects: For IllC"'lUTC­
,,,""'0 "I"",,, l'~1 }',..f 11,1' U""""'''T uf w<,,,.,lt,,,,,<,,,t i~ "<"H_
1,ll'll'l}" illlk'IIC"lll',,1 "f t~')"JlN"tur(' ",,,llmrnidi,y cOllcli­
tioll~ \IV," tltt: ""'1;<' 1;:',. F:l1m'Ilhl',t IV (15- Fahrenheit.

o to 9-;I"~ ....lati ..e hU'tlidit} .•<lr \('1')' 11"':011 C:lp:ONI:"H'I"$

11K' Tl':ulinll: of the di""'I".,illu ("clur t.li:'l1 "ill I.e :lff...·u·d
I,}' l!('\'ero humidity ooll\lilion@.
Voltage Applied to Unknown: Thl' \"OIt"ltC iml,r('~,..,d

:t('1"Ol!'!' Ihe 1lI,J,;I",wn termim.l. \·ao". ,~mli"",,""I}' "j,1l
lhe hrid~(' ~'Iliult. F"r n'ry ~1Il'11l /""I~·...il:Ul"""" ill Ihl'
l<,\\'••~, r.1l1~·. Illill ....II,,,..... i. ~111'r>,~irn"'l'l}" 3" n,h".
... rtd il ,Il"'r>'''''''a ,,·ill. in'·f>.'a~il1lt .·:II.a<'l''''''..•. 110 111:01 at
1011 ~f il i. "1'1'1'<>,:,m"teh Ill'" ..1111
Polar!:!:'ng Voltage: Tenn;u"l, f"r /"o1"nN"lill~ :0 II-c
1",I:lo~i"l: \~,It:,It(· 'or,' 1l ....\'i.. I/"d "" lI'l' lI:ulI'l.
Power Supply: 10.; to I:.!"; \·o1t~. GO c}'d{'~. The v"wer
inVIlI i~ \.; "':HII\.,
Co"trols: ('''I)"t'itUIl('t' di:!l :Iud Il111lliFJli,·r. di;,;;.ill"lion
fa"""r ""111 ... ,1 :m,1 m"ltipli,·r. fI(·"~ilil'il~ "'"mrol.
Accessories Supplied: A Ii"/,, N'mll.... lO. ''/"Ir,l.
Vacuum Tubes: O,,/" each (;X~T/G. 6.17, liE..;: all ure
Stlllpli{'(1 Wilh 'h/" hrhll.....·.
Mounti",,: Portal,l" carr}iu" "':1;1('.;,f :,iq,la"l,·lu/.:l':.ge
''''"~lrll'·li<JlI.
Dimen$ions: (1./"Il11,h) 11',. X (",i,h],) I.; ~ (h"ilth~) uU
in"lu'5. on-l"-all, iW'hlllilll:: ,·Ol·t'r "nd h:u,dl,,~.

Net Weight: Iii J.HHllld~.

740-B I Capacitance Test Bridge ......•.•....!
('"(/,, lI'l)'"
IMHI~I.

",i,..
$192.50
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BRIDGES

TYPE 1611-A CAPACITANCE TEST BRIDGE

USES: The TYPE ]011-:\ ('ap:H'itallce T{,,.,{
Bridge is dt'sipwc! for OO·('ydC' ('ap:wital\(;('
nlld di."r-:ipalioll ratIo!' llWai'\II'I'tJlents 0\"('1'
\'('ry \\"id(' range::, It i:< i<uitahl" for laboratory
01' :<hop j,p<;ling of nil kind::: of papC'r, mica.
:\lHI c!('{,j mJ)'! it: c<1Jla('itor~. It al"o 1l1l't'ls til('
l'equil'cmt'nts of till' dpc{l'it PO\\"('I' intlll":!!'y
for shop tc:<ting of in:<lllalor:<. partieularly for
nwft:<\lI'emCIlL of di:<:<ipatioll [adur of hush­
1lI6":'. in:<lllatOI'I<, 1.11(' in:<ulat iOIl of t ran;.;­
fUl'Illl'l-;';', l'ot:\ting machilll"l'y ami ('lIhll':". It
t':~n he ll"Cc! in Ruth mCaHII't'IlH'nt:< ('n'n
where t1wrc arc ndjn.ccnl bll": potelltial" of
SCn't':l1 thOll:<and voill'.

FoJ' til(' WilT' and cab!(' 1l1f1.111lf:td,lll"l'I', tlli.'>
bridge otTers :1. convenient and rapid IlWfillfo:

for loc:Ltin~ Im:'llks in table, and for Iahor­
a.tory and produd ion tesls of di!;sipal ion
factor and clLpal'itanc(' Oll all kinds of c.lhl('.

The ('ollllllullieatiullS illlltl!;lry \\'ill filld it
I1st'ful not, only for routine t:l.!l:Icitnn("(' and
dh:~ipati()n fadOl' I.rst:-; 011 eompon('nt ('ap[l,('­
itot':; but :1.1.-:0 fot' ('hee·king ('apac'itancc 10
ground of t t':)lIf:forrncr willdings) ~hicld,.. and
c·ircuit clements.

DESCRIPTION: Thl' c'in'uit, Il!<l'fl is till' serips­
t'(':oii:oil:1nl'(; cap:\t'it:HWI' bridge, One rat.io arm
i~ ('ontillllow,:ly Y:l1'iablc and t'alibrat('(1 to
t't'ad dit'('ctl.r in c:lJliu"it:1lH'(', The other mtlo
arm is Y3.l'ia!>[e ill ckcade :oit!'ps and SCl'W"S as
a mulliplipl' for ill\' dit,('(,t,-t'padinp; diil1. The
Y1ll'iahle r('!;j,.:tOI~ in ":Ni(.;; with 1ILl' sl:llldar<!
c'aJlaeilOI~ an' talilll":lted dirt't,tly in dis:oiipn­
t iOIl fad Ot',

Prodsion i" made' fol' ('Olwpnil'llily ilppl."~

ill~ an external d-c pvlarl1.in~ \'oltag(' to the:
c'apiU'itol' under tpst.

.:\ yi:oil1ld null illdit'atot· is 11.,,(.<1, eon~i~tinJ.\

of a tuned :llllpJilicr and an "lc('\rtllI-ray
Lube. The ('in'uit is 1'0 l!(',.:igl\C'd that maximum
$,;('n,.:itivih- i:-: uht'lltll'd at bahmt·C', lI'ilh 1'('­
dlU'l'd :oieili'iti"ity ojf hnl:'l1(\('. This :It'ranw'­
nWIlL gr('atl~- f:t(,ilil.ltP';: \It(, finding or tIl('
Iml:HlI'f' point. The: detpd,or system I'an 1)(­
miH1c lincar :md mol'(' suitahle for limit
to<ting by ('hnngiug Oll(' lul)('.

:\ pot'fnblc luggaw'-Lypc" e:ln,\'ing el\l'l'
hou,.:(',,: the compll'te ins{ t'1ll\H'Ilt.

FEATURES: .. ;\line de('adcs of ('llpaC'ib'tlwC'
":lltles :ll'C cow'l'('c\ IJy the' TYN: I(ill •..\ (':l-
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p:witalH'c Tf':'t Bridge i:o thul (he nduc
of ewry (,llpa<:itOI' under 11,000,uf falls wit hin
it:- range.
,. :\0 :\('I:Io:<:<ol"i<,:, are rl'qllircd Ilnd the bridge
is ready for opc.·nttiull U:i 1;0011 :t.... it. i.s l'On­

Ilt'ttcd to tht' P{)\\"(·" lillC'.
.. The vi"lw,I illllitalor allow:, the bridgC' to
he 11:-(·<1 in noi:<,' Iw'atiull" where head tcle­
phonl'8 would IX. u,,;c·]{'l'.":.
.. 'I'll!' ddel'tor :<\-:-'{CI1\ is ,','n° :«'I\:-itiv(' \\'h(,11
th,' bridg<.' i...: Il~':lr h:.dautC': hut loclatin'ly
ill~cn:<ilin' when out of bal:uwe. This dlarac­
I{'ri:<tic gn:'atly l'impliliCl'i the pro('('$$ of local.­
ing tht, balanl"i' poinl...
.. rhe Ivw tl~l mlwJ;1' u:«<.1 by the bridge

BRIDGES

makes it. po:<:<iblt· to :<:lXC con:<idcmbly in
r-iz(' :.lnd cost. OWl' high·,"ohag<, C'quipmcnt.
Ct>mp:u-:ttivc di.,;;:<ipation·r:ll"l or m('ll....Urcmcnl<>
011 hu:-:hillb':' have ,,!town that the mngnitude
of tlil' tl':-!. '·OI!:lV;l' ha...: pmetiloally no ("fTC(°t
on the l1"~lIlts whell the le~t. voltage i;'5 only:J.
fra.ction of the openllinJ.; ,ooltagc.
~ )lodcl"atl' c!c<:tro.... tfLlic liC'1ds ~uch 1\.'" might
lx' ('lwQulltercd in lahlll":l..toriC'l wit.h ovcrlwad
voltage" of :<evl"ml thOIl:«Uld "oHs do not
d~llXlY the u:-:efulnC':"s of the in.'ltrument. In
C:lo"'CS wlll'l1".' tlte o,oc'rhe;ul voltage:- arc grc:llN
than :'C.·ventl thou~LI\d volL.... the bridge t';Ulllot
Lw u:"('(! :«Iti:<f:u-torih' unlC*i "uffi('ient e..x­
lernal shielding of lh('·LHl"hillg.-: i.... pro"id('t!o

SPECIFICATIONS

Capacitance Range: U 1<> 11.0001'10 ,.,1'"('0...1 h~ ,oilo:h~

·<\\lllil,li.or _1<-I<Ii ""d ." "1'IIr"xi"l~I..I) loJPlrill"nic:.
di.....,I_~:ldi.lI::di,,1.

Diss,pation-Factor Range: 0 1<) :lOr ; (:II 00 nrlel),
.......·rl'd b) on., 11i,,1 11:1\''''11: an "1'1'1\»,i'U:lI("I) loti:"nthmie
"":III'.
Capacitance Accuracy: ±(I r( + Il'I'f) o\"('r II", "-"Iire
r .."l-.'(' "f Ih(' hritllot,o,
Dissipat,on Factor Accuracy: ±(:!<. of tli:o.1 ~"dinJ;

_
"",'~)=o+ 0.0.:;', di""'I.:I\~'" f:'I·lur). I'u..-..-r F:o.cl<)r ""

V I + /)~,

\\hl'rl' J) _ di",,-il~"liOJ" I".-!t,ro

Sensitivity: Th... »O:"lilh·il~ i~ "wh 11ml ll"~' r"I>,,";I'llK'C
ill ,II{, r'\II1t1' 1001'1'( IU IU,OOO~f .,,,n hI' 1>"1:0,,,...d 10 a
r>'f,iflQ" 01 "I II'''WI U.\'~.

Temperature and Humidity Effect5: Til" re"di"l.'S of
Ihe hridlotc lin.' un"lTl.'th'd h~· 1I'l1llltor'l\lI", lind humidilY
'·,'ri"lko,,~ (".'0' th" r.'"l::e vr ,.."',,, '"<>llrliti,>,,~ ,,,,,,,,,,11)'
"'IIl'untlll'r....l (G,;· F I,) !IS· F, 0 I" HO' f IU I}.
A-C Voltage Applied to Capacitance under Test:
'1'110.: ,·,,It:'lo:e illll,rc·~"cd 'HI Ilw u"knOJ"lI ,,:,!>:...il:UlOO
\""ri,,~ f/'<J1Il " IIlU~i"lUlll uf 1I11l'ro~illl",('l}" 125 "oll~ :I~

lOO~~1 to 1<'Sll 111:101 3 ,·,>IU:lt IO,OOO~fo TJw> ri,...uit is
IfO III'Tlllllted 11,:r.t a ru,ai'"um of On,' ,·oIt-:o."'I~rc 01
r.:aN;'·l' I'"'''''' i. deh"l'rt'li 10 III(" lI...ml»<-.
Polarizing Voltage: Ternlim,IM :Ire Ilrtwidt...1 for 1'<>"­
llC\"liuK:o.n 6u...,,:.1 d~ I>obri~i,":: n.IoIIl:Co Thl' max;,,,",,"
"oh"Ke lil"l ~h..uld he i"'IJrt°IL...od i. SOl) \'ulo~o

On.., of the tl'rlmnllit it ~n'llndMIIlO Ih"l au}· a ..... Olll'l'­
"100 1"''''''1' '"lllll~' .. illo It.....UIl'w..! "Ullml .-:til h., ullf'<.!,
'fh" lerm;'1:I1 ""lJ>lrill\11l'1'l1 "r IIw llO....'r ~1l1'llb do nu~

"IT....I lloe hri,l!;e d,..."it.
Power Supply Voltage: 10.3 10 125 (or 210 to 2.-(0)
\·"It~, GO ,o~'dl'&o

Power Input: Iii ""uao
Accessories Supplied: Line I"''''"l'l',,,r ronl.
Mounting: ]'<)..1:11,1., r:,nTill~ rlUOC "r lu~It:'l!t'-ln)(: con­
Iln'l'ti'jII. (O"l!t' is ('<)1Il1ll("td~· Iihidded to i,umrc freedom
(n"n I'lel·'rn~llIli" Ili..kul',
Vacuum Tubes: 0111' ('Mh tlXS-('T, 6:'iJ7, :",d Gl'S, AU
lire ""I>plied.
Net Weight: 3UI~ lJIlllnd~,

Dimensions: (Wi\hh) 14h x (dcplh) 16 x (bdllht) 10
inches, v"er"ll, illrlutlilll: rV"cr ""d IHlIlUlr~.

1611-A 1Capacitance Test Bridge. 0" 0' •... ' 0' ,I
("(}tIc Word J'ri«

$375.00

Sl'hcmnli& din.l:n'''' 01 Ihl' TI'"C
1611-0\ <':"I.,,";I:U"'(' T~'~I llridl:e.
GClLl.'r"tor :Il,d t1Ne<;IIlr .....llllt'O­
tinn. nrc ;nlc,dm"It.'(J hy Ihe
"wild,ir..:: \\hl'OI 1101' ....idlot.· iM t>«·d
to ",e.o~url' ""I."cil"ItC('1 ll:n!:lter

titan I Ilf.
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BRIDGES
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TYPE 561-0 VACUUM-TUBE BRIDGE

USES: Tbi,.: in;strlll11cnt. makes po::_..;iblc :H:(>ll­
rate mca":lll"cmcnls of tlte three fundnmcntal
nLCllllll1-Lube pUl'ametcns: amplification fac­
tor, lmll:"condlll'laIH.lC, and plate rC>$i;:tallcc,
over wide ranges of v:lllles. The :U'('llnlCY

is sunlcicnt ":0 that the hridge ha.;.:. found
:\CcCpLallcc among tube manllfaclurcl'ioi as a
.stnndal'd of I'cfcl'clWC fOl' tuhe mca,.:urclllcnt,...,
p:\rticllbrly whcrccx:trcrnev:lllIC.'! of Ule param­
eters arc encountered :lIld wllel'c ordin,llT
mca,.:urillA: circuit,,; become UlLII'U,.:!,WOI'Lh..... .

In the field of dcn~lopll1ent (lnt! rC:-;(l:weh 1he
in,.:tnmlCIlL, in addition to providing aCCllr:\tc
measurements of the Il,.:ual tube pal'l\lnclm"i<,
alToI'd:; :L mean,.: of studying Lho hehavior of
lubes ll:;cd in IIll{,oll\"cntional nnd special
circuits, whclI :lI\y aile of Lhe electrode::> may
be tl!<cd as thc operating electrode :\m[ where
the parameters may have negative ,""lues,

The Lube circuit~ h:wc I:'q;:e enough eur­
rcnt-{,ilrrying c-:lp;l.tiLy and :'llHicicnt insula-

lion so that lo\\'~pO\\'cr tr:Ul:-:mil,ting luhc,>
may he te:,ted in :lddiLion to rccciving tube:;,

DESCRIPTION: l'he bridge make." lI!<e of alter­
nating-torre-ilL nullmcthotl" of mea.."llrcment,
in whieh pha.."c :,hift and cap:u:ihlIlCC ClTOl'S

havc heen givcn special eOll:,idcmtion in ordel'
that the opcntlinv; ran~e of the hl"id~e may be
as \\"idc :l--; po;-:."ihlc, Each of Ihe lhrce codli­
ticllto:' is obt:lined in terms of the rat.io of t.\\"o
altcrn:lling 1.C."t. volt:l~e:" A third \'olt:lge is
employed in til(' capnc'il:lIlCC Imlancing cit'cuit.,
but its nl1uc d~ not enter into t1t(~ t'c."tilt,s.

An ext fcmely ficxihle :U1':lllgemrllt. of t.he
tube control t\ircuit" make:; it po:-,:,ihle to
mC:ll;llre the Lube para meteI':" refcrl'cd to ,\ll~'

pail' of electrode><, ConncC'tions from the t.uhe
undcr t.c:,t to the mcn:'lIl"ing ('it'cuit. ;Ire m:lIle
by mean" of conccntril; cable>< and j:lc'k", con­
JlCeted to nil cighl-tenninal j:\ck p1:lte,
mount.ed on t.he panel. SiX1C('1I cOllcentt'ic
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pluj:.,"S :u-c mOUl\tcd on the 1':\1\('1, permitting
a wiilt, v:uie-t\' of inten'olllwl·tion.. ht'twt"E'n
t.he jack I)bl~, the llle:l."lIrill~ cin·lIit. :tnd
external h:lttel'ie:<.

Tl'll :ld;lpter pillA: pl:ltC:< :1rc provided. Xinc
of l!1C."C C:llT" diIT('n'nt. staudard whc ,,()(·kel.:',
and one i" ;-\ "llni\"c~:1I" :1d:1ptCI' fUl'Ui,.hed
with ..oldelin~ lug:<.

FEATURES: .. _\ ::implc and "lr:li~htfor\\':ml

mea.,.uremcnt. pn,K't::durc i .. u,.(.'(1 and i", ex;wtly
the samc fur :tli three rocUidcnt ....\ thl"ce­
po~itioll switrh j" turncd to the de..irN! quan­
tity. multiplicr s\\'itthc... are ::ct. :\t. th(, :\ppm­
pri:\te \':due for the tube beinJ!: te..t('d, and :t
llullltalalH'c is ohtained by adjllslillJ.l; a three­
dCl'ade allClIllalol" alld a \',uiablc c:lp:lj·itol'.
At. h:1111lH'(:, the t1cradcs I'C,H! t.he quantity
bcillV; mea,'Hlred dirc('t.ly to threc "iv;nifit:mt
fiv;ul'c::.
.. Illd('pemlellL Illca....ul'ernenL'l of the' three
main tuhc p:l.l';uncler" ;ue po",..ilJlc, i.p., nUIlC
of the halances dcpend:'i in any way un :Uly
other. Thcl'efore imlcpclltlcnt Cl·~" tlw('k...
can he ohl:lined from the knuwn l'Cbtioll...:hip
ill\'ol"inJ.\: thc thrcc l·ocllki(·llt::.
.. Xc~:\ti\'c \'lIluC'" of thc tulle t'ocflicicnl": call
he mC:\.."'lII·cd :l.'i readily :l.. pc,),.iti\'c \·alue..:.
.. I ntercle<:trode c3Jl:l.l'it:uwc eITed_.. arc h31­
'l.nced out. hy :l. method whidl make:; I>o:<;:ihle
the independent mC:L"'llrCmcnt. of all three
parameters o\"cr \"ery wide r:II\l-!:CS. Error:<
h:l.\'c tim;: lK'Cn reduced. :l.lId it. i,; po:<...:ihle to
mel."urc thc tr:llL..:com!U('t:tllte of :t tuhe
h:t\'inj.\" :\ hi~h \':11uc of ~rid to pl:l.le calmc'i­
t:UH'C \\-ithout. :lily error from t.his c:l.pl\citlUI\'C.

BRIDGES

Simplified di:lI:r:l1n of lloo ei",uit enll'lnye,1 fnr lhe
"'e:t~'lt'~rll~nl lor tl:Ill."",,,IUN;""·C wilh 110<: '1''0'1'1: ;,Hl·1)
\·,,,"uulI,-Tnl.., 1\";,11:('. 1'1,,· ,,-<, 1.1'1l<: ,·"",'111 rj»ullirll:
fro", 11,(' "1'I,li,·"li"" "r " 10 Iii" 1:';,] i.· h"I'u'I.....1 Ity ""
f'<j",,1 "",I 0IJI,o.>ile ..urrCIiI ;ljJI,I;I..1 ,n ,he 1.1:01", (1'''''' ,he
a<>Ilr('(' ':, t111"'liclo Ihe >1:m,l"nlr.."t'I:o"('('. TIll' '>i."uinl: o(
the ,ll'rilll:lI'HU'nual"r ," ,he htlll'Ill' <)( the 1'''' ....1 1:'\"("
,he >;lI:uifie'Ull lil.')'"'" in the r("oull. ",nd the :0('11;""" u(
tIlt.' _lei' '\I1ellU:tln.... (t, ,,/III r:) i... JiC':\le IIl1llt;lllyinl:
(,,('t, ...~ (l.n:I.TIPL1" 111" ;lud "nuu; 0'- on Ihe I"mel
~... il('he')'

.\ny 'ilifulr:olure ffllnllO'....1ll Ibrolll~h Ihe oUll,ut 11':1Il~­

r....IIK'1' f('lIul!;nlt f",1lI the lulJl' ;nl('rt"k'C'ltnlko ('":ll'l,e;­
1:1Iln"~ r:\n he 1/;11,,,1<"<:'1.1 OUI h~' Ih(' nlh,,~ "f II .... ('"'JI'1'll

~plil M'f'("Mbr)', :l,"I;m:. Ihr<'ltll:h 1111.' <,hml,u..t,,,,,,.. ('''1/;1''­
i,or. '·hi. 1",I:tuN' doH I.." "ffl'C'l thl' 1>:\\..,,1"('" fflntlilil>/1:lI
for rhe in-I'h:l......... "nllll'II.·III. :lIld ...m""'llIl·rui)' 1':I:lI llU
('ifN'I fJII Ihe lIW14Il"-·llK·Ill.

Th... lI"i"I> o( inlr"dut'li,," o( the le,t ",,11,,1((">', 'Illd
~.,,~ ..h"tllfCtI loy;, ...·ild, ...hell the ",her ron-lalit_ ,m..
me'\>IlI"('<I .•\II",I,el' >..i, ..h N=\'er,q;:. Ihe IM.bril.'· (,r rJ
..1.... 11 1t1'1l" lh'c ""Iue~of Ihe coclli('i('nl" lit"(' I" loe ",...",urctl.

SPECIFICATIONS

Range, .\rnl>lifi""lion f,,('lor (jl): U.OtIi III lll.lIOO.
lJyu:uu;c inlcrll:,1 plat", r",.isla'"·''' (r.): {,ou "IUIilI ttl ~O

Illelf...liru~.
Tra".""mh'PI:llI.." (H.. ): O.Ut Itt .;'U.IKJU mi"rtHnhoa.
l'lId,'1' I,rul><:" L~,,,t1ilinnH, lh", "1M)",,, r"JlII:"t cun Ix, ex­

eeeded. Th", ";v;uus par",neletll em, "I~" I", me"sured
wilh 1"'sl>!"" to ""rioll:! elelllenl:!, .,wh "I .r"O(·" lI:,i,1:;.
eu:, :\""II:"tin', ,,:I ..<'II :I:lI>O:Iiti""" '·aln.... ",,,,, he llle't:lllrNI.
AccurllCY' \\'i,lll" ±:!':c lor l't'I;SIIUJ('"S (,..,,"ill·1o l'OI'i­
Ii",,) h"lII IUlMll.. I.IKIO.UOU ,,1m,., ;\\ lower ;>r'11 liil:ller
,·"ltll:' the "r",r illcl't,,,,,,,~ ~lia:lith.

The eXlln'MHln jl_I'",... 0.-;11 ('ru,.k 10 ::l::2"~ ...hell the
'llI:lllt;I;,.. "re all m.....l:lute<1 hy the hriultl", rmd when r ll
i. htl"-eC'II 1000 "lid 1,000_000 Ohlll.,
Tube Mourtti"9: :soeket ll,jal*·... :0'" l,nw'dl,,(1. :llI

follon'-., I-pmlll;, ';'I,mlll:. G-llmlll:. "",:'Ill ;'I)m"ll:.
nlt<Ji"", i-I.mn", oc:tal. lu,"!:", lIIini"tu~ i'l.rUII.I:. :md
" .....m (5- "nd '-PI'OIlIt). Thu. "II .l,unl:trd eonl/nrrc1al
1'C'L'ci,·inl:. IIlhe. ,,:til he Ille~red. III "dli'lion, " """i,
n,'r""I" :u:t:tlIll'r, ...·;\10 f'iehl .fOlderi"l: lulCl', i" I)r,wided 50
tll"l unllloulllro tuloet, or ,uhes ."ilh non-.tl""d"rd 1>a:I('S,
""II he "":"."1'1."(1 oo",·t·IIic"lly. Th... 1",,><:1 j"c:k 1,I:\Ie "tid
th", 'ld;'I'I(·... "/l" m:..ir "f 1",,'-1.-- )'1'11",,' 111J('uo!lr, ....1I"c-­
ina: 10 a minilnum ,he :lhunti"" efl'cct o( dielcclric 10ll:I<:':I
'Ill 110", ,b'Il;""'" ~i,n:tJl('C heiuII: " ...'''.lIred.

Accessories Supplied: Tw" Tn): ~i·I·XE ~hil'hl..d
(·'tJlllI''',''r. ("r '·"um·(·,illl: hl'idl(1' tn "",·i11IlI,)r "ud
,11'1f"-I"". IWlI I:rill-I""d "">IIu('(·lor. alltl 011" ~I",("i:ll c",,­
'Il'c\')r.
Current and Voltage Ratings: Th(' 1111... eirl'u;l~ h,tYe
brl(e "rwul:h ","rr","t-(·"rr}·illJ:. ""1"",;1)' ",.tt Allfli"i"lJt
i":lubliu" "" lh"l 1"w-puwl'r II':u,.. rninillllluIM'" "'''} he
h'~l,... l ill :"liI;,i'", 10 r\·\·";"i"lI: t"I/{.'•. ~1:t.~irnUlJl nll<l,,"ahle
I..!:tle curr",,,l i" 1.:;.0 m:l ""d m:lxirnuUl IJI:Il., ",lhalo'\! i.
1.:.00 ,·,>11••
Electrode Voltage Supply; Ik'lh'ril'l nr ~";,,,IJI' J"",,'r
.UIII,lit'tl ,,'" I...~.....,r}' (or Ill'O\'idirUt ,he ,'"ri"". n.h"w·"
""juin'() h,r the tuhe un,lel' 'e.l.
Bridge Source: A »llllt<-e \I( 1000 ('~'rl~~;" juil'vd. The
'1'1"1''' l'-'I:t-,\ ,\udio 0"",11:"o1' 01' Ill(' T'l'1'I; j:n \ \",,('ullln-
Tuhe F..rk i••uit:.hle (ur th;$ ll"'q""".
Null Indicator: ,\n ,unl,lirK'r in f'<)lljun('lin" "il" l\ ....11­
"i, i\'e' \1'\11' (If I>f':od ,('II'I,h",K'. i~ Il:l'-JrJlllll'lltlMl.
MOl/nt;,,;: Thr irl:lllnll""nt is rnotllllNI ;11 :I •..,,1"'11
('31';r""t. ,\ "-o"d.,,, :>\0<":'11:<' r,,"" ;~ I",,\·i,kd (or the l)h'lI:
l.hlt'S and It';,d~.

Oirneruions: l.enll:lh) 1')1." ..'idlh) Ij1, x 11'."11:111) II
in..!l(",

Net Weight; .;'1 1">I",d~.

561-0 Va<;uum-Tube Bridge _.. " . ... j $550.00
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BRIDGES

TYPE 544-8 MEGOHM BRIDGE

USES: The ll)elo!;ohm bridge is vcry Il!'!C'fut for
mC:lSllrinp; :\11 type., of rcsi~t:uJ('(·.s in the
mCj.\:uhm r:tllV:~. Thc..e t1!'oCS incillde not. only
the rC::'li..:t:I1ll'c of (':lrlrid~c-typc J'c;-:i~lOI'S used
a...; ~]'id lcak.'ol alld eouplin,!; l'c..~i:-:lol's in V:lcuum­
lul)C circ'llit..";l IHIt. al:-:o tl Le inl'ulatioll ]'c...;i~lancc

of l'lC('lril'al m:lt·hincl;: :<\I('h as S!;cncralor:<,
molor:-, :Hld lra.n..formcn;;; of electrical equip­
menl "'1\('11 :t." r111'o.. ta.t... and hO\l:,chold appli­
:111("<-':'; or :-:illj.!lt· ('omllll't(lr~, cn.hlc:<, nnd CaJl:lC­
iiOl-:-:: of :<Uflii'icIlLly long :::cdion.s of high­
,-ultage ~':Ihl('<,(; of pap<'r ('aparitors; and of
!"Iah" of in';llbting Illalf'rial:<. Volume rc­
:-:i ..th·ity :md ib th:uW;C' with temperature
and humidit\" t':m be determined. Guard ('00­

net"lion" lll"{' "J>l'odded for the rnc;)...uremcnt of
three-tel'minal ~iJ"lOl~ iitlch a... Olulti·\\;re
cublel, thfCC-'tC'nnill:ll c.-.pacitors, networks,
and gU:lrt!('(.1 ~pcl'imen~ of in....lllatinf!: m.\terial.5.

This hricl$!c h.L' hecn widely lI~ed for me-.lS­
urin$! the diclec:·tri(' a!)!.;0ll)tion cfTecLi in the
in,-:ul:1.1ion of ele<'lrital Ul3chillC'ry, tr:ms-

formers, amI ('ahles. Chlll'v:in~-cllrrcllL ('IIlTC."
can be ca..-:ily ohtained, O\'CI' time int.ervals
fl'om olle :iCt:omllo mall,\' hoUl':-.

DESCRIPTION: The 1"1''': 511-B )1CA:ohm
Brid~c i:-:':l comhin.\t.ion of \\hcabtone hridge
and \·o.cuum-tuhe voltmeter.

The bridv:e i~ l'oml~cd of the four arm"',
.1, U, X, P, :L'I ~ho\\"n for the OPEIL\TE po­
gilioll in the dbp;rlun at the bottom of the
IlC:'(t. page, with the power applied llC~ the
arms, .t and IJ, llIld the ":IculiOl-tuhe "olt­
meter oolUle<:tcd acro:.5 the conjllgat.c l·mil'":5,
A-X and IJ-P, For ('h('('king the gll]VllllolllNcr
zero, the lUbe is isohHCd frolll the bridge
\'olt:lge :lS shown in the Cll ECK pu:-itinn,
with the high n>.:-ititAIl":5, X and P, CUlUlN,tcd
to the grid exadly It.i in the OPEIL\TE po:;i­
Hon, The efTccbi of ;lIlY \'o!t:lp;es, :dtcrn;tting
or direct, in the unknown l"t':oi"tor, P, lind of
:tny grid current of the tul>o will nut appear in
the bridgc b:.llnnee bec:HISC thcy ;Ire l>:11:lllCed
out in the z('ro Itdjustmeul.. Thl're is :II~ :l

II.\H.GI': pa-;ition, in whidl the unknuwn
t"csi:-tor, P, is pI:IC(."(! ",-ero:-:, the arm, 11. Thi:i
is \"alu:.lble in mC:l..;uring the re-:i:<t:llH'c of
large capal'itol"$ hcc3.u:<e full voltage iii applil."<l
directly Lo the capacitor \\"hidl (·;.In then
C.hlU"gC at a. Illaximum ralc. The Z('I'O of the
gllkanomctcr elm :\1:<0 he ch{'(·kcd :It :UIY
time '\'ithollt hC'in~ afTceted by tlte re..idual
duup;c in t.he cap:H'itor.

FEATURES: ... The dir('('t mea."'urelllcnt of re­
~i:<lanccl'i up to I,000.000 mc~ohm~ is made
po.",.;ible by t,1l<' u:<e of :t \":ll'tIIUIl-Lub(' de­
tector, whicb l.Lhsol'b::i <~ IIcgligiblc amount of
po\\"CI'.

... COIl:-lant fral'tional U('I'III':\<'Y, regal'dlCR"l of
setting, is obtained h)' Il:-inj!; a re.-:i."l:lflt'e
5c:de that is tlppruximmcly logarithmil' O\'er

~ehemlllio circuit diulCI'ltm of the ~lcl"o{)l""

Bridge.
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one dCC:'ldc. The t'ffl..'cti\·c :-(·:\Ie Icnp:th fOI' the
mnp:c from 100,000 ohm~ to 10,000 megohms
is 35 illch~ .
... The voltage aJlplied 10 the unknown I'csi,~L­

rl,nce i:< 11('Id 11PPl'oxim1dclr ("oll.~tnllt, I'cg:l.l'l.l­
1(:..;s of t.he vaillc of the linknown I'c:,;i..;tancc,
This condition I:; IIc('cs"ary to mefl",UI'e iil.sllla~

tion l'c..;istance properly,
... \'oltage stahilization i.s used in the a-I'
power supply to pre\'cnt sUl"ge:- in ch:ll"~illg
cUlTcnL WIll'H the leakagc re:;isl:ull."c of CllJ>11.(:·

ilol'S i,,; mc:\.wn.'tl.

SPECIFICATIONS
Range: 0,1 ltll'll.ol"ll to 1.000,000 ltWlC',h!l1~, CQ"cn'u by
H IHnl 'llid II ;"p,,~iti'!Il r"lIllipll('r swil,'h.•\ l'('.i.IIIII'·" "r
1.11t~1.(lIIO 1l\l'~"I"u" nu' 1", d;~t;"ll.lli")lt',1 ("""1 infiuil.I·,
Accuracy: {(,"""/r"'r~ .lrr"""'11

.I,\IU- 100 :'oil! ± :if~

100 .\IU- IUW:'oIl! ± 0"0
I\lUU :m!-!U,OOJ :'oIl! ± IU~o

."Ioon' 1ll.IMI\I n"'II.. ,llIJI~. rio,· ""('llnl"Y i~ c""Cnti:tlJ~' Ih"l
... i,,, whi"h 111\,>>!t,,,lc.,n Ihl'! :'olMaJll:'olS ,li'll ,',u, Ill,' 1"(",<1,
Te..m inals: \11 hi!!,,-,·..h ,~l'! u·.m;n"l,f "'" ill~lIh"",ta""
l''''ll'~lllm ,,, d,(' 01...I1\ll A "'''1<''''''''. "I I:;' m:. ~;... be
dMl"ll "n ,;:ll"ft ciNmil.
Power Su pply: Two 1)'1"';:; Ilf 1"""(,1' ~lll'l,h nrc ""ailnhle:
(I) all :t.,. unit ,l;,lil'crill!! doc l('$1 "011".:('. or ;,UO ""11,,
"U" I()O ""h~ t" IIll' brid~l', "ud (:1) II Imll"f)' jluwe.
.Ul'l,I,'· "r HO ,'"ll~. TI,t a-,' uu;t 01""111('" fmlll II 10':'- '"
1:1,,",',,11 ("r :!1()· to :1'-,U-,·,,1I). 'LO- 10 liU,I'Yl'lc lilll:'. Th,'
hau,>ry I",WH ~11111,ly ."";;;,,t,;: or :! :\u. G I).}, l:ell" and
:.I IInr!!,·•• :\", 0:10:-. .J';_n.,ll l,alteriL...
Operating Voltage: '1'","...",1" are pfO,'itl,·,j 'Ill ll,"t TIll'!
I,ri,k.. \'4,ll:lltc ,'"It loe "bu,;",·,1 ("'"I :til cl(tllrn"I ..,,,.,·c if
dc"i""I\. I'L> I" (;(JIJ "ulu "an he "lll,IIN\.
Vacuum Tubes: \\ ill> lo:uh'1)' I"."'cr .IlPI,h·, II IU5_<:1'
d.'I ...·l..r lull('! I. u"".I; l.he ~-,·"It 1I""'c' .!lL'I,I} 1I.-c$ II

The }U;ll<IlUhi dbl (Of TVI'.: 5'1-I-R :'oll'~ohm

Hrid~. 'I'h!! t,r.,w ;, "1)1l....~i,,"u ..·I~·l,,!!,,1 ith·
mi.. ,,"c' d,c Ill:.i" rle.·:td" fmlll 1 lo IU,

61":,-G 11l'1 ....tur, n GX,s,GT!<: I'<!ctifil'!r. II fil'.I-C rl'!"1 iii..·•.
nml, in thl' ""11,,.:., .... lllllnl',O', "HJ.j.(;,!, (;, Il (',1'; .. ·(;'1' ,I(;,
u ,I \1 n'lll'lrir '1'111,,·, ~"d I",v TI"'I_ :11..\(:-'11\1 1I,"'u,
la"lll'!, .\ll t\ll~~ nrl'! "UP1,1;,..1.
Accessorln Supplied: \\ irlo il-~ IlIJwe. ~lll>1JIy, II ."\'I'Il_
r''''1 lillo-""'III"I'I'" ..,..d :111,1 ~il""l' (\I~c" II"ttcd('_ Ill'C

~"I'PH(>(1 "ith the 1".'tcn"""'L>CI'''Il'!f! u"otld.
Mounting: ~hi('hlNi o,,\.; ""I,inct.
Dimen.ions: C'lll,it'f't ";Ih """cr ellll5l'!d. (willlh) I'l~ ~

(1"U!!lh) ~;tj ~ x tliNulu) ,.. iurlw•. "'·l'!.-:111.
Net Welg ht: Wilh h:ouer)' 1'IO,,'('r ~ul'I,I)'. :.I'J' 2 1""",,1-:
wilh 0..... 1"''''('1' ~ltl'"t)·, :!Ul ~ I""""I~; Tn'I:." 11·1'1Il, II',
JlO'Ulll~: Tnt; :H·I-I·;I, 11 1,,1''''''11<1•.

544-B

544-P3
544-Pl0

Megohm Bridge. with A-C Power
Supply, , , ... , , , .. , .... "",

Megohm Bridge, Battery Operated
(Incl. Batteries). , , , , , . , .

A-C Power Supply Unit Only.
Battery Pawer Supply Unit Only., ..

:\l.OOF
,\GIt~:E,\ 1',\1'''
\ LOaF \I'.\f'1\:

"rictt

$295,00

215,00
105.00
22.00

'1'\ I'~: 729-.\ 1\lul TYPE 180 1·.\ :o.lr~olunm<'l(,t':-.din'l·t-n>llc lin~ in,.,t.l'um('u!,..; upcntl illf!;
lin II\(' ~Ihnunctcr prillt'iplr, :Irc <!t";('I'ihcd Oil p:1ge-- 151 :U1d 152.
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TYPE 1614-A CAPACITANCE BRIDGE

USES: Designed foJ' the rapid mC:l,sUl'cmcnt of
('apacitol's in indust,ria! plant,:, t.he Tn',~

1614-.\ Cu.pacit.ulltC Bridge find" applications
in bot.h production tc:o:tinp; and in the labor­
atory. It is suitable for lH'(;Cptawc te:-;!'s by
bot.h the manufacturer and the USCI' of the
lOany t.ypC'i of paper, mica, and dcdrolyt.ie
capacitors U:-icJ in clct'lril:al equipment, allli
in the labora.tor}' it is a handy means of
makinv; I'apicl check" on lhe condition of
capacitor8 u"cd in experimental circuits.

DESCRIPTION: This bridge is porLahlc and
operate,.: from ."elf-contained battcrie<:. 'l'ho
measuring frequency is 1000 cycle", supplied
by an internal electro-mechanical o.',cillatol'.
A pail' of hClld telephone.", internally attlu-hed,
arc ll~cd in indicating lmlan('c. When not in
lise, the pholle:" are ... tored in a compartmcnL
ill tIll' walnut eulJinct. A I·cmm·ublc hjnged
cover alford" prol<:(·tion for the in<;tl'ument1

and a c~U'J'yillg hUlltlle i.-; pI·o\·idcd. Opcl"atin~

iIL":ill'llCtioQ" arc atL:lched to the inl;idc of the
covel'.

The circuit is that of 11. COll\·cntiOIl:l1 -I-arm
bridge, in which the los~ (·omponenl. of lhe
unknowll is h:ll:lnced by me:tIl,.: or :l \'[U'l,lble
resistor in serie:, with the :-l:.tndal'd ca.pacitor.
Pro\·i"ioll i" IHmlp fol' introducing a pol:l.ri7.in~

\·ollage, ['rom iUl cxt{~rnal'-:olll'CC, in mcmml'illg
elect.l'Olyl ic capacitor');,.

The ca.pacitance of the unknowlI is iodi­
e:tted direcUy by the seu.ing, at balance l of it

li-inch dial wi lh sIO\\'-mot ion tlJ'i \"e. A ;,:cpal'ltLe
3-po~ition switch pl'u\--idc..; multiplying f~H'tol's

ill st,ep...: of 100: I. The l"{'('ood balance cont.rol
i" :.t 2Y.[-ilH:h dial dUll ['(~:ld,.; (Iirec!,}." in di:-:::i­
pat,ioll f:wt.or.

FEATURES: Port.ahility, C:L."e of operation, and
~implicit,y, eomhim'd \\·ilh wide l':lI1p;n and
good at'('\U';H'Y arc some of the pl'iueiplc
feaLm(".; of I,hi::: hridge.

SPECIFICATIONS

Capacitance Range; ll\Jll-'f 1" IOU J.<f in three SI('jI>I: 10
JlJlf I') lU.CII)(J J'Jlf: (I,Ul I-'f to 1.0 I-'f: and l.ll J.<f tu l()() pf.
Accuracy: ±:.!";. eX'""pt nil lloc' 1("\'I'~1 rail).:", ,d,,,rr.
"ftl'r llw ",'r," "'''I",l'i'It, ...,,;s ~1I1'1I·""1'·'1. Ill!' ''''cur:wy ill
::I:{:.!~; uf Iho d;,!1 ,.... ,,,li,,1( +:.!I-'J'fl.

Dial Calibration: .\pprox;,,,a,dy !"~ltrjllomi" (ullifurrll
fn"'1i"""l "'·'·l1r,,,·.\") u\"cr lWu I""i" ,I",>wl ...". wilh a c0'"­
prc~>'Cd It>w"r d'>""d,' ",hid, i~ u~NI onl.,· fur 1IH'1t~\Il"{"nf'''U

!....Iuw \00 I-'I-'f.

Dissipation Factor: Ibnl!f'. 0 I') ·1';:",. "\""IlC;"·.'-; On
(1,,- !nw"~l ,·al'" ... il""'·(' ralll!(', 110,· ,·rn)r. ,'xpl"f'~~"d ill
!X'r""lI! <li",.il'"li"'l f" .. lur. ill ±({).I X dial r,·,,,J;,,g
+ :.!It:~: 01) 1 hl' nlh"r I,,"" "'''lgc'~. ± (0.1 X ,1i,,1 n·",I­
;IIJ.:+ O.:.!)'";.

Frequency: The ill1l'rw,1 "",·ill"I<,r fUl"II;lIh('" tht, Ile""~

sar.\' ),,'ith~J' po\,('r "t a frl"lll(""',\' of IHUll ,·.\"C·lp>! ±i)'it-.

Power Supply: fl-\""It dr." lH'lIl·r.\". '1'"" Hur!!c'>!" F:!1l1'
lmil" \'(II"I('('I,'d in ,;priell ar" l"'·'·"IllUlI'IlOI"d. m,(! 'll''' $lIp­

pli"'l wi,h tlj(~ i"Slnllll,,"I. :'p,,,,<' for theSe is jJl'fJ\'id"l! ill
tlw n,hinc1.

Accessories Supplied: 11 ..,,\1 ,(>IPI,h""<'8 "ml b"ltpri.,s.

Accessori es Required; \\·hell " cl-p 1'"I"ritilllt n,ltage' il!
IIll1'd. " 2 .... f h~'-]Jnl!s ,·"p:",itor is rNlllircd. Tltis r'I1'al'i\llr
is lint Slllllllicd witlt ,hc· iIlSlrllltl,·ul. 1"'1 I!Il:WP rur "
G"IlHal j':I",'tric 5,jX.li:?n IS pro"idcJ in Ilw c:lhill(·t.

Mou nti"9: \\·,,1,",1 l'ahill"l with n·n",,·,d,!(· hi"g<'d '«)\,cr.

Dimensions: \:Jh '" .... ,~ X 7 ;11"'1('5. "'·"r·"l1.

Net Weight: 1:3~., l!(Il1l1dll.

1614-A Capacitance Bridge . .. ! ..\I'EL

Prir('

$140.00
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BRIDGES

TYPE 1631-A INDUCTANCE BRIDGE

USES: Tid,.; brid}.\"c, a.l'ompanioll irl.'<tl'lIlncnllo
the THE HiI·I-.\ ('ap:I('it:Lnt'c llridl-:"C, i" dc­
l'i1-!;l\cd for the rapid ll1ea~tlrClllcnt 01 the ill­
dIH'l:I11('e and "ll)l'ap;e f:ldol' (()) of indul'tul'l"
on'l' :l fa 11~t' of I00 ~h I I) 1UO h. L('.~" :H"t'llnll C
mC:I."\lI'l'lll('nt... (';lll Ii(' made of illdll{'lOr.~ 1)('.
Lwel'll 10}J.h:ultIIOOJ,l!I. Jti~"'llit:thlcrQI'pn)­

dUt'11Uf) t(,l"tiJl~ 01' for routine laboratory ll:<e.

lnllH'OI'f'd indlll'IOl's e:m he tlwil:<urcd at Illl
:ll'bilrar.\' yahI(' of irnprc"'-"f'd :H: \'olta,!!c wILidl
i.-; suh:-:tanlialk in C;":I'I~"" or the value eorn'·
l"J)ondillg to i n'j t tal pcrmcabil i ty.

DESCRIPTION: T.ike' Ih(' THE ltil1·,\ (':lP:II'­
iWlwe Brid,!!;(·, thi...: hridp;c i" pOl'tahlt, :llId
operatl'" from .'"'clf-('UlllailINI j':lltl'l'il'."'. 'J'I1C

,;:lI)W l..ypc of o~('ill:1tor and IIl':ld tdcpholll'~

al'C ll"ed, nnd tltt' bl'id~c i.-; hou~i:d in a .-;imilal'
cabinet. The ('in'uiL i;-; that, or the \[,lxlI"('11
l)J"id~l!. in II'hi('h:1 fixed cltp:witur i.-; u,,,('d a." the
!oil:mdal'd. :lwlthc 10'-;" ('ompolwllt, i.-; balallecd
hY:l \':lriahle re.-;i.-;tol' :;huntillJ!; the :;!andnnl.

The illdlldan('C of till' llnknOll"1l i" indie,lled
c1irl'd Iy h.,' the .-;eitill~, :It hal:llw<', of a /j-inl;h
dial with :;]ol\··nwtioll dri,·c..\. 3-po~itinll

.-;witl.'h pl'o\"idl''-; lllllltipl.\'in).!; fa('\OI'''; in '-;l('p~ of
100: I. Thc :;('('ond babrwc cOlJtl"ul j.-; a 2:I ,/-ill('h
dial calibl'atl'd dircd I.'" ill :;tul'a~e f:lewr Q,
FEATURES: :-it'I' THE l(il-l-.\ Capnl'i!alwl'
IJrid,i.1;c un ]lreccding P:l).!;c.

SPECIFICATIONS

Inductance Range: 10 ....1, 1" 11K) h i,,:{ ~h'II~: H) ....h IlJ
lll,(HlIl",h; 11.01 j, I" I iI: ,,,,,I I h t" lUll 10.
Accuracy: ±:?,,;'; "f d,al L",':"li,,~ I""w.·,·" IIKI J,th 'Illd
II'lo. H(,!,,,, 1110 ",10 II", Hf(.r ""ril'S in\""rM·l~ as I Io" ""'1(""
In,l,. nf II ... ""~""\\". ,\l.,V<· lOll 11", "",."r i, ... ,v:o ... ·s III
±11", "roli,dr.""li"J("l IlKIIo.
Dial Calibration: \1'1"".~'rn:01o'1~ 1"«;";11",,;,· ulIi(""I"
fra,·ti"",,1 ".·'·Ilr"..... }",'"r '''"'' ",,,'" ,1",-,,,1,·>. \\"illo" ,."",.

1",\,,,,«'<1 I",,-,,t" <I",·,,,l,· whkh;~ u>o·,1 ""I,,' f"r "'''''~'''''''''("lll~
hd",," l(KJ ,,,It.
Q: B",,~(,. I '" 1:,. \""""'''T, ± 10'; "r lli:!1 r<."adil\J( for
"alt"'M ur () hI'! ,,","'ll 1 ,,,,,I III, Fur ],il(h"r n.h"..~ tl,,, ""r"r
i",'rl'a~('~ 1l'·'H:,·,'".-in,ly I" ± I.;r~ 'II ,,0 (lr 1:" ]!"r 1"""1"
""10,,,., Ill,. nl',r i'lC'r""s"ri I" ±:;11"~ "'" (I 'or l.

Otl,... r sj.l""'li,·,,ti,,", :In' ,d"1l1",,,1 ",t1o ,10"",, f"r Tn'>:
I/Oi 1_.\ ("aplt"i""""",, Hri<l,,:", 1""(""',11",,: p"!:C'.

"1'11/" 1',';""-

1631-A Inductance Bridge. $150.00
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BRIDGES

TYPE 1612-A R-F CAPACITANCE METER

USES; TIll' THE 1G 12-.\ H-F C':lP:lI·it:uwc
)[(.\<'1" is:t dp\'itc for ('ollycnicnlly mea,.1.ll'illl!:
capacitances up to 1200 }.Ip.!". II {"llll :11::0 be
u:-(·d for (,olllparill~ til(' lc,;-;.-:e....: ill dil'lcctl'ic
J'i;JlIljllrs.

DESCRIPTION: '1'11(' prim'iple of opemtion i~

ilhl";lr:llpd hv tilt, fl1lH"tiflllat c,in'lli, di:tgrarn
hellll\. 'I'll(' 'main el('lll(·llt....: an- a llll(,-Ilwga­
cydc oseil1ator :tlltl a Ilwa ..uring circuit.

The o;,will11IlH' j" lo()~'ly {"(lllplct! te, the
mr:L"'min}( ('in'uil, \\hi{'!l ilworpomte,.; a /':11i­
br:tkd (·apadlOr. nil indll!'llJI', ami :~ cry,.;tal
r('i',ifil'r ant! mii'I'O:lrl\lll('1('l', )[:\1111:11 t'Olllrol
of Ihf' o,.willa!Ol' ouipll! i.... pI'O\·ided.

l\[I'It...w'('lllrnt i... mad£' h," a sllh,.:titu\..ion
llH'thod ill 1\ hi/,ll the c'apa('itall/'c ur tile cali-

braleu cuptll'i!uJ' i.-: n·dllt·pcl to l·c--(·:<ta!>lish
I'csomUICc llfl/'J' lhe llllkIIU\\/1 t·apm·itanec LS
COIllIPI'I('d 10 lht' X l('l'Il1illal".

The ill:'lnJllll'1\1 upem1c.... t1in·{·tl~· lmIll a.
115-\'olt, 1l-t.: (II' d-(' lim'.

FEATURES: ... E:t.~(' tULd "'Ix-cd of IIIC:1.....I11·cmcnt
al'C l)\ll",landing /·llt\l,;u·INL...1it·:,.
... The 1':lIlIl;C IIf the in,.;! 11Lmpnl. \'(I\'CI":' t'ap:l{'i­
tor,.; f·nmnlUlIl.\' 11:,('11 in I'-f l"in'lLils.

... C'mnparath'p Il1l·:I....m·cll\cI\IS {If dil'lf't'!l'ic
lo,.;,.;e,.; IU1' l't'lulily lllndt::.
... 'I'll(' mCIN i,.; ,.;implc :l.lHl :U'l'Lll'alf' and has
no tomplit'illl'd (·in·nil""
....\1' 01' lit' ('lUI he u;<('d to fUl'llish the llC('C-,,\­

",al')' po\\'er.

SPECIFICATIONS

Capacitance Range: U to, 1:,'II(I""r ill I"" r"lLl.w~-1\ l'!
1'0 I'l'f and u 10 1:l00 J.'"r. ltlttll:"~ "rv S"il<"111'<! :mttJ­
m"ri"I,lly :,~ '·ul,n.·jlrl1wl' dbl i$ r"rlll,~1.

Capacitance Accuracy: I."", 1(""1(1': Vn.." 0 10:10 I'l'f,

±':l', + (1.:1 ",,(I. 11"'''''''11 :,11 Illlll "'II "j<f. ±(j',. Hidl
H"lIe,': 1",,",0 l<".l I:.'O() ""r. ±(:l~(, +:, .."f}.

Dielectric Losses: n,'lari\"1' IHI'Ii'r ill,li";lli'>ll~ with
diITl'rl'''l oI",I""rr," ~"I"I,h'~ J.:h·e" .'''''lp"rnri,I' r"""~llrc
r,( di,'l",·rri,·l,,~~.

Oscillator Frequency: I 11"'1:,....,·,·1'" +1"; n,ljll~1<'rl lit

r",·t"ry. Fn'<IUl""')' ..,HI I... n',,,ljll~l<..J i( lIe,·t·,.."I')· by
r,,('''''~ "r" ",,,.. ,,1>1(, ,hUll ,·",·c.
Resonance Indicator: ,\ 1:\:11 ...rplul tc,·tilier j.; u..cd
"'ir" " l1lil'n"<lll'"Nl'r I., illlli,'''Il' n·... "''''''·.·

Tube: \ 117;'\ ••(;'1' l"h.'i~1J",-'d '" 1101' n",·iII:II'.r l"irI'Uil,
"",1 '~~IlI'I.li.·\I.

Power Supply: 115 ,·"h~. :,(1 I" no r\,,·I ..• Ill'. "r ,](".

Power Input: I:.! ,..nll;'! III 11,'1 ""Iu. nr. II "',,1\>1 nt
1\.', 'UIlF. d,·.

Dimensions: (L"lnlrh) I:.! ~ h,·itd'l) (1~~ x r,I('11110171~

iudl""'. ""l'r·"lI.

Net Weignt: II 1""lIul~. lOoullrcR.

1612-A R-F Capacitance Meter ...•• , ... , ..•.• j $155.00
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BRIDGES

TYPE 1670-A MAGNETIC TEST SET

USES: Tld.__ ('quipment is dc-~igncd to furnish
('oll\"('llif'lll and 1':l,pid liO-eycle ll1C,l.<iul'cmcn(s
of t.he )lprmcahility :lIld corc 10"" of :"!lI1l1l ,,:HIl­
pIe... Ill' l:lrnin:lteJ (clTom:tl!:llclit· mall:rial,
"udt a,; Illig:ht be cut. from transformer [:uu­
ination". :-:11('11 sll.mples ml~.\· have :1 width lip
to % im'll and :LI1y lcnglh in exeCK<; of 2.Y.f
indlc,,;, and ma.)' be mcaslll'cd indi\'idllally 01'
ill pamllcl {·ombination,;. They can be cut in
illly do"il"('([ din'dion.

DESCRIPTION: The method of mC;1Surcnwlli
ll."e,; a )I:\xwcll bridge ill (·onjunr·lion with a
phase-.'-'cnsitivc null del.cdol'. The mcasl\I"c­
1l)('1l1, consists cSf<cntially of the dclcnniualion
of the induc{;mcc lUll1 'the 10;0:"; component. of
a solenoid huilt. into the tc,.;t, yoke in whieh
t he sample i.~ clamped. These !xl.ramcLers
,u'e interprcted 1\.'1 the pcrlllcllhility tUll! core
loss of thc :-;PC(·illH.'lt m:llcrial. \'alucs of
lIonnn.l imluNioll, 13. (flux density) arc di­
I'crtly ('alcul:tbk from these dfl,{.a. Thl; test,
.\'okc is de.~ij.{Il("ld to have ,.:ufTit·icnl pennca­
hility and Cl'O.';,'': ,~cction :;0 tlml it,.: relm'ta.ncc

i..:; nc~1igible cOlllpal'cd to that of thc I>pccinwll,
\l)l Lo medium pel'lllc:lhililies. ('orret'! iOlls
call be made \\'11('11 lJIea":lll'illg hi~h-p('l"llle:l.­
Ilility IIlft.tcrial,.:,

The nwa":UI'I'lllClIL i:-; made llllder knowlI
I'ondition,.; or IjO-t'yt'!t' normal magnetizing
fIJITP. 11. \\"jt,h 1'l'U\'i",ioll for adjusting ihi,~

p:\rallleler on'!' :"1. widt, r:mgc. The m:lgncl­
i7oill~ CIlITl:/If i,,,: ,.:iullsoidal. ),[ca:<urCltlPlll,,:
clo:-;'c 1.0 initial Jlt:rmcabilit~· (/1 = onc mil,
liocr.~teJ) c:tIl be l1l;tde, Il.Ild a stead.\' bia:,>in~

maglH,tizinj! force (de) e:I.Jl bl..' Slllltll'impo,,;pd,
if I!p"il'('d. for illnenwllt:L1 me:\...;llt'cments,

The detedot· :<....stCIU (;On",isl"; of (I) :l

lleg:('nemtin' ,.;e\et't ivc amplifier, (2) It ph:\",e­
shiflin:.; llet\\"ol'k, whith permits either or
two ph:'lses, no del;I'CC~ :LJJat't, to be ,..;('!t'f·led,
(:3) :t modulation hrill,!!;£' in whit·!! tlw 70('1'0­
center g;tlvanot1l('l"!-'l' j,.; ('Ol1l1C('I('I\' :llld (-I) all
amplitude-limiting: Ill'L\\"ork. \\"hi('h gin':< max­
imnm scn5'itivit:-, III !Jnlantc, hut ])1'c\"('lIt,,; j hc
galv:tlllmwh'l' from going; oil' scale.

.\ ('ornplt'ie thcol'ct,kal lrCil.illl('llt, (It' tll(~

mel hod or mea"':llrcment will he fonnd ill :1.
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BRIDGES

pap"l" h:-' H. \\". J.arn;.:on, f'llt,illl:d "A :'Ilothnd
of .\ r(':1;<11 ring; tIl(' .\ Iagll('! i(' Propet'l i(':< of
Small :-:amplc>i of Tr:m"fo!"llwl' I.iunimtl iOll":,"

pllhli,.;Jll'd in the J'r()c('et/il/U,~ ,~r {!If' II/.~tillllt· tlf
Radio 1·:II(fhlr'fr.~, l)('('('rnhrl", 1910.

FEATURES: II> Sll1all ,'cdallj!ular [.llt'ip .~:trllples

:11'(> 11:«,tl for lll('a"lll'('nwlll:< with the 'J'YI'./o;
[(i70-.\ .\l;tgllC'li(· "l't':<1 :-'d. TIm" it i..; not.
Il('("(':<."'ary tl' pn']lal'{: ,,!x:(,i:ll ring-"ll:tped
sample'..; (11' lu ll":l' the aInI'lInt of Ill:\tcrial
required 10 ('o\l,.tr'utl the :-:t:ulllani Ep,.:tcin
tc."L core.
lI> Indt:pcl1d(,IIL indtl':ltions of balan\'!' for t.he
two mirin Ilridge I'ontrol." :U't' pm\'idf'd hy
1ll0:ln" (If tIl(" pll:\,.:e-;.:hifl iug Ilet Inll'k. 'I'llis
fC:lilll'C I']imirmle-: til(' il1("(HH"CnirlW(' of the
~lidillg halalwc thal i:-: ehlll":u·trri",lif' of thc
brid).!;.. whcn a j'o1l\'Clltional mill dl'1CI'lol" is
u,,:c11.

~ Dil'ct'!, wlnpari,.:on of llw pl'rlllc,\bilit.." of

various ~:lmple" ('an ).!;Plll'l':dly he made from
the hridj..(c dial I·pading... \\·itholll thc nc­
cc,.:... ity of l':lJ('lllating absolutc "alur,.:,

a- Th(: dirC('lillll of olf-h<llalll'c i... illdir::ltcd bv
mean...; of lhe l11ochdn.tiotl bridgl'. .
a- );!ca.'>IIl'('t1Wlll...; anal:l).!;OlI:< to Ep":lcin y:\lnr.s
for P0\\,CI' j)llrpo,.:r,.: (':111 be lJl:\de Ull 72-gradc
siJi('on ":1('1'1 or hig:hcr-pcrrnc,lhilily mal1'1'i:ll!'l
at U",U equal to 10,000 j..(all":".
a- TIll' high g,lill nC(·c.......:LI·.\· fill" 1lH':!..... \11·(·1l\C'1l1"
at low Yaluc,.: of Illa,!!;IlI'lizing fOl"('e i", ful'­
ui,.:hcd Ly 1he t!cj.!;pllt'rat in' ,.:('led i\'(} alliplificr,
which al:-:o climinatt'...; tilt, (,treel of h:~t'tllOllic:

response :il, high ,·,duc,.: of magll(,lizinl!; 1'01"('('.

a- The limiting (·il't'uiL PI'('\'C'nt" ofT-.,,;(·alc
dcflcnioll:-> of the mcter, wltil'll i... mad\' 10
rc."poml cxponcntiall~' 10 tIl{' .1ll1mlllL {If {11l'­
bal:\lICC. Thi,. :l.l·\·allg('llH'IlL (,Iitlliw\ll\" Lhu
need of a g::\.in ('olllt'ol 01' l\djlt,.:t:~hl(' j..(aJva­
Ilomc1('1' ...1111111..

SPECIFICATIONS
Range of Magnetizing Force: '1'1,,· (;n·'·rd" ""rm,,[
IJt"l:u<'li7.il'll r",·("/· i~ :,,]j\l~,:,1,I,' f ... "" """ ",jl1i",,!"~,<,,1 1"

(; ,,,·r.• l,,d~ (Ililh"rls 1"'1' '·l·"li"H't<·r) f"r" Ii",· \·"It"I:f' <.if
11::' ,·"h~. _\ hi,,~i"l:: 1""J!JIl·d~i"lt f"I""" 101 .. ) Ill> I" :!
.....·,~"·,Is """ "]>10 1,,· "PI,lil'l). "1'1,,· """">""')" <]-,. I""'·f'r.
1If' 1', I..; "",";01(,01•• ,."" he' "1,II,i,,,',1 b,,", tl ... i"IH""t
p"""'r S"I'I,I.,· "~I II,,, 1"sl "t'l.

Permeability and Core.loss Range: '1'1,,· "lIll:" ror
p,·r",,,,,bi1il.'· 'Ilul ,·",·,·.I""s "'..:1 •• " ... ·'"'·"1" \":tri,'" ",ill. Ihe
c"')"-,·.,,·,·li,,n "n'''. F<lr II ""u"!'],, "r,,>~ .'''di..,,, "f lU :!'ol.
""". full _,·,,1,· 'H' llle I' ,Ii:ll is :!.-"tHIO. Till' I",n""auility
",,,I ""I'" I".,.• "f allY f"I·l""'WlllLNi,· ''''''I,ll' ,.,," lH.: ,"""",
111"",1 if" ·",npl"..,r [>""1"'1' .. r,,,-."·'·li,,,, i~ (·1."._0'11. II ,nay
w,,,,·ri,,,,·, I", 1"'N'.'."ry I" ,·:l! .."bl" '·"'·""'·li,,".' (",' hid'­
p'·l''''f'"I,i1il.'· Ill"'Hial,:.

Accuracy of Measurement: '1'1.., ''''''U,",'''y ..r (l:tl"
Ol,t"it,,·,[ ",ill. 11,i,: i1t>11'111'"'''' i~ ..hi,·fh- ,1.·I,·rl"i,,,-,[ h~­

the Jlr"d~io" "ill~ \\"Ioi.·]' 11,,· """","-~l·,·ti"" "f Ill<' ~\'C'~

iut"" is k""w, •. :->i",ihr s""'I,I"" "f i,Il'II,i,·,,1 ....."'~
~,·li,,,, Cal~ III'! ""mp"n·,l. ."l "roy loti,-,·,. II. "ill. ,,',
''''''"r:J('y,,1 I I":! p(·r..,·""
Power Supply: I t.j ""ll", 1;<\ (Td,'s: lo~' " .-1""'1::,' uf
(·,,,,,,,"'Ii,,,,,, "" 1],f' I'(>\\""r It,t1.~f""''',·r l.tilll:O".\. the
ill~t nW"'lIl "all 1...· "lwr:Jlpd fr"", " :!:If)-,·"ll lillf'.
Power Input: \ICl w"ll ....
Tubes: :! 1;('1<..(:. I j;X.-'·G. :<lId 1 UI):l \"In:,(1.
Accessories Supplied: '1',...., .,·"k,· "nd lillt' ,",'rd.
Accessories Required: \\'lwlI" .1-,· 1ll"~"('(il,i"ll f"r,'c
;Il- al>I,li"d. " udl1i"",rnN,'r :"1<1 " rl"~"'(:t! f"r ,""r.\·ill~ the
,k " ........ ·,I"in·'!. '1'1,,' T"l't: :171-.\ .jO,CHH)~! Hh,",sta' j~

",,;u.I>I,· 1I"],~n the' i""'m,,l \' ..11"1:" ""lIt/·f' i. ,,~'d.

Mounting: '1'1,,· 1('~1 ""e, t'~dusi,'c "f 11,,· !<'s' .,.,,1.", is
""".•,,d i" a "'alulll cahi''''1 will, $1"I,j"l: fr,m! 1""'''1.
Oimensions: T""t ~.!. (,,-i<lt],) W .~ l,ll'Plh) I" .~

iltl'iJd'l) III i"d"',, """r_all: "'st y,)k", ....~ I ~ :,1 2 ill,·I ...~.
Net Weight: T""t rel,·H IN\llltls: (cSt ~·"I,,·. 10 I,,,,,,,d~.

1 Magnetic Test Set ..........I
PriN"

$585.00
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BRIDGES

TYPE 707-A CATHODE-RAY NULL DETECTOR
USES: Thi, \'i:illal llull indit":I\OI' i" illtcndt'd
fOl' u,.:e :t.' :\ halalwc d('It'('LoI' in hridgf' llllli
other l\llll-lllCtlHlt! ll\('a..Qll'C'rl1f'nl" at P,)WI'I'­
line awl audio frcqllf'lwil'~' \rll('11 (':dil'l'akd
fur :t gin'n 11'('(jU('IlI','" il l':lll In: Upcl':lH'd as
:\ limit indil':llor. It. ('1111 :11:-10 he ll...:cd ior ('urn­
p:lt'iJl~ fl'eqll{'lIl'ie...; 11," I!Wall": of I.i...::-::doll"
fiV;IlI'('''; ell'. when ('alihr:\tct!, ll"cd :t.__ :Ul :\-1;

mi lli\'o!t 111('1 ('I',

DESCRIPTION: The Olll Pllt of Lilt' hridg:<' j" :1])­
]llit't! Ihroll!!h :1n 80-dl, highly ",C1C('1 in; anlpli­
liN, npl'ralin~ 1m tho dcgcncmti,'c Jll'ilWiplP,
to the' \'ertiea[ deflcdinp; pble,.: of II une-inch
(":llhode-I'a~' 11l1J(>. Tile hridge gl'lIcralllr \'011,­
:11-\:(' i" appli('d thrllU!!:h an ndjll,.:tahlc pha:-:c­
i<hiftin,l! Jl('lwurk to Ihc huri7.01l1:t1 pIal (..... Thc
t.illed pllip...(':-:o fU1'Ilwd is rClhH'cd to a. hori7.Ull­
!al st.r;lij.!;ht line at. bahlnce.

FEATURES: ~ Indt'pC'nd('nl indi('alillll": vI" the
etl'l'('\ of lJal:tlwillA" eillu'l' 11\(\ rC;H:I.i\·c 01' the
I·c:-:i ...t.in~ bridge nJlllrnl arc j.!;in·ll.

~ Eilher hrid.c;(· ('ontnll {':lll hc halan('ed :l('('ll­

I';\i('l:--' withollt ll('(·C'...,.:il:l1illA" an :wl'IIl'alr' hal­
:11){''' of the ot1Wl'. Thi:-: :lrnln~('mrnl make,;
nwi(1 and t'Oll\'l'nienl l'OlllillC hridA"c mca":lll'C­
men\..; po...:-:ililc.

~ lnt!i('alillll of t.he dirf't·\i(ln or otT !>;lI:IlW('
ot' ('it her olle of the hridge ('tllLlI'ul:-:. ('ho,,,clI ..It
will. i... al..;o j.!;i\'(·n.

~ B{,,,:poll ... (' and n't'()\'('!'y :He in:-:I:IIl!:IIlC'OliS
:tnd \h(' null indit',l1ol' ('annlli 1J(J illjll1·l·d IJ.)'
O\·crlo:ltling;.

~ III lloi:-:y localion:-: \·i:-:Wll bal:llH'ing i:; milch
1e:-::-: faliV;llinp: Ihnn IH:ad tch·phulU:....

SPECIFICATIONS
Input Impedance: tIIWII,,·<:.,hlll.
Sensitivity: l.>l) j.l" ,It (,\1 "F!"": ~f)(1 to :;00 I'\' "I 1000
r~·,'I\·,..

Selectivity: ,10 drrih(·I~ ,t1.:"ill~1 ~r"'lnd h'Ir1""ni,·.
Frequency Range: I'lul(·ill 1Il,;1" I""e til(; '''''l'li1i''r for
the d,·~in·,1 OII,'r'"l"1: f ....~'I'II:I1'·y. ::,.(' IIC1<t 1'''1(''' C'",,­
ti"\l<"l~ tllninlt r"m.:,' ±;')"i fnr "''''h ""it.
Temperature and Humidity Effects: Wlwil tlli~ ill­
~I r\I"'('''~ i~ "l,crat"d U"ll('r ~r\"crc ,'.""lil i,,"s of tCIIII'pr­
;>tur,· ""II hll",i,I'l~' ""me d"O'I\'''iKl in ~ellsi\'ilY :,,"l ~O'If'c~

II-·it.\· nwy 1>(' f'XrWCIt·,1. F"r thr In,," rrl"'lue,,"y Illn'lll':
unil~ the ~('n~ili"ily lllily he rctlu,'('(1 h~' "" ",'wh :l~ fi 0110.
",hi1<' for nil ll1lits thl' !t("!t·l·ti,·it.\' If) the ~\"'OI,rllmr"",,,i,,

1ll'1;.' I,~ T('(!l1",·d loy .j dh. The "lwl\'c Iil.(nrcs "n· f"r a
f{,l:uivc 11l""i,lily of :-<or~ :II !/"o F"hrt"'nheil.
Controls: 1':",,·1 rnntnll" "r,' pro\"i,I,',j f"r ",[jlls1illl: die
f....11$ ,,*\ Iorilli''''''r 'If I til' "" Ihorlt"'_T:l.'· 1'" UI'I"I1, \ h,' I'I.,,,S'·
"",I "",plitll,lr ,,( tI,,, h"ri~,"'t,,1 ~\\I·'·l.illl: ",,11,,1.(", ""d
~III' I("i". "d""ti,'ily. "lOll w"i"j.( of d,,, "'''I'lificr.

Accessories Supplied: A 7-f, .. ,\ lilll' r''''Il"rlor ,·urd.

Accessories Required: O"r pl\lj.(-ill ph,,~illj.( ""n·"il iii
ll:,«',j "t :lny !I"\·qw·",·.v I,,·I,,\\" .100 ".\',,1,,": our ]>11II'-in
111";"1.: IllIit (Hr c:...h "fwrali"l!. r....'<]l"""'·.'· l1~~d. Thi"~O

:If,' 11"1 it,..I"c!NI ill Ihr pri,·,·,)f the i"~lrlllll""t. (:we pri~e

11.« "II "'"'' l);'~"· \
Power Supply: 10.> I" 1::!i", ""lt~, .1Il to GO ,·.,'...lo!$.

Power Input: 10 "'!l1t~ 'It liU ,·ydc~.

Vacuum Tubes: Onl' 1;1\;.(; IlI"l1ltHI". onl' (iFS-(; twin
lrindl'. OIlC ti.l.~-<";'l' J{; lr;'I(!,·, ""l' <Jl;! ('alh"d..~ra.\· luhe.
and ""cf,X5 rcclifil'r: "II aro SUI'I,licd witll d,e i"$tru",,·I,t.

Mounting: :::'t,,,,,I,ml 1!'I·indl rel".".r"rk p"",.1. Walllllt
",,,I 1,r""kl'lo1 "r~' "\llJI,li"d r"r ("I,ll' m"lIut;lll(.

Dimensions: \""'l'1. 19 x 7 in,·hc~: dCIHh hehind pallel.
!) itl<"lll'~.

Net Weight: ::!!II"III"dol.

['ric,.

707-A I C(lfhode-Ray Null Detector* ..
1',\'J"l::-:'1' XQT1CE. s..., S"IC:!4. I",,,r ,'j,

:-:l·I.TY I $285.00
'I~ I·t",~i",< l""it "",I Tuni, ..: U"'l (.<'e "eM pall~).
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PLUG-IN UNITS FOR TYPE 707-A CATHODE-RAY

NUll DETECTOR

Thc."<' unils arc rcqllirN! for u,.;c \\"ilh Tn'l~

707-.\ ('aLh{/(It'~B:l\' ~llll lJ<:tCl'tor :tnd :\I'C
not illt'ludcd ill L1l(i pri('(~ of that ill,.lt'lI111cnt,.

.\. pha,.:ing Hnit ji' nC('('_,";:lI'Y for ope-ration at
:lny frequent:" IJcfow ·100 (·yde,.:. .-\l-lOO {',n-le:;
and alw\"{', llUlle is relJuired. A tUliing unit. j"

required for c:teh op('mting frequency. The
tunill~ r:lTlgc is ±5% of the nominal fre­
qUl'llcy of allY tunillJJ: unit.

:\ l111llil" plul( iut 0 mOllll! inJ..(" j:H'k;;; prodded
in"idc Ihl.' nl\ll delce'LOr.

PHASING UNITS

__--'-1'~!II~._____,------~D~,~,,~,~i,~"~·,,~"-----___;--~'~·'"~"'-""~·"~"',--_-.__~I~'rir.

For Frequencies Below 100 cycles
For Frequencies Between 100 and 400

cycles .

AMPLIFIER TUNING UNITS

.'\ 1,;1.1.TE....A:\1·

Xlil.l.TI';('llOY

$8.00

8.00

'I'll/'" F"'q"'",,"/I ('",I;;- WIt,tI ",if"'

707-PSO 50 cycles :-;UI.I,'l'Et'lJOG $30.00
707-P60 60 cycles :-;l:I.L'rI':CErg 30,00
707-P100 100 cycles .... \-I,I.'I'E('T..\ p 30,00
707-P400 400 cycles ""'l'I.J.'J'E('FIG 30,00
707-Pl000 1000 cycles ;I.'\'I,J.'I' 1-:('(; L:M 30,00
707-P2000 2000 cycles :-:: L: 1.1.'1'Jo:( 'Ill .\1 30,00

Ampli(ipl" Tlltlin~ I"Hit:" fOl' :-pc\('i:d ft'<.'qul'lu'i<.'...; bf'L\\"(,(,ll ;jO :uul :1OUU cy('le...;
('an he obtainf'd OIl :"pt'('i:Ll 01'(1<:1'.
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AMPLIFIERS

TYPE 715-A DIRECT-CURRENT AMPLIFIER

USES: The 'I'YI'I:: 7J5-A l)il'('I'I-('lllTcnl ,Am­
plifier is cle,.. igncd prim.nil.... for ll"(' with the
Eslel'1itIC-AllgU... 5-rnilli:unIICI-c rceordN. 'I'his
(·ombinnt.ion of lLmplilicl' :.wel recorder is
('apahlc of a(Tlll'alC'I~' ret'lJrding ,;mall rl-(·
VU!t:IJ!C": :md ('tIlTon\...:. tn addition to it..;
Ob\"iOllS 11""(' a." ;\ l'cl'ol'cling d·e milli:tmnH'tcr
01' millivoltmeter, it h:l."';:L numbt'l' of iLpplil':\­
liolls in pI'OC'C"," ('ontl'Ol :1.nd in m{,;l."'lll'(:m(~nti;

in ph~'"iml :mel ('hemir· ..d htbol'lLtorics.
~in('1,; 111(' introdlH'tinn of thi...; amlllifiN, it

ha.-: found applindiol1 to a I\'ide \'aril·t,\' of
indu:4rial :Uld l'c,;can·h Jll'uhll-rn,.:, [i 11.-(..; been
u,wd for jho l'c('onling of fn'qlICll('y :ulll 1'01'

n:('ordill~ the modnla.\ iutl 1('\"(,1 of bro:~dnl,"L

t nUlsrnit leI's, Ul11('1' appli(,;~t iUll.": inc'llltl/' 1110
l'c('ordin,!!; of tho inf'iuhlion rcsi,.;lH1H'O of
('letlril':11 m:l.I'hincr)" during dehydration. the
1\1('a;;:Ufl-11'1Cnt of the C'mf of ('!cc:lI'O-e!l('minl1
('(·lls, the I'c(,()l'ding of life tc,.:t~ 011 \':wtlum

t,\lbc:-:. and the rel'onling or ,-:oulld :~1lI1 vibra­
tioH inlensitie:-:" 'fill' in,.:lrlllnl'llL m:~~' (-qu;llly
1\"(-11 be uscd to o!wratt' from pholoch:tl.ric
eell,.:. r(:,.:i:-:bl.llc'c,.:t r:litl g:lll~I~-;, I'c.~istalltc t,llCl'­
mO!1l('(('l''':. and similnr lk:,·i(·e,.;.

DESCRIPTION: The' :llnplific'r is:l hi,g-lJ1y :-;tahlc
:~-I' o!wt'alcd ill.-:II·Ilt})C111 lllHI gin-s fllll-;;:(':1.lc
outpUI IH"CI' :l r:tll!!\, of input, voltage,.: from
0,1 volb lu 1.0 VI lit , )lo:1n,.: :WC pnn·j(\('d for
.-:ckc'\ jllg inpnt, l'c,.:i,.:t:tn('c::i betwcen 100 ohms
:lllli 10 mcgohm,.:.

Tht· c'in'llil, employ,..: three' l)('n1.odl:' Luhes
for the amplifit'l"": ill :L dCl-!:cnNatin' eire'nit.
al"mn~C'rnel\l, ~i\'ing hi~h :-:hhility of ('Idibra­
t,ion. A b1"id~I'-I,YJle b:d;ll\('in~ 1l('\,\'"Ol'k using
;~ \,ollav;c regllhtOl' tube prudd(',.: for b:dallt~

ing Ollt the ":Icady pht(' ('UlTelt(, in the meter,
.":0 tllat the m('(('1" indi('atc..: C'\1t'l"('l\t ell:tllgC.

.uot,h fille lwd cO:~l",.:e 7.Cl"() udju:,tmcnt,; arc
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5implicit.y of
with ~tahilit,y

prodded for :;cUing lhe meter fur ltormal
zero. TIm circuit i!; unatTcct.ed by challges III

l'l!alc voltage causcd by lIOt·Ill:.!l variatiuns in
:~-c supply \·ulLage.

FEATURES: ~ lIigh gain and
oper:ltion huvc been combined
of c:llibr:ltion.

~ A wide l'.ltlge of input. voltages and rcsist.~

llllCC COIl\binat.ions call be ::u;commoclutcd.

AMPLIFIERS

~ Yariations ill t.he temperat.ure of lhe
cat.hode of t.he lil':;t amplificl' t.llh{~, a critical
point, hfl\'e been OVCI'(;ome \'C'l'y dT(lct!\'ely
by llsing :\ I'cgulnting tr:l11::fol·lllet· and :I fila­
ment. ballast lamp. This system maintains
the healer \'ollage (·OIli'>t.al1t for line voltage
changes frulll 105 to \25 \·olt.::.
~ A-c upOl':ltion and small ::ize make lhis
amplifier a convenient acljuw.:t.lo t.he gmphic
recorder.

SPECIFICATIONS

Range: The iJl~tnltncl1t iB providcd wilh [,jUr e"lih""led
r"Hj("~.._"It·,·t"d I,~' "I"""~ of :0 swill'l" 1:i"il'l: S mHli­
"lll!,...r,,~ li",,:,r ""IJlUl iu Ih\· r"""I,\I"r .. i"'·\1il "f 1000
(,lllll~. r"r i"I"'1 ,""Ilag('''' "f 0.1. 11.2. IHi. :\lId I.U v"lt
"pl'li,·(I at th,· inpul l"rn,i""I~ wilh "ilhi'r 1)"lm;I.'. The
liai" i~ I...."t exprv~.~,,<l,,~ a 1 r"lls"<>IHlucl'lI1e<,: the no:lxi­
mllm .."h,,, i~ MI.UUU m;' rol"hus.

Accuracy, .\s " ,·"li!>r",,·,1 ,·"II"Wh'r. lh" :\""url\cy of
c:,lih,."tiuu i~ "Pp,."xilllalt'l~· I '"... or filII s,,:ok·. Ihis :,.."u­
ra"y Ilti"J:: maillt";n,,d o,"er " l~,n.~i<l"r"hl" p",.i'ld "f 1i'll".
Input Circuit: l\le,,"~ "re p",,·id.·d for s"le<'tiul! :o"y
Olle "f:o "",,,I>('r ,,{ i"pUl rl·~i~l:",,"'·~. ~u th", the i"slrll­
IIle,,1 ''''I ",,1.\' I,as a', a<1jus'al.I,· inllU' n·~i8':O"'"1). 1"'1 '':In
s",...." '"l" ""Iihral<'ll ",i1Ji""II!I1{'(('r "'r mi."j""'"'1tn'·' ....
The i"pUl ,·"~ist,,n,·cs r""l':" in I'0W",'S ,,( 10 fru"" IOU
ohms tu 10 ,,,cg,.h,,,~ ....;I",rt-,·i",·"il ",,,1 oP""-"i'Tuit
l'osi,i""s ;11'" ;<1"" 8ul'lJli,·ol ,," til<' 8,·le"I"r ~I\'ild,.

F"r tl",~c "I'pli .."ti""s wh,·r,· r"l",ivc v,t1U1>~ ...,,\y are
of illl,'reSI 1m.! where lh(' ,""II"ce :l\'"il"hl" ex,·"",I,; 1 vult,
onr. lIf th" ~\\"il,.j, p,,~ili,,"~ "unUl'l'IS Ill<' inpul Iva \'lIr;_
u1,I,· ~aill '·""'r"I .... tl"'t Ih" ,·"ll:t~" "i'pli('t1 10 I!'" iil'SL
J,:ritl ,... " 1,<, ".ljLI~l<,d I" "ny \l.';<;il'ed ,·;oIu". Thl' ;III,UL
1'<.'>i~1 "1"'(' f,.r t hi~ 1"•.~ili"1l i~ HPI)/'<,:>;i"I:'II·\.'· 1.)lllHII1, .h,,,~.
Grid Current: Th~ 1:"i<1 "l,r,'(:,,' ill ,h,· iJillUt circuit is
k,;~ Ih"ll O.UU:! ,,,i""''''''I'''''('.
Output Circuit: Thl:' U"lp1l1 "il'""it is dl';,i~,,,·d I" '1pC'r­
'lIC" ,j-,,,illb11l1)e"e lI,cll'r moulI!('(1 "u lhe 1',,,,,,1 "",i aU
cXlernal Illc'I;'r 'Ir <l,·,i,·,· .<tll·h ,,~ Ihe r·:"I,·rlille-.\II~u~

5_",il1ill"I)",n' rI· .."r,lc·!'. "",I i~ ]>1"<."i(l,',1 wilh" """"",11.,·
"dj'I~I<,,1 ""U\!"'I'';''lilll: re~i~t:'I""'. Th,· "<JII,p",,~alilJJ!

1'<,;;i~l"I"'C is :"Ij,,~t"d '0 :,11"", f"r the resiSllllH'e "f tl,,,
(':>;(l'I"l",1 lkd,·c. !<O. 11"'1 tI,,· i""lr"",e"l lll\\'".,·~ works
i,,1<) " lion",,! l'e~i"I:,,\('e of IUIIU <Jhlll~..\Ilh"u~h the
i:1~I""""'''l fw,..linlJS !>eriC"II)" wheu up"""li"l: into
1""...;,;1:> ""cs fro", UI" :!Ot.lU "ho,~. its ,·"librati"" i~ "ff"cteJ
slil:llll~- if th\· 1"1:11 ir,,!,,·J;u,ce J",iatl'B lI1"lerial1y frurn
Ih" 100U-"I"" ""1",,.
Temperature and Humidity Effects; OW'r Itl<' r'''l,[(''
of """" ",>Udil;,,"s ""r",,,lly I:'llt"UUlII"red l6.'i° FIIIll"t_'Il­
l",it I" U:oo F:tl"·,·,,J,(·it: U ,,, !J5'~ ....,bli,·c Io"r"idily). tl,,·
"!'l'rali,,,, a"d ~1"I,ililJ' m'e ;UdC'PCIJ,l""L "f "",b;"llL (,on~

dili',I'M.
Power Supply: 'I'h" instrum"nl iM j"l('ndNI for .... p'·r­
alio" dirl"'d~' f""Ul 10;; 1.. I:!:':i lor :!I0 W :!;;O) ,""lis. (;0
".\",·Ic'~' 01 lI<'r v"I\,,~,·~ vr vt her f""<IUl'I"'ll'S ""11 1>,. ~u)'l!lil'J
"n ~l'(·d"Il>,·,Io·r,,,dy.
Power Input: TI,e p"WH ,Io'''w" frWi, Ill(' OO-,·y,·I,· Ii",·
i~ :O!Jllr,,:>;illo:'ll'1y as ,,"IIU8. XU butteri"s of a"~' kind urr.
"",I,I..~ed.

Vacuum Tubes: '1'1,,-, n,ll('s u~",l ~,,.,-,: Iwo (;.r7-G ...II"
fiF(j-C. ,,,Ie (;X,j·(j. ull... UC:ll\·ItI():j. (ml: 4 ..\1. .\11 ar"
furtibh"d Wilh lh,' i""I"'''II'·''I.
Mounting: Thc.:Il11plili,·,· i,; """IIIIl'd in a e,,~l ,,,,,Illl '.'f\~

ide"li,·,,1 willi lli"l n~,·d "" lhl' l~t"rlj",··.\II!tu~Nl"'Jrd"r,
or in w"lnut ",d,ini'L .'s dt·~i,",·(l.

Accessories Supplied: :'c."·t·,,-fuol Ii",· MI,nc·"tur '·'Ird.
Dimensions: Tn'/: 71.~_A:\1. (lwidll) J,~I, .~ (widlh)
!J" (1l'tll':1 h) !< 1 2 i,,..11l>8. """r-"I1: Tn'; 'j" 1:0-.-\1-:. (h"il!ht)
15:>; (wi,hh) SJ~ x (I""l!lll) ~", illd,,,s. u"'I'-"I1.
Net Weight: With ea~L JJ1<'!:O[ "as(' lu ",,,tell Estcrlim,­
A"~U8 r('t·u,',lcl'. :!:O)4 I}{)UI,ds: wilh ",,,Irml .,,,I,i'''·I. :!2J{
11"U"J~.

Thc Tn'l. ,15-.\:\1 Oi .....·,·I_(·"'·'·,·"1 .\mplifier.

71S-AE
71S-AM

In Cast Metal Case
In Walnut Cabinet.

................ ·1

.. . . , . . . , . . ... . . .
ASIOt,:

A.LOVI·

/'rirr

$345.00
300.00
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AMPLIFIERS

TYPE 1231-8 AMPLIFIER AND NULL DETECTOR

USES: Th(' Tn'J~ 12:~I-B .\mplifil'l' ami Xull
I)clC'('1or call he ll~('d as a hig;h-;.!:ain amplili('J"
fur /!;clwral l:lbol':lIol'y lISC or as :t s(>n",[1 i"e
viSllalllull ddeclor for bridge nWaSUl'CJll('tlI8.
For all aUI',ll illdi(':ltioll of the null point the
:lIl1plilicr can he \I;:;('d with head tf·]C'phollCS.
It may abo lw n:,cll as :l prc-:lmplificl' fot'
crystal mil'l'opholl(':', \'ibratioll pickuJls :111<1
calhud('-n~y o,.;cil1o:,(·o])(':,\. With :L :-:uitahk
cl"\'stal dl'tl'('lor it ('iU\ hi' u1"('d :\..." a "('n,,iti\"(~

inc) icalor 1'01' :\mplit udt'-lIlodu 1:~1 ('(I hip;h-fl'e­
qll('m'~' nJll:"l.J!;p),; (for {'xa,mp]l', :1" :"1. ~t:U1ding:­

\\":n'(.' indil"iu'01' for a "lut 1('a Ilwa,"ming 1[1\(').

DESCRIPTION: The ill"ll'Ull1cnt cOll"i~ts of :\
Idgh-g:till :lnlpli(iN with all Ollt.pul.. slagc that
call ll(' opel'ated :Ilo) a lillear :lmplifil'l' for
gcnl'l"al laboratory usc or as .'1 logmithmic
amplifier fur lIull-dt'II'dor u ..~e. The pall/·l
llwtPr indieat('l' lhe amplifier olllput in two
nUIg;e.", HCt"V('S :l," a null indic·:1tor. llnd i;; abo
ll:«'d 10 thej·k the ('ondiiimi uf tlw ImllC'l"\·.
Tht, 1I1111-I]('tptLOr rt':-:pon~c i~ :~ppro,'l;illl:ttl,iy
log::1l'itllluil' 0\"('1' a oW-db l':ltI~(·. A ::lO-db
inpnt al1('IIll:llOI' i;; !Jm\·idl·tl I'ur atlt-lIIl:Ltion
of hi~h input \·0It:1:'::(':<. Eith('r ,1 R-\18 battcr)'
pack ()l' Ihe TYl'E 12Iil-.\ PO\\'Cl' Supply t:l"ll
bl' pl:l{'C'c! within the (·ahint'l.. !o operate t.he
in"-tl'urncnt, hilt (j\"('I'-:111 p('l'[ormal1cc is :<omp­
what bettcr witli the baH!.'!"y. Blo('king: c,tpa(:-

ihlt"S at bot.h input and 01\1J)llt j:u'k;; i."ulalt'
lil(' in... trunll'ul.. from din·(·t ("un'('lIt in thc'
e:-.:t.(·'·lIal ('in'uits to \\·hi{·h it m:w ht> ('(111­

lH'tt(·d. :\ filter jack on tIl(' paiwl of ihC'
ill:<t rUn1{'IIl, permits in,"crLioll Ill' :1 n allt.i­
l'C':<OIln.nt liller, :'lIch a.... thc Tn'I-: 12:31-1',
ill the gt'ili til'cuit of t.he 1:t~t :-;1:llJ:e fol' modil'y­
in~ the fre'qucncy ('!la1':I(·tcristi('.

FEATURES: ... P1:Iinh- !;lh('ll"d Plli'it button
controls lllake Ilw OI;('I':ltiUll or til(' ampliliN
~imple and con\"l:nienL
... Input ,lnd Olltput {pl'mina\:') {It'(, arr:1ng:cd
to take "it her TYI'I'; 27 I PJlIg~ 01' TYPE 77 I
Coaxial Conncclors.
... The ",c1r-COllt:1inpd metpr makes the insl.rl1­
mcnL a V('I')" COllvcnlCllt dctcdur for' bridge
me.....sll relnent!).
... I1anll.ollics 01' IIOi:'I' nlltsidt, the' opel'ating:
frequen<'.\· rall~c :lr<J (,,:l;;ily :lml di"cetive1y
<'limin:ltcd hy the insertion of filter lInits,
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AMPLIFIERS

SPECIFICATIONS
Input Impedance: 1 I1lCl':"hlll in 1':lr:oIl('1 with ::!I} mil'Tu­
tn;"T' ,r:lrn,I~.
Maximum Gain: (;n';ll(,,1" th:ll, ~:ldl, aL l kc \\,;lh I
rn"!t"hm 1"'I\L
Meter Scales: :-;OJDI ~":lll!: Thill "('al" ill tIll' Hill'

IInr",:olly !1",,11 l(o '!I'm;, ... r Il,,: :,,'ll,I[6('r (}"'JlU~ \'Uh'IlW.
It j~ ,-"lihrnll-.:I "l'prl.>ximnl<'~\" in \'nh~ \\',11, :Ill llt:t:urnC)'
uf rt·"l!inlt or ±5"'~ of full ~,·"I,·.

::;I-:~:-; ""ul,': Thi~ ,,"all' ill llllNI r"f r1N('rmininJ:: fl,t;n,
1)1 \'IIlll'L:\'. IIw""i'IIl'h',-I,,' i111pli"d \n tile 1111"1I I"nllitwlll,
:Ill ill ~l:",(liul.:-w,,\"(' 1ll""""n·IIl""!l!. 1L iJ! ralihr:.tctl
1I1'llrox;m"lrly ill ,1....il,,·I" \\illl "" "r!>;lrary IN"n. Thll8
n r",i" '·"Im':'....."\ in d....iho;>!s ill nlu:linoo lw lul!lrltl"fillll:
olW llINrT n.',,,lilllt {n.m """,h'·T. U"t;()lI tIO 0"1;<;",,,, "Til
1"','lIml" withill ;W'; lOr lilt· ,"'rn.~~ ,'ah... iu (lM'i1>d,.,
!Ir""idl'tl 1.1 lca.~~ 0111:= vf the ~,"Jillg$ ig "oo"e h,,]{ ~"",11l

011 Ihe InN...r.
Xo 1I("1':.r.111' ~":,II' i~ 11T()\"ided r..... ;-'""1.1, PET "IN'!'­

:.Ii,,", ~jl"'" ,...t",.1 """"dilll!'l arc no~ lH'\"(h..d.
Null Detector Sensitivit)': I..l"J!;lI Ihan 100 mirro\'ultll
iUI>ut i~ n..-'l"in'fl 10 gin, IO'/" i"dicl1tiou 0" Ihe lucler
:ot I k,'.
Amplifier Sensitivit)': I.e*" II",,, Z:, lIli".')"'llt~ !tll",t
lit I kc ill rt:<1ui ....d I" I!h'e IO~o i"t1it'lllinu Ill' :-lEXS
rUIlIJ:" "r I he lIlNl'r,
Output Impedance: AI!III'",,'timald,' 50,II0ll "Imlll.

7'UI~ __

Maximum Output Voltage:;; \'olu illl" :"'O,OlJ() oloml':
20 volt" illttJ I Illl'lt',hlll.
Noise and Hum Level: The open dr"llit llilieKl 1<;\'(,1 ill
1~0!l! Iltnn 0,5 ,',\I~:lI. full g:dn, \\'lwll Ihe '1',"'.: 1::!lil_A
I")\\l'r SU]!1l1y ill m",ti, lht' OJ"'" l'ir('\li~ ,,,,i<ll.: lIutl hU1l1
1('",,1 ill I,'~I IIUlu I ,·,)It.
Frequency Response:~ run'l! OllIlTC'·...dim: l'''I:t',
Tubes: The i""lnll"e"l .'''l"ir,," t"'O Tn'.: llA :'11,,1 Ulle
'l'rl'l: ID~GT Tulles, whit'l, "re liupplicll! in d,,~ ill~lru­

lllt'Ul.

Power Supply: "urr.:"'~~ 6'1'.-\60 (!'iir.:n:tl COr]!" D H$)
lJ"ttl'r}' '·ll...\.: il '''IJI.lipd in p1:<ee i" Ihe ;u@tflllUl.-nl.
WhclI a-fl 11IIWly is dl'l:lin.'tl. th" Tn'.: I:!GI-.\ ""wer
SUIIjII)' (_ 1l~·!H Illl~tl ,."" I ... ,,-"('<I,
Batter)' Life: Hctv.1.'l:1I :?tJO IUI,1 ::!.ju h""rJ11 l\t t- Iv,uri!
lK'r dl\\'o
Accessories Available: Tn.: 12:1I-P"2 (·100 IIml 1000
t'}'dcl) nllt! TYI"I: 1:!:U-I"'J (no <,yd('ll) TlHIl'(i C"i ....u;u lin,
u\'ail"l,l" rnr pW"idinj( li..le<:li~·iIY (l!<-'f- bd,,"')o F."
{..dlitullng Nlllllt",ti(",,, to the inl>UL :ulli uUlll\H. tv.·'
Tn'!: :!i-I-:\I I'lug,_ nre ~"l!J.li,·,I. TYI"I: :!. I-:\'C or Tnt;
:!7-1·:-IE ~hi.,l".'d (".""....."."" rn",· I.... n"",j, \\'Iwl'., '"('111­
111~te @hi",lrlillll: is f'''IUlll.'d, Tn'l: 770\ I ·....."i"l (,;OIlIl('('IOfll
(llnllC :!O·I):lm t"<""",,,,',,,I ..<I,
DImensions: I::! II X "" lc)~. illdw",o'°<'l'_"lIo
Net Weight: ::!J'4 IIOUlltJ~, indudiull h"ttu;elio

/'ri~.

1231-8 Amplifier and Null Detectar,. VALID $195.00

TYPE 1231-P TUNED CIRCUITS
USES: ThclSc t.llllCII-riITllilj filtl'l'S :\1'(' pl'im:lrily
d('~ij.!;lll'd fO!' II~C wit It the Typ~: 12:~ 1-1.3 0\ mpli­
ficl' alld Xllll J)('t(~101' fol' i<llJl]JI'L',:,... inv; hal'·
mOl1i<'s, lloii'<', :lnd hum ill ,.:ill~l('-fn'qll(Olll',\'

n1l':I":I]I-{'IllCllt~, smoll a:; the h:I1:Llldll~ of <l

I)l'illj.!;t' 0

DESCRIPTION: TIl£> Tn'E 12:~I-P TUJ1('(! C'il'­
(Ouit" al"(' parallcl rt·:5dll;lUI. eilx,tliL,. TIJ(' 100·
and I()()()..('\'('\c tin'uils :\rC mOllnl('d in Ill('
5;Hm' C':ll'('.o lInd a t0l-~l"dl' ilwitloh is. ill"talll'd
fur I'('\N'lill~ tltt· d(',.:in'd fr('qut'llt°,\" ..\ plu~

:llltl :l !('ll!!th uf shicluL'd e/l.hlto :U'C flll'lti~llt'd

willi al1ll11it".
FEATURES: .. lInl'llloni(·,: :t.';; \\'(,11 :\." llOi-:C' and
ut!l{'1' ("ollll>Olwnts o\\l ... itlc tlw pa.."" band al'e
(Oon\'C'lli"ntk 1'1illlillah'tl from the dl'lt:lolUl'
('in'uit. of :t. °bricl!!!',
.. o\llIplifi('1' ~:lill ill 1101 ~\('rif-j('l'd :tppl'('('i:lhl,\'
bceau;:,C' thc in:<crlion 10,,"" 01 tlt{' fi!t<,],:, i ..
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POWER SUPPLIES

A!I~llllrL,lOII (·l",rn('lllrislir~of '1'''1'1; 1131-1'
'1'111.\·,1 ('i1·"llit~.

~rnall ami ('Illl llsuall\' ill' lulrmtrd fut' nHl'iL
uscs bl'c.:luse of the high gaill of th(' amplifier.

~ 1'h(' fn.'<jIlCIlCy chal":.lctcn:-tic of the Tn.:
1231-13 .\mplifi<,r and :\ull Dclrtlor when
the T\'I'E 1231·P Tuned ('in.'uit:) :lr(' usecl
with iL is int!C'!X'Il<!t'IIL of til{' temlill:lling
imp('(L~IlI'(':"ordinarily ('U('Ounlpn'(l.

SPECIFICATIONS

Freql,.lerlC:Y: '1' .... "nilll ;In' li~It"t.l. "'K' '''I' 00 ,'.n·le. "ml
,he- \/,10... luI' I,mh -100 ",,,,I lUOO ,·)·rlMo. TIK" 1l<"('lIr,,<")· of
Hlllinll: ,.. ±2r ". l'lliis ror (II her Ir''''IUcll< 1(" rau he m;u!c
011 ltIJC'f'inl ortler.

AttenuatIon: ~ "r""mp",,)·i,,!!: MirYI'll. :-;0\(' .hnt the
1'''''1: 12:1I-1'! i" ""('('lin' in rt'lOw"l!lI: r~"'r,·,·l(· hum :,s
"1·ll,",lmrllmlli'·B of tho rellOlllllll Fr<."Ilu<,·,W,'.

Mounting: :-;Illllfinrol dfl\""·~'I"I·1 ('HII(', 1110.1(·1 (~ (~C(>

ltll,l(o' 1IU for rlil1lf',,~i,",~).A $,I'lIl "",I ~·I i""hl'~ "f ~hit'lrl~,1

"Ilbl" Me wol'irl.'d Fur (·urlll\·t·liull tll Ill(' '1'1'1'1': l:!:H-B
.·\1l1IJ1itier IUlIl ~1111 l)ctet·IM.

Net Weight: ar~ 1,(lllrl\l".I~'lh lll'flll,I~.

TUl"

1231·P2
1231-P3

400 and 1000 cycles ......•. _. , ..
60 cycles. . . .. . .

nm...;
\)11'1,.;

I',if'<

$20.00
15.00

TYPE 1261-A POWER SUPPLY

USES: Th(' TYI't: 1201-.\ I'o\\"rr ~upply

j,. all :\-(' po\\('r p:\ck fur 11"(' ill pl:l(l' or bat­
H'ril'" in ballrry-upcr:lt('(1 ill."trulll('uf:-> whrrc
('OllliIlIlI)U'; OIX"r:llion, :-;1H·h as ImKllIdioll
l{,,,till}!;, m:tke,. it d(',.il~lhh.· It) UI)('I~ltc the
in,.,lnlllwllt fnun :111 :l-(" pnw('r lillr. The
1)11\\('1' I):u·k i:: llr~iJ!Il('(1 to be thc CqUi\':llcul
til :l B.\ IS (Blll')...~_'" tiT,\liQl ('Qlllbin;llioll
h:llt('ry in \,OIt:IJ!t':-. ('lIrn'UI t';lp:wily, :-iU' :wd
:5h:II)(', so t ha t it i,. inh'rrlt:1I1!!r:1 hl(' ('1(·('lril,;.lly
;lml lll('f,hnnic,:lIh· \\illt lhat hat! l'n·. It t';tn be
11,.,('(1 ill the follo\\ing (il'lIcml H:;dio in:-lm­
111('111,.:

Tll't: 720-.\ Ildt'l"lHlylH' Fl'l'll'l('llt·y .\It'lt'r
Tnl: 7fi9·.\ or·B :'oulttl-I.c'wl .\Idpl"
TYI'E 12:~1-.\ or -13 .\mplifier and :\1111

I)t'l I'et or

DESCRIPTION: This I)()\\{'r ~upply is :1 light
t·vmp:u·t unit th:ll lib illio tlw battery rom·
parllllcllt of (;('llcrnl Badio i II:-t nll1Wut:.: whidl
U;-t' tlt(' B.\48 b:lltcry blo{·k.

,\ :-('I('nium rcrlilicr:\Ild Ir(' lllt('r with two
f1:1i'hlip;ht rcll:.: f1oatillj.!; ano.....-= the Oll!l)Ut pro­
\'ide :t ]OW.illll)C(I:t1wc \\'cll·hltcrN:1 :llId rcgu­
Ial('{1 d·(" li\:tmenl supply. ,\ ('OIl\'clltiollal
\,;lcllllm-lllhf rcl'lilicr :lTId 1(.(, filter provide
til(' plate :.:uppl,\'. A fOIlt'-tPl'minal Olltput
~OtkCI fjt~ thp pl\1~ OIl thl' battr!".... \':lb1e of
inl;tl'lIlllCnt:.: whid, u:.:c the B.\·IR IlHLlPl'y.

Ott:ll St'kC'Lor Plugs illSt'rtNI into :1 !'Ilt'kct
on til{' top uf till' pOWl'[' :.:uppl .... make it
pu,.~ihll, to ,,('Ioc·t. filament. :Iud plale \'oll:1}!;cs
for \':ll'iUlll'l llC'C'd!'.

FEATURES: • Fillt'rillg :ll.'lictll t't!Ui\,:llpllt tu
tlt:lt of a l:ll"J.\:(' cap:lcitor is ohtaim'tl h....
no:Hil'J.C twu f1:l~hlight {'('Ill"> :t('o.r.-.-= 11t(' (>l!lpul
lilalll('lit ,.uppl.....
• 1'~""'<'llti:\lk (~IIl"lallt fil:lnwlll \'oll:\~(' is
nl:lint:l iurl"! in" m(':ln" of tl,(':'4.' "'lllaII hat t('ri~.
\\"h('11 lhr I~)\\l.'r "llppl\' i~ ill u!>('r.J.tion,
llonn:lllil\(' nllt:I~(, \':\ri:\lIOI1:': (':l1l"t' th{' l"('\l~

l'illll'r tn dl:trJ!e :-li~htly HI" df.(iwl· :-m:\ll
aTllOlllll:- of po\\cr tu Ihr lu:ul.
.. Th(' til:tm(,111 Olltput \'Oli,lp:(, t':l1I II(' :'1'1 ,It.
:11\\' lime :tlld t:hc'('k('c! :I/Ctill,.;t lilt, Imut'ry
\·uila!!!:'.
• TI1l' \ifI' of tltl' flOl:,ItIi}!;hl 1,('lb i:, pnwlil-ally
('qwl1 til dwi,. shelf 11k .\ :.:mllll 1'(,1:1.\', huill
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a:; p:lrl of one of the filter choke~, open!" the
circuit when lll<' in",tnlll1cnt i:; turned off, :50
lh:tllhe cells will Ilot nlll tio\\ n.
... Quick interchangeability with the JU-IS
Ixltt<'rY block is possible. 1\0 rcwirinp; or
cirl'uiL ch~lngcs arc rcquirctl in new illstm-

POWER SUPPLIES

m('ul:; pur{·h:lscd with the THE 12(iI-A
Power .:supply, or pmc'hai'f'd :oitl£"{' the I>ow('r
:;upply h.ls become ,wail:thh'. Older in~tru­

mcutl') m3Y require :1 minor chall~e in the
wiring of the battery cable, and full in:struc­
tious :Ire fllmi:;heu for slIch C:t~(."'.

SPECIFICATIONS

OUTPUT:

Filament Supply: 1.5 '-olt. or 3.0 \'0118; nmxi'uum
current :J,-,(l 11m. :\'orm:al I:llrrclt~ IIN"d...d lhrough fill ... r
...hok,· W ."ICI1.t ........lay is aoo Ill".•\ hll-edcr rc:li.stt'lr lIS
1l"",I,·,1 in lite ~cleet\.lr plllg ir the 1m'll .:urrcnt i4 leu
thalt lhilS ":1111\].

Plate Supply: \\'hf'n th!' pnwer ~tltlp1,l' i~ opl'r:lt d from
;1 llr.·,'"h (i1l-cy,'le li,H' a",llh,· "ormal fil,"u""1 tlrr... ,,~
of :IUO It'" i~ dn,wn, the ],1,,1(' ~llJlply Ita~ th(' fvllnwiul;
ch"r'... teris, in:

1:1:\ ,'"lu open eirl'Uil
107""11,, "I :t mil

I'>!J n.h$ al .-, mil
';:t .....ll :II'; Illft

='-I:t_~imtltn vu11"u '·ur....·lIt g "':l

Seleetor Plugs: On(> C>f th,· r"I1"....i"" i, furniJ!Ill'c1, l'Ie"""
I'rlf'..jr~- I~IIC w,"nIM.

$eleetor Plug 1261-Pl - 1',.."illl'l' I''''''ll'r ""h:'~J!

for Tn'l': ';5~ \ ~und·I."\·1'1 ='-INf'r. It",,,·.,, 1'I"lO' (Of
So'llll\l·IA"\·..1 ='-I"ll~r IDUU he n'1.J"rf"t1 10\- f..ur-I ... ,.,,,in:ll
1,1"1( III fit VIl11>Ulll(wk"l nf T"rl': 1:.'61 ..... 1'''''''''1' ;O:UI'I,I)·.
Fulllll.' .... ti,·;I)· ,.f ill~trul"'·I\I ,·""""t ]0(' uo'C'Il Att ....nll:ll<Jr
lIl"ttill$:~ I~·I"" .;.0 <II. un H ""d (. ''''lI:lllill$: "etworkl! :l"U
bduw 10 dl. vII dlf' .\ wei:,:hli,,,; Ili'l"',.rk:\rr:: not n....-u,,,­
mc",h·<i.

Selector Plug 1261-P2-T'm';de, l't"!I...·r "oh:I~"S

for T,'!'t; 7';;'!)-U :s...untl-!.I',·d ~IN ...r.

Seleetor Plug 1261-P3-l'ro\id.... I""I'N .·nll.:'I':<'1I
for Tn.: 7:''0-.\ llell'n"b'IlC l,'re<"lueIlC)' ='-lelf'r.

Selector Plug 1261-P4-Pro"i,k" limper \"Oll"~"J!

lor TrPI: 12:II-A or ~ll .o\mr1irll:r llnJ :"ull J)(otccl<)r. On
XliII DctCl:tor u~e, the p1:lIe Imp!'I.'· te$:ul'lliQIl eft""""
the "'cter to ","cr..hoot lIQll1ewhat UIJoVIl fltlliu1)' :li>pro:.ch­
i"j,(ll ""ll.

Selector Plug 1261-P5 - Tv I,,· wired b.l· eUlII"lner
to tnN~t hi" VWIt re'luin'''H'IlI$,
Hum and Noise Level-~ullidf'IIt1~· low to l\.'i-_Urc

":lli"faclOr.,· OIpen'liotl of ill~tr\lt1l(o"U U"t('(l m"l.'r ,·"n,li·
linnlS 1I1X't'ifil·'1.
Input Voltage: 10.-.-125 (or 210 :!.::.o) ".,111, 40 III no
~'t'le~.

Input Power: Allproxitllale!:.' 10 ..-"ta.
Tube: 0"" tilHl is u"",<.I. and is "'u111l1ic<.l "ith the ;n_
iii mlt,,·"I.
Batteries: T ...... II"r~u Xo. '1 "ni·o-('l1~ ...hi ..h:ore n.."ted
:ten tile OUII/l,lt of the llil:unc-nt :;"1'1"." "''\.' rur"i~hoo.
Aceessories Supplied: Li"e conllC<'lur eoN witlt 0:\­
OFF ~"iu·h.

Termin,.,,, .\ r',ur-If'nni,,:ol omllut ...".krt lill!! tlw 1'111ll:
0" th.. Io:utcl")' fO:>hl.., uf the Tnot,; ,;.;;.~-n, Tn'L ;:''G-.\. :and
Tn'); I:!:U-.\ or _II.

Dimension.: (l..mj:tI.) 10 It ( ..i.llh) :!I:{ It (clCllth) ;;
i"fOh....
Net Weight: 7J! pou"ds.

'J'UIII'

1261-A I.Power Supply , , , , , .J -I
Prif'('

$95.00

\\'lre" or(l("ri,,~, Sf)l'('ir), \)'111: of ~e1t... t"r llltlll; ,r~.,.irl'llll",1 lYIK' tll""I",r ,md !!Cri,,1 ",,,,,1...1' <or in,lrlltuent
WiTh "Ioid, vuwer ~tll>I!1)' i~ til I"" ",cd. EXlt'a ~clc"I<'f I'l"$:~ l'"'' he '\lI'IJlil~l at II lJI";"c "f ~.i,j ellch.
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POWER SUPPLIES

TYPE 1260-A VARIAC-RECTIFIER

0-10 VOLTS, 4 AMPERES, DC

USES: TYPE 1260-A rt\liac-Hectificr is iu­
tended for J(<'Ilt'ral1:lhoratory usc as n dcpcnd­
abl(' 1l1lhl'ilitlltf' for SlOl'lt~(' b;tllrrir;" It is :1
convClliClil SOIlrt:;(' of filament :u1I1 bi:lll \'olL­
:\~C!i for V:LCUUIll t.ubc:i ill cX]l('rimcntal
('irf:uits.

DESCRIPTION: The 1']f'Illl'nts of the power
supply unit arc :\, tmllsfol'mcl', :1. ;<C'lcniulll

rccWicr and nn output lillcl'. The uutput
voltngc is COllll'llll{'d hy :1 ,'aria I' rccdill~ the
tmnsJonncr primary, and is indicated by a.
pallel meter.

FEATURES: I~MC of \'oltllJ{C' l't111trol fl'orn zero
to Ilutximwn, luw hum !PvI·I, :Llld 1011' illtcl'l1:d
re1'\h;ta 11 co :1 rc the i mporia lit. fell l.Ul'CS of this
power $upply.

SPECIFICATIONS

Output Range: I :\nllll'N'~ "I l}.10 \-,,11., d .. : lIlUimlllll
l,,,",·r. -10 "UII"; uwxi,,,,.,,, <"urn',,'. -llIlIIp.·",>!: no lo"d
\"I,ltll~{·. ",'('r 15 n,1t .

Meter: TIll' "UlI"" .·UIl:II....• i" in,li""'NI hv " ",,"meIer
tIIfllllilNI Ull II,,, t·"I';",· •. A 1""'..1 klll.h I:"",r..l~ Ih" '>I1l­
l'llt VUhlllt.·.

Power Su pply: TIll' 111';' "ill "I"·n.,,, fnlln t, 10.;,.. I" I Z.;...
n ..h. ;;0. \" lill-,-., "I,'linf'.

Power Input: \\ I " ,I.... !lnll " "1ll"r"t;llIl: "I,ll(' full
II.....·IIH 1....,1. 1l... 1 v.er ;111>111 fnllll •h... t....• It,", ill l'lOOut
;:. "nil'.
I"ternal Reslsta"ce: The d-c intt'mnl I'/' isulKe ~

O.(j ohm.

Hum Voltage: ,\\ 1(\ \·olt". 4 f\lnp,·n·~. t!l" h1lm "O\t"l!C
ia I,·~~ tI'I'n IOU ,Iljlh\'"h~ "r I', .. f tilt' "1I111lil \'o!t:'l!(!
"h,·" .he inltlru'""ut i~ "1 ....rtHNI ""l'l tilkc\· ..l,·lill". \12
\'"h~. I l'IIlII""n'~_ 1hp h1l1l1 \',,111<10:" i.. I,_ Ih:tlI Ii() milli­
\·...It.. (lr:l', ,,( 'h" nurpu, n,II,,!!,· "IM'II Ih" in"'nl1U("ul
i~ flllt,rlllNI un 1\ ';!J-")',·Il· Ii, .... For IU""r J'md CUrreIlU,

I h(' Imlll tI",'n·",,'!!,

AccelJlories Supplied: I.l"" l'OIlIlt'<'l.,r ..,,1,\.....

Mounting: '1'11.· hl!!lnllll('nt i. m'lIIn'NI in a II1Cll'li
wl,;ul'l ....\111,11<· fur Ill1ll" lI,;(I,

Dimen,ions: 14",,~,b) 16 x (d"I,lh) i :t: (hl·ijtht) 9h
illl'h"".uH·r·;a1l

Net Weight: _'Gs~ IlfI\UlO!.

Ty!""

1260-A
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Tlw~c unit instruments an' flexible', inex­
pcnsiyC' d(,yiceij for f,{C'lwral Iahol':tt(lr~y \l~(',
The \hn't' units listed an: de:-ignl'd \0 \)(' as·
scmblt-d in l'ombination ;\.'$ requil'('d for :1.
part it'ubl' :\pplital iOIl. They arc ('specially
useful in t.he ~who(J1 01' college laboratory both

UNIT INSTRUMENTS

for teaching :Lllli for u;;c in cxpcl'inwnlal work
hy studcnts, They pl'oYide, aL luw cost,
indispellR:\bk labol'atory ill.-:t.nlllll'nhi - ,I.

widc-frequ(,llcy-rangc PO\\'('I' ~Ulll'l'l' and
an amplifl(\l' c:qmblc of <kli\'('ring Ihrec
waLl",

(I.'1t) Trl'.; 12U(>.A Ullit Aml/lili"r, I",t! (lfi!JM) Tn.: I:!Oi-A tillit O~l'ill~ltor c,mtlecled to thu
Tn.: l:?O,j-A U"it Pow,'r SUJ!l,ly.

TYPE 1205-A UNIT POWER SUPPLY

This powcr p:l.ek is dcsigncd pl'im:tl'il~' foJ'
liSP wit.h the Tn·]o; 120ti-A t;nit Amplifil'J' and
t.hc TYl'~: 1207-A ('nit {)scilbl.lol', ('ollllt'C'tions
to tl)(' ~('illalor 01" amplifier ,we m:t<!1' 1lll'oup;h
mllh.ip(,int COlIIlCCtol'S mOllni('d ill t.he ends of
t.hl' inst nl melll:-:. 'Yhcn so :ISS('lllbll'd, the ('011\­
billa Lion uf unit;; i,; \'I'I'Y eompa<:t. OC('upying
:\ minimUlll of bent'll ~]>ll('(', The PO\\"('I' supply
(':U1 :-.1":0 1)(' \1:'('(\ s('par;.tcl,\' :I..>; :\ !!:PIH'I'a.I-pul'­
pO:-:f' SOIlJ'l;l' of hl'atpt' and plu!'e POW('J' for otll{'r
e\(onnmit; ('\iuipment,

Output Voltages: ro.;! ,"olts, 'Ie, at 2..i '''lll'ere~, ma~i.

1Il1l1". ~uo ""ll~, ,t.-, al ,)() l"illiatl1l,rrr~ lll:\Xillllll1l. "'f)­
luad "ullag(' i~ al~"1\ ;j!JO n!It~. :-.;" n,glll:lli,," i~ ;lrv\'idrll.
Hum Level: O.l'o ,·,,11 "I ;{flU \"Il~ "lltl.'>O IOlilli'"11I,,,rc~,

Input Power Supply: 1Iii I.,r :!;m) "HII~, 50 I" 1111 ,'yd..,l!.
Input Power: .\I'l'r"xilUall'ly l:l ""II~. II" 1",,,1:
"l'l'rnxil1l",,'I ... t,ll ,,""I\~, full J,,,,d.
Rectifier Tube: Ofl" r,X,j..l:T C: whi"h i~ ~lIJ'l,li(·d.

Output Terminals: ,\ ~t"lld"rd 11l1lltipoillt r"'luI'I'tur
il! "rl"lul-(ed for plugging dire,'lI., 1111" ";Il",r Ih'l Tn'f;
I:.!U(;-'-\ (juil Aml,lilil'r fir the Tn'f: I~lIi -.\ l' "itO~t"illator.
.\ lIlaling plug is pru\"id,'d for U:SC with "llll'r "'luil'm""t,
"lItl a Iill\: tonner,,>r ..",rd is ~lIpplied.

Dimensions: (\\"idlh) ,j~ x (ht·i"Iol) r,,~ x (tI,'pth)
i)~. ill('Il\'~ \)",'r_"II, Net Weight: (;3~ I),~,

Till'" C",/r Il"<>rd Frier

--C,C'"O~,~_CA--TUnil P.ower Supply,., .. ,.,., ..-,-,-,-..--,-,-..-,-,-,-,-..'I----'-'"C,C",C"Cy""'---'1~'~,~;,-:-e on Roquesl

TYPE 1206·A UNIT AMPLIFIER

USES: This amplifier i~ dC'~iv:nl'd for maximum
utilit." in the lauumtor,\', It" lll:,ximum gain
is ...;urTi('il'IlL fnr Ib(' ill till' t!v!v('IUI' eil'cuits
of irnlWd:lIlcl' Lritlgcs, \\'hill, il" olltpuL PQW('I"
i~ adl'qll:LtI' for driving man," lu\\,·p0\\'Pl" I;\ll­
01':\'\ \lIY t!('\'il'(''';. Th(' nOl'Il1:d (1)('l'al iug nU11W
CU\'('I':-: \)olh :l.lll!io :tlld ,;1l!>t'I',;Ullit fn'quVIH'ic.-:.
DESCRIPTION; 'I'll(' lllllpliflrl' circuit tOllll~ill:i

I wo triode vullage-amplifier .-:bgcs and an
impl'd;uw('-rOlI\lll'll Olll IlIII :-:t ag('. ('at hode d,,­
g"I'I\Natioll j::; ('l\lploycd Illl Jill' lnpl11 :-:tag<"
and :uldilion:tl dt'gl'JlCl':lliull i" illdudcd 1)('­
11"/'1'11 lite ,o;l"'UIlll amplifier and thl' outpuL
lullp. 1'0\\"('1" sllppl.\' ('ullllt'('liun:-: ptll~ din'dly
into till' TYl'~ 1205-.·\ L'nit PO\\"l'l' ;--:llpply.
FEATURES; ~ .\ nllt;q,l,'l' I!:tin of -If) db tum­
bil\('d with <l maximum outpU! of;i \\":~1t~.

~ Wide l'l'l'<[Il('l\('.\' l'ItllW' - flat IIJl til 100 kt·.
.. E"I'(']]Cllt g::l.in ~I:Lbilit.", luw di~lul,tiun, and
goud ph:l.,;c'--:liirl t"llar:wl ('l'i.-:I il'. I'l'~llh in~ Iwm
JIlt' ll,,(' I,f il\,'l'r,-:(' f('l'llb:t('k.

~ \rit'('-\\'OI11ld \'OlllllW ('01\11"01 ill,.:un:::j low
noi~c I('\"('I a... gain i:-: changed,

SPECIFICATIONS
Voltage Gain: (',mlin\l",,~I.I" "dju~lalAu (I'llm 0 to 45
del'il,l'1~.

Load Impedance: i'-,Ull oh,,, .• "I,I;U'''lI'. 1lI.!,!;iu!;:
~"I" ... il "r is I 1-'1.

Maximum Output: ;j ,,""ll~ iur" 75110 "IUflll '''11 be
ul'l:<illPtI II il Ii it,'!:! Ihan ~', dbt, 'I ti,,".
Input Impedance: Tht' il'I"ll ,wi,t""..., i~ :!HIJ,lIUO
.,llllIS, JlI",·kill~ <:ll""-il,,r i~ 11.0;' 1-'(.

Frequency Response: 1·;~'I'llri"lI.v ,·"",1:0I1i (rtlln HIQ
,·,I' .. I.,~ I" 11111 k.'. I("~I"JIO~" dl"l>s I. dto l'('r ,,,,ta,',' alo,,'e
~utJ \"", It''~P''U''I' ~.l :!U.., i~ d"",,', rll •.

Distortion: '1'10., di'lortion wIlt''' delin'riu;: I wall illto
a l"ad <>1 ;.;!)II "lorn, i~ le"s than '1' r :lt rr<'''lu('l ... i('- "lIn"u
lutJ "I','1l-.-, '\1 I"wer rl("lUl·",'i,'s Th.· di,I'.rrio" i'l<'n'''~I'.''

hnl i; 1<'"" 110:'11 :1', "I '-,I)"",'h'~' \1 "" "\III"lr "f;, "-,,T(II.
l"wl Ji,l"nioli i. Iw,l"r .-,'. "I""", I(~I ",I'd,'~,

A-C Hum: TIo" (io-roy!'l" h,Ull I~",l ill llo,· ""II'lIl js
"llt)\ll l:!'-, "lilli,·olts.

power Supply: TIl(' Tn'f: !:lO,-,· ..\ l'nil I',)wt'r :-:\ll'l'b'
Vlu!':" dire.'I!y inl" tl ... :lllll'lifi"r.
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UNIT INSTRUMENTS

Tubes; Qlle nSN7-GT :lIId one 6VU-GT IIrll 8upplicd.
Terminals: Jilek-lop billtlinK po;Itg Oil %"-in~h 8pucing.

Oi mensions: (\\"idt,h) 107.( X (hci~ht) [j~ X (dcj)th) {;.l1
inches o\"H-illl. Net Weight: ay, pound~.

7\1J~

1206.A I Unit Amplifier .•.•.•...•.•....... ...........I
Code Il"ord

Alllion I Price 0 .. Request

TYPE 1207-A UNIT OSCtLLATOR
USES: The ability of this oscillator l<> produce
a. test signal at frequencies ranging from 400
cycles to 80 megacycles makes it a most llseful
instrument in the laboratory. It fills the need
for a simple wide-mnge power source for
mca.'iUl'cmcnt and testing, without expensive
refinements, but quickly adaptable to a wide
variety of uses.
DESCRIPTION: A conventional Hartley cir­
cllit is used in this oscillator. Sevell plug-in
coils n.rc available, which collectively cover
a continuous frequenl;)' range from 70 kc to
80 :Mc. Plug-in coil forms arc available and
can be used to meet special rcquirements.
Thrcc plug-in circuits n.rc avaihlble to operate
1Lt fixed frequencies of 400, 1000, and 20,000
cycles, respectively. Jacks across the tuned
circuit permit extending the ru.nge of any
coil by plugging in external capacitor'S or
inductors.

The output circuit is l;oupled inductively to
the tank circuit and the out.put is adju~tablc

by means of a voltag(! divider. The as.'>embly
plllb'S dircctly int.o the TnE 1205·A Unit
Power Supply.
FEATURES: .. Designed for vel'satilit,y m
opel'ation and in application.
.. Controllable output up to ,H!watt maximum.
.. Vcry wide frequency rtmge.
.. Good fl'cquclH:y stability through the use
of high-Q coils.
.. Jacks facilitate connecting exte1'llal capac­
itors and inductors, to obtain any specific
frequency within the range frOIll 100 eydas to
J00 [VIc.

SPECIFICATIONS
Frequency Range: &wen jllug_in coils are available to
eo\'er the r"llge fr')"l 70 ke IN 80 i\'lc. ,me! 'I p1\lg~in coil
rorm, ,,180 a\·:,ihl,le. ""'y he wound to meet ~pcei"l rc-

TVI"

quiremcuts. Three plug-i" u"its lIre 1istlld to pro\'idc
within ±2% li.xed audio fr<:.'<lucnelel:l at 400. 1000, 'md
20.000 "ydes. Coils. coil [orm~. llnd plug-in units must be
ordered !lClJllratcJy (!lee prieu list).

Frequency Control: With the sm'cn tunable coils, con­
tinuous [ruQue"c)' ndj"stmc>nt is pro\"idud by n \'ariable
air cal)llCitQr, having a uniform seale from 0 to 100.

The audio fTC'l"enC~' units arC inductor-capacitor
(lombinationll. lind the illterllal \'uriable air capal'itor has
little effect on the [requell(:y. The rrc(IUellcy CUll be
rhlllll:ed. however. by ~<Qn"ccting a sliitahlc capacitor or
inductor to thll j"ch pro\·idlld.

Frequency Stability: The [rc<!uenry st!lbility is ade­
quate for most lnhOt:llory ap"licatiotlll. except tho;re
in\'ol\'ing highly selective tuned circuits. V:lri,uious of
10'1.<1 impedance c,moo some shift in rrNIUN'C)'.

Output Impedance: AIlPro"im"tely 7S ohms lit rul!
ollqmt ror the coils (70 ke to 80 ~Ie) 'IUd 7i">O ohlllij for
the tuning uuiu (400. 1000. 'lild 2fl.OOO e)'rlesj. A 2000­
ohm voltuge divider at the output terlllin"l~ provides all
OlltP\l~ control.

Output Power: ..\1, lells~ ~ half.wattiuto a maldletlload
up to 5 1'-'10, and 10 mi1liwaus l\t SO Me.

Modulation: Jack~ nre pro\'ided for ~"Ollnecting a modu·
Iating uudio 60urcu in series WitIl oil<:ill:ltor lJbte sUPllh·.
The o~cilllltor can be atl\I)litude 'lIotlulnted to 50'1:,
frolll 0.5 to 15 Me. The llHI"imliln modul,ning frC(IUell~.I'

is 10 kc o\'cr thi~ eal'rier Tunge. The lnodululing "1Idio
Q:leilbtor nlust be- c"pnhle of delivcring about 115 vult~

to ),ield 50% modulation.

Terminals: Jack-tOil hindinf,: I)()8U witll slantbrd ~{­

ilH:11 spacing urc provided f()r the OUtjlUt conu~tion.

Power Supply: ThCl 01'1"1'£ 1205-A Unit Power Supply
plugs directly into thc oscillatur.

Tube: One 601 is used und is supplied.

Accessories Supplied: Olll' ,,"tra l)hu,,;~in coil form;
multipoillt l.Vlllleclor.

Accessories Available: Tuni"g ll"iU, ooils, :"1\1 coil
5torngc rack ,IN! listed in prit'll list tJ(llow.

Dimensions: 1207-A: (Width) 10 x (height) .5» x
(depth) 6~ im·hes ov"r-all.

1'1,1'2, llnd »3: 'IU x 2)1.x 3 inchea each over-all.
Pol. Pii. P6, P7. PS. 1'\1. IIml 1'10: 2h inches diameter

x 3H inches o\'er-"II.

Net Weight: Coik.5 UZ'. each: TuniuJ.: liniu: (1'1. IV.
Ib$) (1'2, lJ.'{ Ih~) (1'3. I H lbll.): 1207-A: 5,!{ 11.s.

Ccd~ Wqrd

1207-A
1207-P1
1207_P2
1207.P3
1207-P4
1207_PS
1207.P6
1207.P7
1207-P8
1207-P9
1207.PIO
1207.P11
1207.PI2

Unit Ouill"tor...............•.......•........
Tuning Unit, 400 ,............... . .•.........
Tuning Unit, I ke .
Tuning Unit, 20 h .
Coil, 70 kc 10 180 ke ..........•.....
Coil, 180 h to SOO ke ..........•...
Coil, O.S Me to 1.5 Me .
Coil, 1.S Me 10 S Me.. . ...•.......•..........
Coli, SM,to IS M, .........•......•........
Coil. IS Me to SOM, ...
CoHo 50 Me to 80 M, ..
Coil form with co .
Coil 5tor098 Rock .

,\lICO:­
MtGO:-".-\w,.\.y
"l\t:O;':;;.-\~'I'r

MlGOXSAI'lii
"H(:O:--S.\I.Qt;
,.\.]({:O;'/SMH,t:

"lICO:--SM'lH:
AH(:O:-;;o.A:--TI·
AItGO='''AII1'Y
M((;O:\'SAQUA
A1WO:--S.\YAll
Allt;O:--S,.\.X.l.t;
AllGO:-SA"U ,.

Priees

0"
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OSCILLATORS AND GENERATORS

1n electronics lind clcetliclll communica­
tions laboratorics, fC\1" inslnllncnts are as
essential u.s oscillators. A source of power or
test. \'ott:1gc is Ii prerequisite to nearly aU
tYI>CS of measurements - impedallce, trans­
mission, w:wcfoml, sensitivity, and many
othcr8. Since 1919 the General Radio Com·
pany h,as been supplying labomtory oscil­
lators for this purpose and has always
pioneered in new d~i~ll$ amI new circuits.

Functionally, oscillators can be grouped
under the following classifications:

(I) Hc:son:lIlt-circuit (L-C) tYl>CS - where
the frequencr of oscillation is detemlilled by a
tuned circuit hadng inducti,"c :\nd c:.\paciti\'e
elements.

(2) Bc.'\ trfrequeuey types - where the
output frequency is the difference between
the f rcqucnc.i<.'!J of two oseillntors, onc \'11riable
and olle fixed. Thi~ t,ype permits:l wide fre­
quency rnllgo. to be t:o"cred with a single
control.

(3) R-<..: types (dcgo.l\o.mth'e)-where the
frequcncy is determined by a filter circuit
composed of re-J.stive and ctlpacitivc clements
and the circllit. is highly degencmted except
at the paSS frequeucy. This type of oscillator
also covers a wide frequcncy range with a
ti.ingle cont.rol, :llId alternatively elm be de­
signed to produce a number of fixed fre­
quencies, nJ; flClec;ted by a. switch. Excellent
waveform clm be obt:\ined from the R-C
degencmtivc oscillator :\t low power lovel.s,

(4) Elect.ro-mechanic:\1 typcs - where the
frequency is determined by a vibruting me­
chanic:!l systcm,

Oscillator/) :He often designed for specific
a.pplieat.ion.s, su tlmt emphasis in the c.Ic~ign

mllst be given to a, single chllntctel'istie, such
as high out.put. power, pure waveform, fre­
quency stability, or wide fl'equcncy range.
While llllY OliO. of these chllractcl'istics, or in
many cuses, t.wo, CUll be :tchie"cd, it it; not,
in geneml, economical to combine all four in
a single instl'luncnL.

The Gencl'lll Uadio Company m:1nufacp

t\ll'C!) a \I of the fum·tiona I types listed above,
and the Ch:ll'actel'istics of avuilable models are
tabulated in cOllvcnient fonn on the next Ix\ge.

The tUlled-L-C oscillatol' is little used
llOW for lludio-frcqucncy measurcmCllt and
testing, lx.'C:1UiW of the rclati,'cly expensive
array of inductors Rnd CalXH:.itors ncccssuy
if:\. wide range of frequcncy is to be covered,
For :\udio-fl'CiIUencics, it has been superseded

by beat-frequency and R-C types, At radio­
frequencies, howe"er, where tuning can be
accomplished by air capllCitors, the L-C cir­
cuit rem:lins the best Ilnd most economical
frequcucy-deterlllining system. General Radio
s~ndard-sigllJlI generators usc tuned-circuit
oscillators to cover frcquency rangcs as large
as 10,000:1. The TnE S07-A. HF Oscillator
is a tuned-circuit instrument using the butter­
fly circuit as Lhe tuning element.

The first commercial bc3.t-frcquency oscil­
lator was produced by Ceneral Radio in the
middle 1920's. As the development of tubes
and circuit'S hus progressed, increasingly
better models have been developed, culmi­
nating in the present Typ}~ 913-C.

The R-C dcgcnerath'e type is a General
Uadio development, covcred by 3. basic
patent, under which other mtl.nufacturcrs
have been Jj(:enscd. Two models are offered,
the TYPE 1301-.-\, whose primary character­
istic is low distortion, !\nd the TYPE 1302-A
designed for a wide fn::quellcy range. The
fonncr finds its gTC.'\test. use as .a test tone
source for distortion measufCments, and the
latter as tl. power source for bridbFC measure­
ments.

The Geneml Radio Comp:l.ny manufac­
tures a. number of electro-mechanical oscil­
lators, QUflrtz-erystal-controlled types, for usc
flS frequcncy standards, al'Q listed in t.hc
FREQUEXCY se<:lion of this cilt:llog, as are
two low-frequcncy tuning-rork typcs. Listed
in the following section are two audio-fre­
quency tlillillg-fork models, the Tn}: 813
flnd Lhe 1'YI'E 723. These lirc useful as lo\\"­
powcr somces fOl' continuous operation, :\s ill
modulating beflcon tl'ltnsmit.ters. A micro­
phone hummel', the Tyl'~: 572-13, uscs a tUlied
reed !lS thc frequcncy slnbilizing clement, itlld
is a convenient, low-priced device fol' building
into bridgc/) :utd other cquipment.

The fil'st. eommel'cial Ht.andard signal gcn­
erator was produced by the Gcneral Hadio
Company in 1927, Improved designs ha.vc
been otTcred evel')' few yr.:lfS since that time,
At present, two trllcS :Ire listed, the Tnt:
80S-C, suil:lble ror IISC ~s a bbol':l.tor)' "lalld­
:l.Td, :~nd the new Tn'}; 1001-.\., :l. vel':;atile,
lo\\"cr-pricc<1 illstl'\llllent. Both arc amplitude
modulated.

The pulse gencrator, while nominally listed
in the OSCILLATOR IiCClioH of the c:\talog,
is primarily a wl,,\'c-sh:l.pinJ!; de"iL'C, TCfluirillg
excita tiOIl. from no externa.l audio oscill:t tor.
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SIGNAL GENERATORS

TYPE 805-C STANDARD-SIGNAL GENERATOR
USES: The THE 80.:)-(' :-ilalldanl-.";'ign:tl (;Ptl­

01';1101' j" dt'"i).!;ll('1! pril1\:\I'il:-; :\;-; It jJI'C\'i,-;ioll
l:dlUl'alury ill,.;ll'llmt'lit fut' t',lpid ami :lccumtc
!('stillg of mdio 1'(,\,('i\"(·I'.-'. l.k(~au,.,c of il,.;
:W('llr:l('Y, witll' fl'('qUl'IWy range, find high
nIl tage output. i { j" :l \':tllla I,ll: in,;! l'tI nWl1 1 fut'
l:Ihol':llorics (·t1g'l~('d in l'e:<l':ll'(:h :Ind dt'"ig;n
011 radio I'('('l'l\"('l-S :llld allied apparalll:'. while
it .." "p('l.'d :lllll ~irnplkil.v of opl'I':dioll make it..
\\cll adapted to ])l'OdllCLiun tcStill~.

DESCRIPTION: Funet 1011:111 \' 1his insi l'llmC'nt
CUll"i:,j" of (1) :1 ('arri(,l'-ft'C(I1H'lI('Y osdll:1tor,
(2) a Ilmcd r;ltliu~frl'qll(,II('Y :Il11plilil'l'. (:n a
1'0,;1"li\'(· output. allCll1l:llor <lltd :\ \"\I]lmefcr
to ]"l'ad the olilpni It'wl, (,t) a Illotlllblln:;:
o:-wilhtol' (lOO (',\'l'lpS ami 1000 ('yel(·s) with
a \'oltI110101' fl)1' l'p:l\!itlg pel"('elll:q..!;u modula­
tion, a lid (5) :1. 1\'tll-n:glLlatcd PO\\u' SU pply.

The oscill:llIl1' am! :tmplificr Hs:-:('m!JU(':o: :l1'C
virtu:1]]" idf'ntkal in (·on:-:inwlioll. alllJ Ih('
euil !i\1 ii {'hill~ :l:-:;-;('llll,1 il':-:. :1" \\'('11 a,.: the 11111i tlg
c;q):lI.:iltjl~, :11'(' j{:1l1I.l;Pl! :ltlt! dl'i\'{'Jl fmlll ('Olll­
mOll p:llld cOlltrul:-:. :-:f>\'Cll ('oils c(J\"{'I'il1~ the
fl'c'I[Uetu'y range frotH Iii k(' Lu 50 ,\1(' :ll'e
c:\l't'il'd Oll:t :-:"kcIOI' cli:-:(' itt (·:tell :1:-:~cmlJk..\n
cijt;hlh tuil po~iti"ll i,:; :tl:-:u pl'll\'i(kd, ~(). that
flit ('xt.ra. set of l'oib 111:1\' he ill,.:talll'd if <1('­
,.:in'd, The di:-:c's al'(' dri\'c'll from a palll:,1 knoh
thl'OIlll:h a p:par ll1('C'halli:-:m, \Vbit'll :d",o hrin~s

inlO paw,l dt'I\' a fl'('qm'lte}' range id('ntirica­
tivll di:d, ,\;'; cat·1t ('Ilil i,.: rotated illio pusi­
t.ion. iL i.~ CUll lled cd illto ('il'('llit tht'Oll;;!t ,.:Uvel'­
uverlaid cUlilad 111:\(!(',.:, which firmly ('ngage
"ih"('1' alluy ])l"u,.:II(',". nHHltllC'd all t!t{: llltting
c':lp:II'iLllr, The ('lllltal'IS arc 1ll0011dl'd 011

poly:-:t y rene ,4 l'iP", inslt ri II).! vol h loll' tap:H'i­
{nlli'C and lo\\' dicl('(:t rjr 10":":(''''

Thc mnin tUlling; (':q):ll'111)t":-l ar(' p;,\('cpfioll­
:111~' rlll..Q.!;('d, utilizing Ihc ('a~i. frame i,\'pC or
('Ull:-lt nl\'l lOll, with b:dl-bl'arillg ,.:uppot'I,.: for
the 1'0101'. The p1:11<'" ar'(' ~h:lpcd to I.d\"(· :1
IUWlril hlllie \"at'iatiUll uf frcqul'tU·.... wilh :lllJ,.:;lt­
!:II' l'Ot:llioll, The t\\'o cnpat'itor" :m' drin'll
throngh ..:L :'l't OIl!:Cal''', which abo drive the
dil'ec\.-readittg I"I'l"tjUCrlf'y di.d,

Thc Olllpll\. :::y"Icm tOII.~i,.:(,; of :t \':l(:lIllm­
lithe- \·(lltlm·tN, a l"('"i"ti\'c altl'flll:liot" 11('\­
\I'ud" :1 :~-fout, til-ohm O\lIP111 (,:lbk', :1l1l! a
tcrminating 11IliL. This \lllii tnIJlin:ltp,.: the
r:ablc in it:-s eh:uaclNi,.:lk im\wd:lIwC'. II pru~

\'idc:-s, in nddilioll io Ihe llunll:11 OUIPllt :It
:r'.:1 ohm::. Olilput:s l'('dW·l·d b.\· t':ICLul':-; uf 10
:llt<l HIO, \\"ith COl'I'l'~IJVtlditll! output illl­
pc·L!alltc:-s of 7,1 and O,7;j ohm,.:, ,\ sland:l\'d
dummy :tlltClll\:l output. i:s :dso prudded.

FEA TU RES: .. Signa Is of IH'I'1t l':ltcly kIll )\\"11 i 11­
tClI:,iiy :lrC' pt"o\"idcd:11 th(' {'lid 01':1 pmpl'rl,\'
tl'nnill~Hl'd low-impec!:llll'(' (':11I1c. Tlltl:-: lIt('
\'oli:q.::C' i:o: kllO\\-1l Ht tftp poilll of :lpplil':lI;(Itl
and the f\('(·(':-:,.:ity rut, COllllJuting lc:ltl CiTl·ets
il' ('lil1l;ll:l1l'll.
.. Itulio-fn'tju('tH',\' It':!kage nlld ,.:lray lipIds
:1rc 1'1'<\\I('('d h," (':!rpful fihNill)..:: alld ",ldC'lding:
to SIH'lt all ('xlI'lIL thai flW:I":llf'<.'lll('IlI,,; (':Ill be
madl' al 1('\"(,1,.: :t,.: Iowa:; 0.5 1llk\'<)\"ult,
.. l{1::lCtil)ll of thc IlHlput Cil"l'1til Oil tlw
{::trri('J' fl'(.:qurncy b lcs:>cncd by It:'\: (~l :1
tllfwd all1plifi('r fitag;c. ~idckll1d ('IILting: i;-;
kept :11 :'1, millitliUm by Ill':!\'y d:II11]Jilig of lite
t Hlled pl:l 1{' Cil'l'ttl t.
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". A prccilSion of setting of 0.01% i$ obtained
by thc ll:iC of II geM-reduction vernier dri\"t~.

!3:lckl:l:.h ill the gear tmins is kept to :\
minimum by lwLomaLic Lake-lip sprintp>.
". The elTcct ur ordinary line-voltage llllctll-

SIGNAL GENERATORS

lttions oycr the I1lllge from 105 to 125 (or
210 to 250) volllS i;o; eliminllted by electruuie
stabilizer circuitl:l ill the plate pu\,'cr iHlpply
lind ;l. ballast tube itl the li1:ullcnt !:illpply of
the WlClllllll-lUOO voltlllctCI'i3.

SPECIFICATIONS

J.ertl
±hlh
±I.:,llb
±I.t, db

Carrier Frequeney Range: lG ki10"~'dc8 to 50 m(>~,,·

eyde>r. <:overed in at'e ...ll dircct-re(,t1i,,~ rfml!:t'>!. flfI follow.:
Hi 10 W kc. 50 10 100 ke. 160 tu ;j(K) kc. 0.6 10 1.6 iIolc.
1.610 5.0 ~Ic, (1.0 tu 16 M..., Hi to t,O ~le. A Rlmre MUl"C

I'Mition id llro\'idcd .cl Ilun :0 IIJC<'i,,1 ill,!t of coil>! C:ln be
illl!tllll.·tJ if de8!"""\!.
Frequeney Calibration: !':"u:h r:l"ge il di ........ t re:ldilll:
10 I'" ,":cl,r:lc~' 6( ±1% or Ihc indicntcd rre'llll'"e~',

Frequeney Drift: :';01 /l:re"tcr th:l1\ ±0.(l.1% on IUl)'

fre(lllI'IlC~' r"lIlta fur a Jlcriuu Ilf 5 hull ...' cullli"uVUI
°1X'rtlliull.
Ineremental Frequeney Dial: A slow·tII0livll wrn;('r
drive di:ll i8 llrr,,·ided, Ii}' IllCf"'S of whid, fl'(."<I"CIlO~'

i,,(:r{!/n(>lll~:I$8m:L11 U$ 0.01 % UI'l)' be obtui,wd.
Output Voltage Range: COlllinuOlldly lldjll~lltl,11' from
0.1 miO;f()\'Qh h' :2 \'oltll. The uU\llIlL "'llh:'lle ("I Lhe
tcrmj",,,i,m of Ihe j5-ol,," olltIJuL ('"hid i8 l..d'l'Me(1 b~'

" l1<Utl'l meIer lUll! 1IC\'crl·puint mulliJdier.
Output System: The OUlput Imped'lllc<! :H lhe I","el
j",..k ill '" Ohlllll, I'l'l!idti,C. A 75-0hlll OU\lJut cul!le j8
IJR....ldNI, tVILI'lher WiLh:. u,mlillntiVil lInil 111:11 fllr"i.he.
<:tJnlllUH UIlII"lt iml""II:llKell of 3i.•'>, i.l. :lnu 0.i5 Uhlllll.
Th" .."llhr",i'lIl uf the 1':",1'1 evlllrlel"r·muhll,lier con.·
hllmtiun is ;'1 1~'rlUli of Ihe :wtllul yvltllllt! :I"rVllJl thc
:57.5-01"" output. Wh,'11 tloe i.l. m,u O.i[,."I;," I.......iti",,~
arc llill'll. d,,, indic:lt"d output "ultllgc tl\un 1)1,) <livid"!!
Io~' to :I"d IOU, r"~I)Cllli\'ch·. A stlllldnrd dllln'''~'-''''tc'''llI
ollqml ill nil<> f,y",h,blc :11 Ihe Icnnirmtiull unit.
Output Voltage Aeeuraey: I'ur "ntllil'ller IlCUilllt8
1",,10" 1 \'ultlha m:u:illllun errur in OUIIlUl \'"II"1t1! ii d'il
!111m ...( d,c 1II1c"":<I.. r 311<1 \·...llltIe!er errvrll 1i$lc<i IIduw.
Maximum Voltmeter Error: ±5% "II to ~5 rn"I'::I'
cyel"". '\00\'11 ~5 llIe~Ile}'d{",. all ndlliliullnl f"l<llle.w~

error ueell,"" :lllIVlllltillg 10 ±i';\":ol,',tJ In.·Itl,,·~d,.... '\1
1/10 rull »r"iI: ",,\I :itl ~Ie. Lhcre is ulsu " Irlll1l;iHirnc
crrur of -S~.. iu tlill "oIUllNC'r moo.
Maximum Attenuator Error:

1!t'lnwa I\le, ±(:17c, +0.1 mil'ro'·ull)
:11U 10 Me, ±(3% +O.2mi"ruevll)

lU III ;~U ;\111, ±(lO'·c+U..t ",i<;rv\·ol,)
au I" :';U "'Ie, ± (I,i' .. +0.1> l"i"r<I\'oll'
Th.,f(' i". nu I<LI~l1Ulllvr crrt,r fllr d,e j.\·..,lt multiplier

Il<:l till!:.
Modulation: Conlinuousl)' \'lIri:oUlc fr<'l"l 0 10 100';0.
Thc lll.'rt:...nl:'~e uf 1IlQ(III];oti",. jd illllk"lcd h~' tI I"'hd
'"<'t,'r I" lUt ,,,·(·un...y of ± lti';o of Ihe meIer ""I«li"lI: Ill'

to SOC;.,. for ""rri"r r~'luen,·i,·~ hclow It> Mc: ±15'1, fvr
higher enrrier f~lllC"d.....

Interval modul"l 'Il" ii 1<\'"il:ol,lc al ~OO c~·..le" ""t! WOO
cyele!, IIccunote i" frc<tuellc~' wllhi" ::i:.5r ,.

Tho ~ellcn'tor CI1'1 be 1I""hll:oloo b~' :Ill eXIl'r,,,,1 U81·i!·
Itllor. '\I'IJrt.xillll>tely 10 v"ll.ll nrl'Ollll 500.000 UIU"d l'/'O
I'l'Qllirtd for M1% lllf\lluh.li'llI. Tha oecr·,,11 m"duilltiolt
Ch:lt:<..u~rilll;o i. All roll.,w.:
CQ.rriu f'rtq"r"cy ,tmli" ltu"Uf;

O.a-5O 1\1.. 5U.....--I.i.lIlKl......
0.1-0.5 :-'le SO_lO,llOU......
16-100 kc fJO......-W'i(, uf C"rricr

Fr".. lIl·IlC~·
Frequency Modulation: On tloc hill:he~l clIfrier frc­
llUC'lley r::"llo! the (rt(l\lCl\"~' ,no(lulall'", id /Ihout O.O;""iI
for 100% IIlvch:llIlillll. u",1 O.O:.!'1. fur :lO';" n",dul",i"lI.
AI lower el\rT;Cf rrt(lu~'"..i.,~ Ih" fr.....llI... ''')· luwut"tlOtl it
IC'IllI tlmn Iht'Ml 1"·r....nu'!:"I.
Distortion and Noise Level: Thc ell\~lul'" Ji~lortio""I
fI, modulaliull It!\'d uf ,,",oro ill I~ limn ,I'} III 1 I\le
ellrri"r fn.'(lllcn,·y. eftrr;,'r "ui,;e len·1 ill :II It·:"" 10 db
Ix,.l..,w IlOIfC, llIQdubliun.

Leakage: The /ll"llnetie illduet111n h·:.klll:1l i~ lellM lh"u 5
",icro\'ull>1l~r ,,,,·t,·r Ill" ,li~I'"u''' tlf:.! f"ill frulu Ihl' ~(>ll'

eflltor. Thc 3·(""t OllllJ1U ""hle pl'rrniu 110... rN'j·in·r
under 1"'1110 lit' kel" be)'tJ"t1 Il:illli,nil. 1{::,li,"ivu Iid<l!
are nel;ligil,le.

Power Supply: Tl,e illKlrunh'nt OJIC-f:llC~ from lIn~"1O to
1,0 e)'tle, 115-~'ull (vr 2:IO·e,,11) lill". An ...1"Clrull;Q "'lllal(C
rc$:ul:l1vr cumpclllll,I .... fnr linll \'olt"$:e fhwIllaliull! fn)ln
lOb III It" ,·"Ill (vr frolll ~IO Iu tao \·..,h<l). A ltlRxiulll"l
iUl,m lIower of 1-10 Wlltlll II' I'C<IUln.-d.

Tubes: SlIllllJied with i"~lrulnellt:

I~,('~G I-oD:{f\'UI.j\l
a-61.o I-~~

1-5'1'4 1-G1I6
:.!-t.\:J 1-.\IIII",.r;l... :I-I
1-6:-;1.'6

Acces!oriu Supplied: ~e,·",,-fO<>I lin" <:""O"('I,,r ,·"rt!.
",,(I "hil·I<I<.-d UutllllL t·"I)le ",,,1 tcrll1i"'l1i"ll unil.

Moun ting: The 1"""'1 i8 fillif!h,,<1 ill I,];or!; erudil" r,,,<1 Ihe
enbi"et it bb<.k wrinkle fini.h.

Dimensions: lll"ill:ht) Jtj x l"idth) :.1:1 " (<.Icl'lh) 12
i"cI~. ,"'.,.·"U.
Net Weight: I\i h IM.lmd>l.

805-C Standard-Signal Generator .•......... 1 I.EI'lm $1350.00
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SIGNAL GENERATORS

TYPE 1001-A STANDARD-SIGNAL GENERATOR

USES: The TYI'R 1001-A Rt:llld:U'(I-~i~lml

(;Plll'l'lllur is :\ lahmd.ul'y il1~lrnnH'nt. for Il~C

ill df'lt'rrninill!l: Ill(' ]lNfol'llI:UWf' of 1'I'cc·in:l;';
:llld Iltlwr C'quipllWIlL lit mdio llnd sll]Jrl':-'onic
fl'('l\lll'lll'ic;;;. lis !'tllrdy ('onstrllt'liOJ) lWei l'im­
plit-ily (If oppmtioll m:tkC' it nl:'O w('lt ad:lptl'<1
for )lnxluc'\ion Ir:<tiIlK. Be\':Ill:<(' of il_"; >:mall
:<izp. Illw W(·iA"ht. :lIld low I>oWCI'('O!l£::umplioll.
if (':111 1)(' :U!:lplC<! for POl"tllblc \L~ in field
1'11'1'l1l.1:'tll lll(':l."'Ul'('Ill('II!.......\monJ{ other :\p!,li­
(':Ll iOII" is its \L<;e :t>: a 1'0\1('1' :<0111'('(' for Ill'illgl'S
:lIlL! UlliN mrllSlIl'inj! tirC-1l11:-< where ('omplclc
:<liiC'ldiul-\: and a wide fl1'qUl'l\ty mng;c arc
!'('lI II irell.
DESCRIPTION: Tlw w('ldrd ,'duminllm ('ahinct
of tilr THE 1001-.\ :,\tlllld:u'd-:-:ip:lml (;e'lIcr­
utili' how'c~ three 1'i('pal'/IIC A:rOllp," of j'irl'uit.'i,
Thl' powcr supply i$ llt thc top, t.hc ("()IU­

plN('ly 1'ihicldcd mtlio·fl"cquellty portion in
the- middle, :\nd tim modulation and j'ontrol
l'iH'llit~ aL the bOll om,

Till' t::U-riN-rrcqll('lIcy o:,will:ltor ll1'i(':< :l.

Illlrllc~' cil'j'uit lind to\,CI'X in ('iJ.:hl r:LlW;es Lhe
fl'('qu('ll(''y SI)C('U111ll from 5 kc to 50 .:\Ic, The
pial i':' or the main Luning t:\p:witor al'e ~h:\ped

1.0 J.!:ivl' a lownithmic vul'it~tiOIl or frt'Cj\lPIU;Y
\\ il h a IIgulal' rot at ion, The l't'c!'it.;ioll or fre­
qUl"llf'y 1'ieUing, th('n'fore, is ('OIl1'itt\nt, aud the
\'{'mi('!' di:ll i:< (':dihr:tl('(l <Ii t'el't!)' in ]X'I,{,ClIt age
fl"'{jm'IW,\' illtl'('nwllt:<,

A J,ulTC'!' :lmplifif'r is 1\:«'(1 betwN'n the
n,,(,jll:l.tol' and the Jow-imp('d:\Il1'c Hilt pili ('ir­
('nill', Tltt> :LIHI>lifier i,.; p:rid modubtNI to
J)l"ovidc amplitude ll1oduhtiol\ from 0 to SO

pen'"nl., T,oooc ("()upling lll'! \\'('C1l Lhl' f,s/'illat Ill'
,Ulli lhe :unplifi(,l' minimizc':, illf'idc'lI(al fl"l'·
qtl(·n{'.\' mudulaiion. The l~ttC'I\II'l.tO!' Sy:<11"1ll
:"I.lld lhc oulpu\.. ItlctN lll'~ \'ouplj'd 10 till'
:ullplilicl' through :\. hi~h·pa""J; filtl'l', ",hi('ll
('limilUlte'" \'olta,lZcs of lllodultttioll fl'('(I!If'llty
from the output.

The output. \·olt~~1" i,: df'l('rminNI hy f'_"lab·
Ij,,,hing :l. lixC'd ('lU'I'II'I' II'\'el z~t. tll(, a\.{enu:ltol'
input. ami h~' :<f'l.ling 1,.\\"0 :It I/'nll:~l 01' ('0111.1111;0:.
TIll' c'zu'I'ier le\'1"1 i!' ,,,C't hy :uljustin,Ct till' phte
supply \'o!tagC' or tile oSf'illatol' :\11<1 i", indi­
(':lwd In- a \',~('tlIlm-t 1I1w volt 1ll"IN al Ihe
a\..lf'lltlllilll' inpuL, Thl' at (('nl1,dol' S,\';o:ll"lll f'UI1­

~i:':ls of a t'fHlLinuou:<ly adju,:t:l1Jll" l.·lIctwork
cont,l'ollt'd h~' the Olltput dill! :~nd :\ six po:,i­
t.iml th'j':ule !:uldel'-Il('twol'k :U I('nlillt (11',

TIl(' modul:ltion cin'uit", indllde l\ ·100-<'\'(,11'
H·(· f);';('illator ror interll:ll Imxlul:"l.tion :"1.1;<1 :\
~C'l'llllUlium cl'y:<tal I"C<'I iliel' to dC'tcrlllilw
modulation 1}f.'r('C'ntage, PCrC'f'llt:lgc modula­
t.ion is rc'ad 011 lhe ~:unc p,l1lC'1 lIlC'tcr thaI.
iudil'ates the carrier Olltl)ut le\'cl.
FEATURES: II' The Tnl': 1001-.\ Rt:tndal'd­
Sij.!lml (:cnemtol' provides aC('IlI'atl"ly known
output. voltages a.t two output jl\('ks on Lhe
fWllt patH·I, which arC" conv('nl"llt fOl' II,"C al
low fl"l'q\l('ncic:.:, or at th" ('lid or:"l. lC'l'lIlinntcd
cablt, fol' hi~l\('r nccumcy It\.. high fl'(,C!uf'llt'ie:<,
Th" termination rc;;istol' ('an he 1'1'I1Hl\'ed for
m:"l.tl'hing into:\ 5O·ohm sy",tc'Ill,
~ Ih~..idllal output. \'olt:\$!(' imcll('akav;e arc:<o
10\1" lhnt 1\('I'llmfc mell..;;;;ur('Jn('llL" (':lll be made'
011 l'\'Cn the IIlQ:<L :;cll..~ili\'c l'(>('ch'eT'S,
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... The u-"'c of an apcriodic amplificr (1.<; a buffer
:md modulator praetict\lly climinates side­
bund cUlling: unci rcuction of i\LtcnllatOI'
liCLting or of load on carricr fn.·qllcncy.
... High stubilil..y and 1011" drift arc us..'iurcd by
the usc of ccramic coil forms and tuning
capacitol' insulat.ors, and by the low power

SIGNAL GENERATORS

consmnption of the complete instrument.
... All critiCl\1 powcr-supply voltngcs arc
rcgul:\tcd.
... Simplicil,y of design Md construction ha.'S
l'CSulted in an lllllLStll\lly sturcl)' instrument
of 8mull site and weight, which ~hould giYe
trouble-free operation for a long time.

SPECIFICATIONS
Cilrrier_Frequency Rilnge: (j kiIOt)'de- lu 50 mega­
eyd~ t"(l'·en'(l in .·idlt din"'l-readintt nmltl'll ... follo...e:
.:. tt) 15 ke. 151060 kl'. 60 to 100 kr. 150 lO 500 ke. 0.5
10 1.5 )Ie. 1.5 to 5 Me. 5 10 IS 1\le. and IS IU 50 )le.
Frequency Cillibriltion: The 1K"t-"'Un<ey of e:dihnuion
ill ±I llelf'l'ut. The dial ~Iihr.ttion i. IlIPrithmic up 10
15 Mc. hill tlt-I).'U"U ~Ii"hd.)· from lbe log.:uillunic~
"I higher h~llllf'uciN.

Incremental_Frequency Diill: The tlo..-_rnolion
ynl' ....r_drin· di,,1 i. ("IllibntlM to indiOlle inn-t'll>ents 01
0.1 llercrllt of rr~lnelll')' pcr ill,-i,ion up lO If;; :o.lc.
Output Voluge Rilnge: The opcn-ci~1 uulpU~ ,"01t~

ltl'(' :01 the "1",ull,,wr jack ill eontinIlOWlI)' adju~lalJk!

from 0.1 n,i"ro,"t.>It 10 :.>00 milli,·olta. For .... "I hiJt!o
fl1!<llIt:lK"..... '" 3-fool. 5tM>hm lltIuecnlrie cable ::lIId
tcrmin:olillJt l"eIIi'lor to mal"h it. ehllnlcterilll.ic illl­
Iled,,"~"C are RIIII,liro. Whell Ihe "..hili ill Icrtllill::tIOO ::tt
botb O:Olltl•• the ollll,lIt "u1tlt~ i. OOUIlIIIl()lIl11)" ::tdju.n­
ahle from 0.1).; mi<-ru\"01~ to 100 milli-vlta. The. open_
cirt:"uit OUII'UL \·oIllt~ ..1 Ihe:! \'OI.TS 1>::>11('1 j .."k i~ mell6­
u..-d din-cII)' by the oUlllUI 1Il"ler ""d i, ~ \"ulll! if the
mcto:or i' Ilt"t to Ihe ",ference lllllrk. Thi' \"oltage i. a,·..il­
::oble Illll0 :,t le"'l1 15M.:.
Output Impedilnee:' 'fhe OUII)\l1 imped::tnt.'f! Ill. the
aUemmlQl" ja"k i, 10 ohm>< lW oh",~ when Ihe serie.t
Ilnit i~ IlJ,,,d) ex~l)t for the hiKhe~t t)tlll>ll~ IlOO>ilioll of
the !HI..U\lI.tor, "'here i~ ill 50 ohm~.

Thc 01111)1110 i1l111<.'<\:"u,,," l1t Ihe "lid of I,he terr"i'uHl'.d
,,:ohle ill:l5 1>10,,1>1. 'I'ho OU11,ut illlIJoCd""ce at the 2 '·OI.TS
p'wel j:oek ill abollt aoo ohm•.

.\ll ..."ltl)"t imped:ouN! Ilf ouc ohm (with OUlPUI ,·olt::lJ/:e
ret.l1l1"Cd 100:1) f'U' be o\)l"illcd 0)' u"iuj( Ihl: Tn'!':
1001-1'3 \'olt"Ko IJ"·id(;r. Ilot lIupplied with I.he in"'nl­
men!. lotl~ li.ted 1ICIlllrlliely belo....

J\ II oul P\l~ ilOl'ctl:lnee e<luh'lIlcllt to Ih:lt of lhe Dummy
'\""''''11' '1l''''ifiNI in tl'e I.H.E. Sl""d:trliR e"n be o\)I;.i"OO
by lI"i"l( tlto:' Tn't: 1001.1'4 SI""dllrd Dum,,"y AnH·II"a.
nul "'I!plied with Iho i1l6IMI1II",,,t, bll~ listed lICll"mto:'ly.

,\ klllJWII illtl\l~ti'JIl field fl'r te'linK lool! 1'L'."Ci\"t'r" ""11
be ol>tlli"ed with Ihl.! '1'......: 1001-1'10 Ten Loop. "o~

• u1lplicd Wilh the i"strlllllcnl. hUl Iisled tlt.:1>:m'tc1y 1)Illow.
Accuracy of Output Voltagu: The ,-,llIIOlute n<',..lIrtley
of the vl...·II-<'ilClli~ outllllt 'vlt"ge 1\1 thel ;'llenu:llvr j"ck
ill dctl'rmined h}" the llCeUr:,ry or lite OUlpUt lIleler "lid
of till' deel.de :Iucmmtor. In ;addition, it ,·nrics with
lJ,.)lh tlte Qutl\Ut di:llllCUillg /ltld the C:lrrier freqllelul')·.
Al r"",]"clwie8 bl~low 10 i'10:0, whcn Ihe ollll)ll~ di"l is lIC~

Il~ II110nt fllil s~llle or lit IlbOllt ono-telllh full IICltle. the
outvut volt:oge ill eorreclly indiellll'd 10 ±(G'k + 0.1 ,.v).
With the OutPllt dilll lICt ill lhe mid-M:llle region, lhe
ern.r mil}" he Kreuter or .maller II)' 4 %- At fre<.IUe.llcice
"I}I)\'e 10 M.., "'I>ell Ihe OU!I'u~ di:ll i. IIC~ :t~ ::tbout full

-:;.,., ''Ou11l''1 St.le"" nI Sic 1 (;(,ne...,......... (;-../ Htulio
£.r~_"w. \·ohlftlfl XXI. Xu ~ I. Jllnoe. 19041\.

..,..te. tN! oUII'\lt "olUI«C i. rorreetl)· iudiellied 1.0 1111
1I«"..,.e)· of ±(I0~+ O.:J,.,·) ""d Ihe emir llI:1y l>c ..
"1II"h II. 10% Isrr;er or smlliter at olhcr OU!llU~ dilll
lICuinl;Jl.

The :tteur:tq· of Ihe OSlC-n-circuil OUlput "01111# at
lhe:! '·OLTS panel j:ock i. ::t:J% 1111 to 15 m<!fl::tcyelca.
Amplitude Modulation: AdjUlltllble from ~ro to SO'ii,.
Modul.. t>01l pl"rt:entage i. illditall'd on the I"""e! meter
:tud ill aeeur:,lc ".-jtlli" ±IO~~ of Ihe ilKlieuted ,·"ltH:.

The inte"",1 modlll:lt>Oll freqUl'I>r)' ill 400 e)'clM per
...-ond ::I:::S5'c-

The <:Sler..... lnodulation characlerislic i. flllI witlliu
=':1 dtabcl from 20 C)'e1l'" VI 15 kiIOC)·rlca. To Ilro\·idc
~r~ modul:tlion, the If'..uton,,,1 ::Iudio .....Illltor mu'"
AlI'pI)' 12 "oIu into a oI()O()...ohm !«od (36 millh'''::o!l').
Ineident.ill Frequency Modulation: At 8070 "ml"i_
tilde modul:olion, tllll ino:oidt!ntal fU'(llIenC)' llloonl::lIion
,-"nc. froll! abollt 10 to 100 p."'u pcr million Il\"t'r <:<tch
Olrricr.rrequel"')· f'::'1l«e eX~11 for Ihe hi!!:he'" fl"t'Quc,ll'}'
I'#ug.e (1';"50 Me) "'j,er(l i~ mil.)' be thl'O!e limCi: '" lI:~l.

Envelope Distortion: Abolll G% at 80% ... mlliitude
nlO<!ul"tio'l.
Noise Level: C/lrrier Xoi~ 1.-8,·e1 corrM.llOnM to :,IIO\,t
U.I % modllittlioll.
Leakilge: Stra)' fitld. ::lr(l .ub'lllllti"II}' teN dIAn onc
mi<'f<)'·oh l.ocr meler twO fl'!et frOIli the kenl·rator.
Term inill,: 'I'\'I·t: Si4 collxi!d t"",limil. ltre l'rQ,'id...d for
Ih" :lUelluator OIlII)U~and for Ihe <:<>I,.t:\I,t 2-"ol~ outl)llt.
Power Supply: IUS to 12.'i (or :nO 10 ~au) ,"olu. 010 to
00 o:oyde>l- I'o"·..r inlint ie 1'Il11roxim"tl'1)' Gi) W:lll".

Tubes: !5ul'l'li...d \I'ith tho in""ll1lenl..

I-foOl 1-.GY3-GT
!-()I,G :I-U(;a!VHI05
1-6;\1.6 1-f>.');":7-GT

Accessories Supplied: Tnt: f'H-HIO :J-foot Co"xi:tl
Cubic, Tnt: 1001-1'1 toO-ohlll Termi ..:oliu" U"i~, Tnt:
lOUI.I':1 'W·ohm Series Unit. T\"rlo: h"74_Q2 AdnlllOr. THE

lOUI~:1Ii) Adju~llllC"t 1'tlQl, "nd II pO\l"cr cord.
Other Accessorle, Available: Nv~ .ulllllied, bllt ,1\",,;1­
:lI,le on vnJer :ore Ihe "I'Yl't: 1001-1':1 VIJ!I",,!> Divider, th"
Tn'~ 1001.1'4 DUllltny AtIIt:""n, lind tlte Trl"t: 1001_1'10
Tellt 1.001"

Mounting: The ill~trt'll\on~ i.. 8Sl1Clllhied On ::Itl ullllU­
illltllll)"nd filli~hed ill hlllek I'rn,·kl... lu<:t:IIlCr lind tIlou"lcd
in :111 1I11ltllimlrn <'lIhinet wilh " h111t."k \I'rinklc finish. The
clll)jnct is I)ro,'idcd wilh crtrryin" 1I:11ldIL"8. A rece~

OOIllI>-"lrtll\CU~ i. l>IIil~ illlO lhe IIlI' of lhe "nrnlle~ for
.toring the lIt:a'lJ8(1ril'll.
Dimensions: (lIt'iltbt) H~ x (widlh) :?OM" x (tlcllth)
1094 illd..... O\'er-"II.
Net Weight: i)::! pound..

1001-A
lool-P3
loo1-P4
l001-P10

Standard_Signal Generator .
100:1 Voltage Divider .
Dummy Antenna .
Test loop .

.-\IIGt.:5

.\ 11:\101\
Annow
.... RJUl'

$535.00
15.00
15.00
30.00

J'ATE:-T :-OTICt:'~ Xote I, pace vi.
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OSCILLATORS

TYPE 913-C BEAT-FREOUENCY OSCILLATOR

USES: Tlli~ i~ a Kl'IlC'r.ll-I)Urpl~ bc:u-frt'­
flllClIf'Y lk'cill:\tol'th:tt i:: I):lrlil"ul:trly w.eful ns
:t powrr ~llr('(' for l('"to; 1111 :lUdio-fre<ll1cnty
linC'S :lIId R::.."Ot'ialC'd lU"lWOl'k:::. It is :\1:;0
1I,;;{'(1I1 :t!" :\ \'ull:II((' :'OUr('(' for brid~e melt.mre­

I1Wlll:" :l11(1 fur lllOfllllaling ::iA11:tl gC'IlCr:llOn;
:ulIl Il':<l l)~l'il1alo~. The O:'dll:lLOr Ctlll 1)("
1l:'C'(1 t)1l (·itlwl' hal:llll"C(1 or llllb;:ll:IIlC('(1
,.'":<1('111:<.

DESCRIPTION: The TYl'~; !ll:J-(' UC:ll 1"1'('­

'(lWl1l'y {)"dllulnr 1l1ilizC'S t!lf' con\'cnlioll:ll
hc':H-fr'c<!ll<'ll{'y OJ'lI'i11aI H!' Ih':"iV;ll, hut hIt!' :\
IIllmh(',' uf UIlIll'ilml de::!!!:11 (·:li..mc,.; that.
('otll rihot" to imprm't'(1 perfurmallcc :llld {':Ise
of Olll'ra1101l. '1'\\'0 l':Hlio-ft'('qllf'llcy OS<:illlllOl'l',
l\tlI' lixl'd 111111 1)11l' \':u'illhh.. reed a pcnt:ll(rid
1'011\'('1'1('1'. The l'ci\llltil\~ dHrCl'{'ll('(' frcqucll('Y,
afl('I' p:l~:,ill~ thnlllv:h 1\ lu\\'-pa8.<'; filtcr. is
:tlllplilil'd in :1 !J;lI:I11('NI, d"j.(l'l\c'r:llh·c :unpi i­
fieI'. TILL' olltput 1I'\'cl is l'l111tmlled by II COI1­
~t:tlll-il1ll)t'd:tlll'l' attellll:ltur that i:: cali­
hml{'d ill dcdl)('ll'l with I'CSpl'ct to :UI output
of 0111' lllilliwlLll into II nOO-ulun Iillf'.

Fur lX'rm:lll('llt or relay-mek ill,,;talbtion,
Iluplitalc Olltput terminal:;; 3!"C pro\'icled Itt
II ... n-.lr of th(' inl"lrllnll'llt, thl'Uugh st3ndard
mullipoint l'Olllll'don:.

.\ 11('(11I I~tmp h(':lt Illclimtur is provided to

:\N'i::l in :'1:lIuIJlnli~inJt lilt' frt'<lu('ucy (,:llihr:l­
tion of thl' ~l'iI1:ttor by !'<'Hin):!; to ZCrtI hel\t.
The frN11U'Il('y di:ll (,m'il',;:\ IOWlrithmir scl\le,
:\Ilcl is driven hy :t ~lo\\'-lIlotion gC:1l'-rcduclion
clrin'.

FEATURES: .. The uutpllt \'olbp:c of this
osC'iI1:llllr is pr:I(,ti(.':tlly c·tm~t:'lllt U\'{'r til£'
entire fn'qu<.'TlI'y mn~('. I\('C:lUi'C I)f thi:: fIlet
lincl 1X't'.':tllSC' the Olltput conI 1'01 is e:llihmtcd
dil'(I(·tly ill dC'cill<'ls. it is pO/5..:.IIII(' III t:lke
fl'CqUC'll('Y dl:tl'll(·tc!'i;.;;llcs dil'{'l'll~' without :\
dummy gCllemtol' I'('SiSt:llll'C' :Ind u:-;eill:Ltor
\"01 tmetcr,

...\ hill;h dcp;rN' of l:ilnhiliLy, ill output vultage
:\R wc,ll :\s fl'(''llll'tIl',\', is oht:dlled by till' lise
of hiv:hl.\' :ll:lb!t, {'l"lllcnts in Lhc ll:-;('illalor
circuit" :llltl Btnhiliz:llioll of tho ])0\\.1'!" supply.

.. POWC'!'-io\llllply hum is 1·{'(luted to :1 \'('ry
low !c\'{'\ hy c:II'C!lll tlc:,iv;n of the powcr­
supply filler.

.. Cood W;t\'('fOI'Ill i:ot achi('wc! by 1ll(':11l" of
C:lrcful Oi't'illlltor t'irruit. c1l'ilign ill tOlljUIlC­
tiOl1 with t1cgcllcmtiull in th(' undio :tmplifi{'r.

.. ~m:tll f'izt'.' :lml Iiv:ht wcij:(ht. 1Il:1ke til(' O:5Cil­
btor cOll\'{'lIit'ntly 1>Ul'tablc nnd cOlltriblllc
grc:ttly to it:, gCllcr:tl utilit.y.

SPECIFICATIONS

Frequency Range: :..'0 til ~,fJOO 0:')"0·1.,..
Frequency Controt: TIll" In,,;n ...",Irot i. f'n~r.1\·nl fmm
~'O 10 :"'0,(01) "p'l"" Ill'r 1<"f'f)1,d and hal!''' tnl~ loJt:.rithmie
rl'l'fllll"Ilf')' .....1... Tlw tIllI,l ...·llll' \ton"lh i. :<Pllroili,nlll..J)·
I:! in..be_. TIlf' "ffl":li,",~ I'In..l" of rolation ;1 :NO", or Ml'"
per eke nlW of (n....'UNl..)·.

Frequency Calibration: 'I'hC' el,li' ..... ;"n MIn Ill" ~I:>nd­

lar,haC"d ...ill,,,, I f')'1'1f' :ot "II,)' li,,1C" h) "'!lim: lhe ;..,,101­
IlK'nt 10 aero '*:u. Th...• r:tlihr.tlion r.f thl' f"""lIl('Ilf')" ..... 11_
tmt dinl MIll .'" ,..Iit'li Ullom .·ilhin ±O..,;. + 0.5 f)'de}
;l.fte" lloe '....iII"t...r 10M I_n N.r......d)· »N W &<ll'() h('3t,
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Zero Beat Indicator: A ne"" blllp is uwl.! Lo iauk;,tc
zeru 1."'11.

Frequency Stability: Illlpm\"llll d(08i~n of the oscillator
cin',,1t$ ami the ust! of Idj!hly ~1;d,le ealm~il"r,. :>Iul
i"d,w\nrs re.•"lt ill :lll \llIlI~lI,dl.,· !li.:h dc.:fI,.... of s\"hilil.\".
Thr ddlt 1"''''1 :I c"ld ~t:>,.t i., I.,,.,; thall i (·ydes ill the
fir:!tloVllr and i" es,;(:lltblly t.."uplctcd within IWO h"\Il~.

Output Impedance: TIll" nutpllt iJllI~danre i~ GO/I
'llolll.~, ..ith.... r gr'\(mdetl or h"I",,,,,·d-tu-llro'\llId. :",d i8
n~'>lCl\lillll," rn"~I""1 ....,~"r<ll,,~~ ,~r tl,r <lUII>\I! rnUl",1
:wuillJ,:. I\'ith I...."d i1HlK'd''''''''8 of :!00I1 "h",~ or less, lI,n
()Ull'Ut i" h"hnr..d f"r "II ~cllim:8 <">f th" ulltlitlt eOlltr,,\'
With h1~Io..r luad iU'I'NI:",,·e~. 1lIlU"l:<",·c m:,y flrrur ,,~

luw 9('\li"~,, "r t!on nUIJiUl e'''llrv!.

Output Voltage: ,\pl'r</xim:l.t(oly 2(i "nlt8 "I"'" clr,·uil.
1'", " ,n"ldwd r""i",i,·., IO"d lile "ut I'UI ,"hlt"ge ,"arie:! 1,.\'
1"8,, thall ±O.:!,; db l",t,w('('1\ 20 :,,,,1 :!O,tJO(J "Y<:!l.'''' The
()l~-'>L-,';r",:it oUtj!Ut ,·nlt".:\: is "Ilt>ru.~jll\"td)' ·10 ,",,11"
wilh tlJl' fmllllllswil"h in the HI{;II I\()~iliull"

Output Control: "I'h(' l>Ulplll "om ",I i~ ..,,1i1m,"',j in 111>
n,r"rrl'd w I ,uilliw:\tt ;ut" (;00 ..,l"na" The lul:d rulll-:C i.
(1""" +:!ii lu -:!O till,

Output Power and Waveform: !'OR~',\I,nutlmt 0.:1
wall max11lmt>l whcIl "1"''''''''0.1 ;",,, a ,,"'t"hrd 1u"u, "'ith
WI"I I","",,,,,io:: ~o"t"'ll, aPlJ,""xi,n:'lcI.,· I).:!·;';c IJet"',·c"
1I~1 :",,1 7500 C~",.Jc", Hcluw IOU ,·.'",·le." 110" h"r"'o"ir
~,,,,t('tlI i",'I'C"""'-". "m[ m"y r",,~h U..,,>r~ "t (ill <:.,-clc., "\
1l'''Il,1 "",il .. 11 ,,1101\\'" 'Ill ,"'.1'""..... ill tI'l: u"lJ>Il~ puw,-r 10
" "'''X;'uUl)) u( I w"u. Fur Ihi~ HIGH IlO>'ili"" of Ihe
OI"TI'UT "",ilph llo!! Jj~t"t'ti(lll ;,; I,~ ...." til"" 1% l)l!l"'l'ClI
Jilil ,,,,<I 7[~l/) c.w·I('~ !,,,d i"erl.''''''''" lu 2"0 "t &0 <:yd..:,;.,,·,,It lh" Ol;TI'CT conlrul tlln,ed full", 'HI, the h"r­
m""i...,.."t,-nt i~ :lllpr""inult,·I." dnul>led "'he,\ IJoQ
o,will"'f,r '" ol' .. r"I<',j illl" " ,",-'1')' IfJ\'" i'''IWd,",,'''' If,

OSCILLATORS

h"w,'\·cr. tho Ot"TI'I;T ,',mlrul i~ (urr,,-,d:1 dl, Ill' n,nre
1,,,,101w tl'e ma.\i",um lI\:lIing, Ihe I""d i'''I''',j",,,,(> 1m.
"I:ry little effect UI>I}}l th.., ",,,,,dur,,,.
A-C Hum: For NOH~JAr. QUllmt the :1-'" hum i~ I~·s.'

th"" 0.1% of the OUlP\lt ,"olt"J,:~'" ~itlec ,he ""hunl.' ..,on"
trol ill in th" l>UII>ut I'1r"lIi" Ihe hUIll IlCr~..,,,laIl:C d,)('~ ,,,,t
i,wr<':,se (or low "ulpm \'vl''''::''8. The hum may be
"Iil-:htly gr",,,'er V" the lll(jll OUlput r""I-:Q"
Temperatu re and Hu m idity Effects: Larll<' dUllll('" in
amloi,,"t ICl"i>emtllre ,,,,t! hu'''i,Jit.__ ue""$i!ilntc " r~-"d­

jU~\lne>ltQf Ihe ~l.'ru-I","I seltitll-:, lIiJ,:h tC"II",mlut"(,~ ""d
humidity (',Ilt>IC" "light i"t ....ase in distnrtion :",d" "liJ,:ht
d(',·rl.':I~e ill O\,Lllnt.

Terminals: ,Im,k-tup hi"dinll: IM)$t8 with "t:l.mbrd ~,­

irwh "p:winll: and st:uIllllrd \\"l.'sl<'rn 1':I('rtr1" t!fJuhle
outpuL j""k lire lm"'ided 0" ,he' 1"llll·1. A sl:\lnl:lrd mull;­
l>oi"t "nekct "HII plug llro\'i<1e dUI,11r"lo output lerllli""ls
0" Lhe load.: or the I"Slrurncltt (ur rel:ly-mek ;rosl"lbtl"ro.
Mounting: Thl.' l""lel ia (h:SiJ,:IlCd for lIluU",inI-:OIl'" I!)·
iltd, rc!"y r"ck, but remo>":'hle ""O'"ll',, 0,,<l8:1ro supplicu
'I" tl".t it Itla~' he used l.'<luall)" «"ell "" a lallle.
Power Supply: 10510 IZ" \·o11S.•;0 HI (;U c)"dell II-C. A
simpl" cI"'''j(1: in the cu"ueetiu,,~to the t"""!!r t r"""for"'f'r
'111"Wl! th,· ill~1 rn"'f·"1 I" be uFr,[ un 210 lu :!<.O ,"OilS. Th"
tot,,1 l'OIl"'lllll"iull;:\ :,1>out tOO wau".
Tubes:

3--(l~r.7-GT ~-IW(l-CT

l~tJ:jA7 :!-oDa/"H1JO
I :,\"I-G I_H!lI

All "rll ""1'111i!!u witl> tl,o i",',nltll"tlL"
Accessories Supplied: A H"·.."-f,,,,t Ii,,,· '~"'''l'('lOr

cord, ",,,I a u",hip"jut "'0"",,"101'"
Oimellsions: l!J3S" II Ii" 71~ i"d,,''', "'·cr-"II.
Net Weight: ·11 V. POI""!..

913-C Beot- Frequency Oscillator .1 C.I HOI.

I'rir"

$450.00

OTHER BEAT-FREQUENCY OSCILLATORS
OllieI' t.\'P('~ of b(,.lt~rrcq(ICl\CY o:willatOri; :II'C dcScril)eJd 011 Ill\gcs llU anti li2. Tyl'~:

iOU-.\ (pagt' 11G), wi!h :1tl uppcr fl'C'l[lIPJH',\' limiL of 5 r-."" i:-l dcsi~ll{'(l for lI"idc~b:llld

nW:ISIll'cnwnts. '1 HE [IOi-A (p[\ge 172) has a linear :>c:lle frO!ll 0 to ;3000 e'yde~, und is
1I:<{'l1 as an interpolatioll dcdc:e ill frequcncy mcasuremcnts.
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OSCILLATORS

TYPE 700-A W I DE-RANGE BEAT-FREQUENCY OSCILLATOR

USES: TIJi~ o:-cill:)lol' j,.; Ilsrful fo]' lakin!!: :«:'k'{'­
li"it.\' clln'cs OIl llliled tir'c'llltS on:1' :l l\"ide
I':ln~(' of £rcquclwil':'. for m(,:\:;UI'illg the lmllS­
mi:<sic)ll Ch:ll':ll'lcrislics of filu'l's, :11111 for t£'st.­
ing wide-b:lnd sy:"tcms- sHch a~ tl'lcvhiion
amplifiers :\IId co::U.:ial c:thlcs. Tile instnt­
ment is al:')o lUI c;.:ccllClIl gcncml lahoratory
oscillt\tol' fur lISC as :t SOUl'CC for bridge
mC:t~uremcnts and :IS n. modulator for
5l:\II<hll'd-sigrl:l! gcncr:\tors.

DESCRIPTION: Two high-fl'eqllellco';o' oscil.
lators, OIlC fixed :ltH.l thl' othel' ":triable, feed
:1 deted.or from which the t1ilTm'cllcc fr('­
qUCllCy iioi obtained. The dc'lctto.. is followed
by n low-p:\:;:;; filter :Uld a Lwo--liLngc widc-b:Hld
amplifier.

Uoth osril1alor circuits nro mOllnted in :t

he:l"')' cnst~:\lumillllm box to :tSSUI'C uniform
hent di,:;ta-ibulion and practically perfcct
shielding, Two r:\ngcs :\t'c pro\'idcd for by
changing lhe rrcqucrwics uf both the oscil­
bt.ors hy 11 factor of one humh'cd. A singl(:
switch on the 1):\1101 ('hllllges fl'om OliO range
to Lhe 01 her,

D('1!:{'lwratioll L.. l'mplo.... l'd ill thc 111l\]llifif'l'
In minimilo:c hum :llld di;:turtioll, :Lilli ttl
cquulizc the frequency msponsc. I.ow-p:t:-:s
filll'rg ,:\I'C JlI'U\'idcd to mail1l~\ill a high rntiu
(If desired output \'oltagc to bcalillJ.;: \'QIt:IJ!;("

.\ PClltllf!;rid mixer tuhc and :1 hlilTN nmJlli­
Her arc lIS(:<1 to isobtc the t.wo oscillators
clcctrit::LIl)·,

FEATURES: ... ,\ vcr.... wide rlllll;:f' of fn:quC'll­
tici) is covered wilh ;\ :<in/;I<' t1ircci,-rcadil\~

('01111'01 di:\ I,
... Tit!' frcquency \',\1'i:llioll with di:tl S<:lIill~

il$ appro:dmatcly JogaritllmiC',
....\11 inCfCmcnt:1! fl't'CJIlCllt)' 1'(lnlrol T :11:'11
dirt'Cl rcadillg, c:\n be lI:3C-d ttl make :;ll1all
vnrialioll:' ill frequeucy itt :lily IKlint.
....\ low-frc(lllency mngc ha:s becn illt~IIl'­

por:tted into the osdlblor for cOll\'Cniell('C ill
\\'orldng at audio frcqllcIWic:i.
....\ high dcgn~c of output \"Olt:lgC stllbilit.y i~

uhlnillcd by n. debycd :\lltomnlic \"OlllllW
1'01111'01 cin'lIit, which also hclp~ to climin:\ic
\':lrialiOll>i c:lu:scd by line volt:lge f111ctu:l.liUlIS,

SPECIFICATIONS
Frequency Range: Two r:UI1;U :u'to I.ro\'ided:.;o csclu
to 40 kilQl;)'''Io'~'and H> kilull)'dl'~ IU 5 mCl::'lr)'de•.
Frequency Control: TI,e IImili di:\1 i. d;1'('('1 rt":tdilljt in
hll'lllel1r)' (t,,,d .,,,rrie~ two ltllllMxi"mtl'l,· IOI\"ril1lfllil"
hll'lum",)' , .."Ie, oo\'l'rilll: tlK! milleN I!IM:'rifiN! nhnn". :\
(<<''{luene,' rtlllll:C ll"witd\ i. IIM,'ide<l fur rlllli.lI)' ch:onJo:i"1:
(mm one rUlIl.'e tQ the "Iher. Thl'h' illltl!IQ 111\ illc~lIlelll:\1

rTt'<"llIe'I<',' Mill ml whi~h ill .."Iihtlllrd l>elw~n -100 "'ul
+100 cyrl... on too low nlllge :Illd -10 :tnd +11) kil....
..ydcs (m the h;ll:h """Ct', AilS fn,.'lIUe"rr I"h:\llee m"de
"'i11o Ihi. rollltlJl :'1Jdil a1eehrni..:.ll)· to the ("''''JU''II,,)· U,
lilt' nmill ~'OntroJ.

Frequency Calibration: The Imlil.rntion m:o~' ~ lll .. "d,
:,rdi~.'d ,,' lmy li".e loS !leui,,~ th.. ill~tTlllllctll 10 ~l'rn

116 GENERAL RADIO COMPANY



l>elll wilh tloe Sl"ru :U!jlllll"'I''''' tonlo,1. Thill "djulIt",,,,,1
c"n l.oe .n"U<:> within ,; t,·<,~ on the I...."" r""b~ ur aoo
C}·..Iet 011 the hi..:h I"Umce.

After 11,1' """mAl or 10."011 1)('0('11 oor~tl}'.:1 10 &('1"(> he'll.
lhe r"lihrt\lion of tbl- ",,,i,, f_IU(· ....'· ......"'rol d,,,1 ca" be
l"I:Iied UI"m "'ilhin ±(:!'"~ +5 c}'de.) un the low r:mge
"nd ±(:...... +MlO (..,-1'"1...", '''' the hid. r:",~. The calil,...,.­
t"''' "f the ;U<,","...III:o.I freql><:l1l'")' dilll i. "'ithin ±fl r}'dc.
ur ±,:;,oo n-d "n 110..·1.." "IKI hill;h r:."lo.~" "".I...."'ti\el}'.
Frequency Stability: Throulth .."",f,,1 d""1IiJ(ll "dl'<'lu"te
IhNtll,,1 diatribuliun :>.nd "enliblion "re prondcd for
mini""ltillll: frequent'}' drift". Th... o"...ill"l"r """ I..... :.....u­
mid}' n'llC110 zero be,,, "I ""}' liUlC. Ille~h}- "li",in'Hing
errors e"ulIed by ""}' ."".11 ~ltmini,,1( fn"I.IeUI}' drift.
Output Impedance: The 01.111'111 ill l:ok.·" f".." " 1.;00...
"hm \rrloll-l'erl'y-"-nuud Ill"culiomch·r. Oll<l v\lll-'l1~

Il"r",i",,1 i. I(...u"d,·d.
Output Voltage; The maximum "I)I'Il-dr"uit output
l'ul!aJ{o' vf lhe ""l"ilbt"r ill l",twc..." lU ,,,,<I I.; ,·nlls.
11",·au.... of lhe "lItmll".ie I·"I","C ,""'"wi dr~"it, tlo;~

",,1'''1(<' r",,,,,,;,," "onlll",,1 wilhl" J:1.S ,J",.jI>cll1 v""r each
c"tlre fr,·qu."",." r'lUg".
Waveform; The tm"l h"rmonic ClllOt""t of thc "pCII­
"In'uII \"ull'll:r. i~ I,·"" II",,, :i'"; fur £r'·'lll.,,,,·i,·,, :01 .. ,,·... 300
C)'rleli on the Iv" mug,· nnd "1,,,,·1.' au kil.....}·d.... un Ihe
hill:h r""I:".
A·C Hum: WI).<'n the <'>$<·i11:11 ..... i. "llerl., ...1:.t :lrl~' ~\llll)ly

fN'<III""<"}' fwm 1010 GO ..y..l..'3l. Ihe 1,,'",<,r-''''I'I,ly ril,pl"
i.l"d Ih,,,. 1(.. or the "IIlpul ,',,11:11:" on <,i'I1"r r.u,gc.
Voltmeter: \ ,·"1'",, ...._1,,1 ... ,·"ltll.Nrr <"ir"";1 i~ \I~ III
the .-.ill«lor for ",.",,,,,ri"l: II... "u'IJUI '·vlt:ljll-'. The i"di-

OSCILLATORS

c:uinl: 1ll1·I ... r Oil 1101' Im"el i" ..."libr:.lt'd directl}' in "ull' "t
the OUII"II l ... rmin"llI.
Controls: III :'Iddiliofl to 110... lIl"i .. f_lue'}r}'-alnlml dinl
and the illct<'Ulenl:ol fwqu... ,,('}· ,1i,,1. Ih"rl-' i. a (('('(llIl'''<")'
""'''~ ...·il.·h. ",It1 a .,·n, he", "dj""I"W>nt. TI..... o,ul'U~
'..-..!I:tlte III ,·"rif.'tl by" ~ll'llIiolUeler..·..... INI pro"ided lIe"r
the OUlpUI ter,"i .."l..

Terminal.: 'I'll(' OlltjllU t tm;n"l. are j""k·loll hi"o.Ii,,~

I~I" "'ilh ~I,,,,d,,rd ~._iu h "l',tcillll:. 'I'h... l':""er t"n"i,,:u
i. ll=""Ill11II'(1 10 the 1"ll,...1 :",<1 .hield•.
Mounting: 'I'll(' i:~lIumeuI i~ ",>rIn'tll}' "'IlI,liet! fnr
t..,blt' ",.mntilll(. hut ""ll be ..,tciih· ,,,1"1'1\·.1 for ....I,,)-·rnrk
tnolmlinl( II}- reml,.-ing l"'O ,,':01,..., fr"",c. "l 110.· eml~ "f
110.· I""'cl.
Power Supply; A-C Jlow..r 3111'1>1)'. 10.> 10 125 \'(,!t". 40
to GO ,,}'l'It'li. i~ IlK'l1. A si",ple ch,..,l.,"<l ill lhe 1'O"llectiOl'"
to tho 11'''II"''r In",~£"rmer ,,!l01"" lhe ilUlUur"""t 10 he
used on :HQ 10 tW mlili.

'I'hl' '''t"II",'''... r COIl.m"llci.", i""IlIJr<."i.natcl)' SS II"I\U•.
Tubos: Th... r"lInwi"ll lUI",,,, att! uoed:

2--(\.15.(;'1' G 2-:U.l.r,.(:T/C
1-(j.J1 1-GIHl
I IlLT 1-';('\·0

\-'1",....: :t1..\(;_'.lI\.l
All lui,... s ... ,ulll'liet!.

Aecenories Supplied: ,\ "",·..."-I'ooll"'\\".·r ,·"rli. ~l""ll
Ty".: :.!l ..\(;.!ll!.l "1'On I:U"ll, ,.. ,<I ", .... '1'1"'1( ;t71·:\'O
!"hil'lded Plug.
Dimension.: »",,('\. (width) 19" lI...i::.lu) 1O'~iIlChes.

u'·er-:01l. deplh h,'hi"d 1..~,...I. II iucl,,,..
Net Weight: 57.h ptltll)(l!s.

7oo-A I Wide-Range Beat-Frequency OscillCltor
P,\TI;ST SUT1CI;. Sec S ..ue I, P~l<C Yi.

OItG\X

J'ri«

$700.00

TYPE 700-Pl VOLTAGE DIVIDER

Tho THE 700-1'1 \'ollage Di\'ider extends
the re;ldahle range of till' OUlput \'oltmetl'r­
P(ltl~l)fiomefl'l' eomhit\l1tiotl of the '\'YI'E 700
Oscillatol' clowlI to 100 Illkl"ll\'olts. The vult­
:1f.!:C diddcl' con,;i:;ls of :L laddcl·-tn>C l'csbtivc
IWLWol'k, 1lI0llnll'd ill :\ mCl:d eOllhiincl',
which i:; connected to tlllJ u';t·iIIatol· onlput
by mcallS of :\ shicld('d plug :Uld cable.
:\lultiplying factors of 0.1,0.01,0.001, :mtl
O.()()OI can be :;ele<.;ted.

:\le:t:5urcmcnts on high-gain, widt'h:tJld sys­
tems :\rc pON'ihle 1x..'C:lllSC lilt' frequency
c1l:lr.IC~tcristic of the di\'icll'r is fiat within
1O~£, for all settings :IL frclltlPIl('ie:-; lip 10 5
mcg:lcyc1cs.

SPECIFICATIONS

Acc:uracy: 'I'll(' ".-eurnl'}· of alto',,":lI;'.n i~ :;1:::\"••

Impedance: The.- illl'lil i.nl".(I:",~ i~ 2QOlI ohll1"; Ih.,
otltllllt ilUl"'lbll<'(' ig :.'00 (,10"".
Dimensions: (lh';J:ht).j ''ll( (di"mct(>r).j It i ....h<:ll.
Net Weight: liZ pounds_

700-Pl VoltClge Divider .................••.1 01'TEil

Prin

$50.00
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OSCILLATORS

TYPE lJ01-A LOW-DISTORTION OSCILLATOR

USES: The TYPE l;~OI-_\ O:;cilJatol' was de­
signed parliculudy for usc as:t tOIlC source for
distol'tion me:l:.;Hl'cmCllls ;'lul as a power
somec for hridge lll('aSIlI'Cmcnt~ ~IL :"Iudio fl'c­
qucllcic;;. IjCC:lu:-;c of the large number of
frequencies thaI, call be Q\)taill\.;d fmlll this
osdllalol', it I;; :dso s:ui"fH(:l.ory fol' measuring
frcqlwlIcy chlln\ctcri::ti<;s and for W:iC as a
gcncrnl-pl1rpo:-'c bboratory o~·willaLor.

The output frequencies include tho>,c rec~

ommcndcd bv Lhc FCC fOl' distortion
ll1C'a:-=lln:mcnls' Ull broadtll:-oL t nlllsmit lers.
This o:-:cillatol is thus ideal for ll;;C \dtlt the
TnE 1032-.\ Distortion and ;';oi:sc :\'Tctcr for
rapid distod ion mC;I:::llI'CIllcnts.

'fhe Ulll1:'illlllly pun' Inn'dorm d<'lin'rcd hy
this osdllatuJ' at In\\" fn:qllCIH'ieti lllakc~ tlbi­
tOl"tiUll mCaSlll'cmCllts po~~ihlc at. cOl1sider­
:lbly 10ll"er fr('qucncies than h~l'-; hitherLO
beml pr~H:tieabk~,

DESCRIPTION: TIl(~ ostillator is of the I'('~isl.­

:uwe-tllllcd type and operall'::; 011 tl1() inversc
feedhaek prilH:ipk dcvc1olJl'd h,v the Cencral
]{lLdio ('ompan,\', Separate fccdbaek nciworks
control the fn:qllcney and amplitude intle­
pendC'lIily, IllliS Jlt'O\"idin~ high stability and
low dhiwrtiOtl,

The dl'g('ner:lliw fccdlJ:lCk wJlich l'Olltrols
the fn'quellcy is obtailL<'d hy mC:W::i of :t
par:lll<,J-T nctwork inl'llldillg mic';"], capatitors
:Uld wire-Wolllld I'c:<istOl's. The 1'C~gcnel';J,ti\"c

network include;.; :111 automa tic ()ont l'oJ system
whereby a hill;h deg;l"ce of stahility i.-; uhl~lin('d

to~cther with loll' harmonic distortioll, with­
O~lt. requiring :tny manu:l! feedback :ulju::i\'­
ments,

The d('>;ircd fl"oq\\('n('.'" is :<l'lcctcd by push­
buLton swiu:hes. AllOlllcr Pll~ll-buLt<Jll s\l"it,{,h
5cletts the output impedance..\. conlrvl j::;
pl'o\'ided fol' adjusling tlte olltput \'olt:Lg(',

FEATURES: ... J.{)\I' di~t()rLion and :1 high
(legr('t' of fl'I'{[ 111'11(',\' :;tabil ity a['(' the i III 1)\)1'(:\ nt
fe:ltlirCti of tlli:; in~tnllncnt.

... Il\:;lant ~t'le('tiOll of ~\llV one of 27 f]'('­

qucnci('s fmlll 2U 1(I IS,Uno' I'ydes P('I" ~(;COlld
can be made bv means of the convenienL
pll~h-b\lll(!n ('Olli'n!l.
... l':'xt('l'll:Lll"e~i~I(ll"s (':1n be plup;ged inio j:lcks
in thc in:;tnl1lWlll. thlls m:tkilll! pOii~ihl(' oper­
:ltion :It ally frC'qll('IlC,\' witldn til(' 1ll/rrnal
operatillg: rallgC'. III a(lditiOll, ~:lti~l"a('tor.v

opemtioll t'all ht· ohtaillt'd :It l!"cquclll'ip:;
outside of tlti~ r:1l1p;c :llId :1$ lo\\" :1::; 2 <· ell'S
per ~econd, at suml) sanilit'e ill pllriL of
W:1 v{'[onn.
... All exte1"1lal rallw'-('xtcl\~i(ln ulLit. the TYPE
1:~OI-PI, i~ :l\":lilahle \VhiI'Il pl\l:"'~ into the
oiidlbtor :l1ld provide;: a lhllliiplyi!l~ fadur
of U"I for :1\1 fn·qllcw"i<·,;. The fn'quI'lIc.\'
range: is thus I.'X1C'IHlcd dO\\'1l\\":ll"d by a fllll
dc(":ltl(, to (·0\"('1" from 2 to IS ('y<·I<::; per
:i('('OUt!.

SPECIFICATIONS

Frequency Range::.!i fixcd rr"<lUCllcic~ l..... lw('('ll:W ,,,,d
Jr',IIUlI cydc~,

Frequency Control: 'I'll<' rr('qllp,w)' ;s ,."",r"lh'd by
1"''' l,"~h-l"l"on 8",;",1><'5. TI,,, iirSl p",,,'id,-s rre'IIH',w;es
<Jf :!U, :!;">. ;l(), ·HI, 50. GO. i,i. IOU, :l1I<11,iO ".,·dt,~. ",hil" !he
S\"'U't111ll11l1il'li," ,I"·",,, rrf"llle",';cslo~' I. 10, and 1I/(). The

frC'lu",,,,;C~ ;"d'Hletl wn'r I'r''''li,·"lb· lh" NIl;!''' audible
r,,,,~.· in ,q'l,ru,~i",:ucl.,· 1"I.::lrid,U1;" i",'rc""'''ts.

'1'1,,- Tn'~: l:l(ll-I'I J(:lTI/:c EX1"lI,i"n t'"i, is :"'"il"hlc
to pr'1\"ide a muhil.I,'-;"/: {"!."ur or (j,t \""" l!ri.·c list Oil

""Xl l"we.) Thi" r""L:" "x,,,,,,,i"1l111,il l.lues ,li""Nly illl"
j,,(,ks l/1\,,,i,led i",-ide lilt, ",,,m"lur.
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OSCILLATORS

Frequency Calibration: EMh in~tl'\lll1~l1~ i$ ,,,Jjllril~d

w;lhiu ±(lYi'70 + 0.1 Q'r!c),

Frequency Stability: The int~rrHlI \"olt",,~ re~ul"tur

..,lilllill"tl:~ frequeuc')" "h;lu"e$ ~$ulti"l: f">ln d"'nl'e~ in
"bte sUllllly, t;h'''':.:e~ in h",~l ]"",'e no dIeet UlfO" the
fr""I\len~y. The frC<jll(nwy drift i~ not I>rc"t~r th"n O,Ot%
per hour "fte-r the lil':lL 10 lIlin1H~g of OI'~r:lLi<.on.

Output I mped"nce: Thrc... !IutlHlt ...in·uil.' "rc llru"idcd,
ScI"\'liQn ,,,nOll!!: them i8 ohl:lincd hy It''''III& of n 111l~1i­

b"ur", switch on Ih", 1l"lIel, The oUl)mt impcdall~"Cs ar"
a8 fo!l,m's:

l. (;00..... 11111 \.l"l,ulI"ed 10 )::roll,,<1
t. (j()l}..ol"" Ilnh"I:l"ped.
:I, ~;llOO-vllin llllh"hnccd,

The "oh"n~ control is:l VOt""lioltlc\cr inti", {,00Q--<>11ll1
circuit. The :,,·tll,,1 OUlllut i'nj)cd:"J.lwe of the :;(JOO-ohm
ciro'nit will ,·"r~' 1....1wo..'1.'" lOOO and GOOO ohms, dCIJClIdiJiIt
upon thl! sctti,,~ of th" ""h"nc ~'''Hrol. ~lIit"hlc n:sisU\JJc"
p"ds kccp Ihe illllJCd:uwe uf the (iOO-uhlll UUlplll ";rC\lil
elt."'Jll;"ll~· con~t"nl, rcJ:"rdlcss of the voillme 'outml
8l'1 tin". The lilJ(J-"llltl 1.",1,"U'eu '.Ill ljm t cir"lli, iri lJ" lalwed
p~ :.11 frequcudcs ",I"m oper:rti"g intu ,\ h"l""c"d load of
''''~' itll!X'd"upc,
Output Power: I~ "lilli"",,tt~ illto GOO-QI"lJ 11)/,01, or r,.G
\"oh$ open circuil: IOU ,,,ill,,,,,,u5 int" 60!Xl--<:>h", 10'''.1, ur
:Ill ",,11& open cir<:uil. The omput ,"oltal(e. for eitlwr it,,­
pclhuce ])O~'tiOll, will rl'lJlaiu CQJJ$L:llJt wilhin ±l ull
tltroughoutthe f'""'lucnc~' r''''g".
Waveform Distortion;

5000-ohm output:-Xn, ,nnr{' Ih"u O.I'lt l"'tw~·{oJ,

-IO·'{,QO c.l'dc:~,

:\"t ",nrc th"" 0.1.'"" at cot her
fr{'"uellcic~.

600-ohm output:-Sol more limn 0,1', I'N'''''''II
-I()...7"OO c.I',·l"OI.
:\ul llIore Ih,'" 0.::.;'; 1."""""0
:!U-ll.I e.l"de$,
:\"1 tn"re th"u 0.1';', "b''''e
7;;00 C)·etcs.

Temperature and Humidity Effects; The <.lj)l'r"tiou
of I h~ in~tnlnlelu. is ~\lI)8t:"'Ii:tlly i",lo~l'endeuluf elimal'"
ch"lIt:c~ in lNtllM'raturc :md hlll"idity, L:uucr c:I':tmmely
hit:h tcull>I,r"UJrC 'n,d humidity Ihe Lwu hil:lie~t fn'­
(lllCIIPi(:~ ma~' be :dTecled I<Oltl,'wl"'t dur;UI: Ih" W:lrtll-UI)
period of the il]~tru",ellt.

Power Supply; 10;; to 12,~ (or 210 to 230) "olu. 2,; to 60
eyd('s "". Th" tot"lll<Jwcr ~otl~tlltlIJli,," is :l1'llru~ilJt"tdy
-15 Walts,

Tubes:
)----(jY6.(;
I lj:-;,J7
l-oSJ,7
l-(;S(ii
1-;';:1':-17
1-(;.\:5
1-lilH_G
1-(;,-:L7-G'l'
I-QO:nVBI5U

Terminals; J,wk-t"ll llillUillj( IIO~t~ with Sl,,,,d,,ro 'f­
inch ~I",pill!l :lJILI ~w".brd \\'e~\l'rll Elc.·tri" .1"111,1,,
uUlllll1 j",'k "n' pr"vid"d <)I, lloe l'"no:'l. ..\ t:r,)ulI;I It'r­
",i",,1 is "I~o I'TovidNI. .\ ~t'"i<l"rd lIJllltill"illt o..~JIJI,,'et"r

Jll'<wid<:~ dupli""te ''''lPlll l<'rJljiH"I~ un the \'(lar vf Ihe
itJ~trUtJlelil lor rcl"y_r""k ill~tal1"ti,,,,. The-riC tH",ilt,d"
arc di~"<>nllc,,h"d ",1"'11 " pluJ: ,~ iuscrlo'd ill tI,,, \\'1'~t,'rtJ

I::lettr'e-In.c p,md j,,,,k.

Accessories S~pplied: Liu" "uUIn'clor runl. aud multi­
1.....;I't "<>II"""lOr,
Mounting: Tho:' instrulllPnt is rd".I"_r:tck ,1t"u,,(,'.J.
W"lrmt cud fr""'e~ "re '"",,ilal,le t<> "datH !he i"~lru_

II,,""! j<)r l:d,le "\"uuti"t:. (~"c pricl!list hc!uw,)

Panel Finishes: 1""n,l;onl C"lIcntl Ibdiu hb.·k ,·r:,..1..1('.
('f·n,,;n ~t:",d"rd t:r".\'6 "ltil'h ,."" 1M' I'ru, ,,_,<I ill '1U:"'­
til~' calt 1", "ulmli"d ,.t a l,ri('c i'I'"I"<'''s" of SII JK).

Oimensions: 1',,,,,,1 (1""J:tI,) 19 X (hcilllot) 7 i"eltl"~:

dCI'll, l...hintll):ll,,,I. 12 ill"),"',

Net Weight: :11 % IK'II"d~.

{'vdr 11",,,,1 I'rim

1301-A
1301-P1
ZFRl-412-P1

Low-Distortion Oscitlotor , ,
Range Extension Unit (2 to 15 c,p,s.)
End Frames.

OZ.ONE
O\'A'I"]o;
E:\lWIlA)\IHG

$395.00
70.00
16.50 Poir
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OSCILLATORS

TYPE 1302-A OSCILLATOR

USES: Tile Tn]·: 1:302-.\ O",eillnltll" h:IS been
d('",i~I1('d :1": a eonW'llil'llt ":Ollree of power fot'
Iwidg;C'l; and othcr l1l'tworks c:<pcdally where
the frC'qlH'lll'y 1':IIl:.::e tlrcded CXI('lld", hC'ynnd
the- lluI'Illal1irnit 01" audio o~('i1bl()r,.; into The
!,:U])(,I',lolli(· l':mg:(I. The entire iludio :<pcetrmn
is eow'l'pc! down to 10 c,n-Ie,", and the IlP)ll']'
fl'C'qllt'IH'.v limit of 100.000 (',wIt's extcnds f:n
l't1011gh inlo thl' l':II!iCJ-l'rcqucne.,· 1':tllge to
()\'l'rlap the 1m\" end of 1'-1" g:cncmtm:<. The
o:<dll:HQl' (':Ill 1)(' u;;;cd Ull either Iml:Ill('{'(1 or
Iltlba1:lnced "."slems,

DESCRIPTION: This in,.;11'I1JllI'111 i::; ;l l'c::isl­
:lI1c('-lllllr(J o:willall!l' cmp[oyillg thp inn'l~('

fcc(llllle" pril1(·ipk. The frl'(lll('n('~'-(l('t('rillirl­

il1~ IWl\H)I'k IIS('.'; a ,ril,1t "rid!!c f.:in'uil. in
which the ('apaeith'c c1l'llwnts ,11"(' ('ontrolled
by thc main frequCllty dial. and t \\'0 l'('.!llstl\·c
clemcnts arc :-:c1et'!('{1 by n mng{' s\\'i\{·h.

Thl' amplitude of o,,('i1]:ltiull i:-. hrld ('011­

slnnt h,v ll><ing :1 ";{'('ond bl'idY;I' >:('('(ion, with
:I nOIl-line:)J' l'C~i:.:t:lll('C illSCl'll'd in one :mn
of I hf' hridJ;c. :\ hutTer amplifier i:.: inscrtt'd
ahcnd of the out.pm IC\'cl {'ont 1'01 to millimize
rC:U'lioll on the osl'ill:1tol' frt'<lllCn(',\'.

The output amplific'r i:.: :tl'l'all~ed to pl'o\'idc
h:II:lllc('d-tv-grotllHl Olllpul for (jOO-uhm IO:Hls
:IS \\'<'11 11;0; llnb:llanccd OlltPUt for :JOO- or

,=:'OOO-ol1m 10:1ds. Thl' l'il'cllif tksi~ll is :':1I('h
that ('OlI:;id(,!'ah1t: \'llri:llioll:' in load \':lhH~'S

from t!l,,:-;c nominal output,.; C';111 be tOI('l':ltt'd
\\'ilhont ;lppn>{-'iahly inc]"el!:':lng the di:.:turlioll.
The output fermin;lls ;HI' ;U'l':lllged ><0 th:1t ;\
(,olllplclcly !o'hiPldcd Cl);lXl;11 COllllcction (':1))
bc Illnde.

FEATURES: ~ Thc \\'idC' Cl'cqucl\(',I" r:lTl~f', ('x­
tending from to cFle,.; to 100,000 t'~·(·I(':.:, i,.;
:1l1 impOl'tlll11 fcaWn' of the TYl'~; 1;~02-.\

O!'{·ill:ltol'.

.. Ex(,('Il('nt fn'quclwy ;-;tahilit,v i,.. obtailll'd by
lllean" or the hridgc-fYJ)l' fcedhac·k cil"C'u il:.:,

~ llarmOlli(' distortion h:1>:- Iwen kept 101\',

~ .\ !'('llli-Io~:lrithmi('f'('alc eliminate'''; ('I'o\\'d­
illg at the IOIl'-fl"e,!lll'IW,\' ('1ll1 <lnd :--iil1 :ll1o\\"s
"he high frcqlletll'ic's to 1)(' :.:f't with the "samc
precisivll :IS the 101\' frcqu('tl('iC"!'.

~ ('o;lxinl :.:hielded output fc'rminab arC" :"\\'nil­
ahlC" Cor use in hridge l1wa,;tJ!"('nWllls :lod
otlWl" :lppli('afions wherc stl':ly fields arc UtJ­

dc'sir:lhlc.

~ hlle'rn:ll \'o1ta~c l'pgu!:ltiull in 11ll' po\\'er
stlppl)' 1'elllO\'('S cIT(,tts of Iinc-\'olb~c 11":l1l­
:.:icnl ~ lind :1110\\"'; U1A in,.;! 1'llm('1l1 to opera tc
fl'om a widc nlllgc of supply \'O!t:lgCS.

SP ECIFICATIONS

Frequency Range: 10 l'l IOO,fK)O <'yl'1('~. iu f"ur r:u,~,.~.

l::\d, r:\ll~{, "'l\'('n, :l dl!cmll! (lO-101l ('ydl'~. 100-1000
cyrll!!, 1000-10.000 ("~'de8, :tr,d 10.000-100,OUO c~'("lc",)

e'lIllinu<)\l~I,· \':lriahlc,

Frequency Control: T),{' !ll"illl~,,(l"t'll obi is cnll;r",'OO
(rmn 10 to 100 cY"It!s ,wer " 5/·,,1.... 1(>IlAtlo of "l)"ruxi­
mo' .... !,. S"., indl(>S. I'ollr mull il,lil'r ~",ildl('s multipl,. ,he
lIe"le frcqllcndl's fJ}' I. 10. 100, vr 1000.
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I \'(l
l-GJ.i
I ,WI-(,
I OU3 nu.jQ

Frequency Calibration: l':ath ill~tru'''~'ul i, :o.t1JUIIlCd
\\ithill ±(IJ..j',o< + O.:! c~'ell').

Frequency Stability: Thll w:mll-Ull drift i~ li"li'f th:m
I':", in tl,,, lirst tl'll u,inute.l 'Illd i~ 1.,Sl! til'''' O,:!", Il':r
h"ur tlll'r~",hcl,

Output Impedance: Two OUII!\lt tirt:'uit. ;,n- 1I1lJ\·i<k-d.
1J,:,I:meffi GOO ohm!" lIud uIIl>"I"lln'ti .;000 01"",.

Thl' II11"rnal illlll.·.I:mce "I the (lOO-ohm 01.111>111 i,
CUU:<I:t111 III ~.::.o ohlll~ u" ...·"" tlK' LOW 01.111,111 tcnlliu:l1
i. ('<"",l'("h 1 10 /.:ruulOd I,y n",:IIl,' of lhc ~1r.lllllru\·itlrd

un the ..,,, 1. Th.· "IIII'UI il1lIj{"(I:llIf'C i. thcll h:,ln-d :Iud
lhe (01111"11 i Ullh••l:on\'(."<j lu Jlrv,ulld,

Thc ;)(JI)(k,h", '"11vut p<.lIlili'>II is inl.'nd.-d for .:iO(JO­
ohm It~.d~, 1l1l11l1\:""..-"t110 jtt'Olllld. :o.lthotl,e:h the elf...,li\'{·
illlt·rtI:o.1 impcd::"l"'c of the Ub<...jll!l.lo~ ,wer.'gc. alouut 100
ohm. in Ihill po~itioll.

Output Voltage: ,\I)llroxil,,;ttel,)' 20 "olu 01X'1l e.ircnit
nil .5OlJl)..olllll OUII'"I. :Il\U III ",h. UIK"Il ri.t'llh on liOO­
uh", OlllllUI. The Ullll,m ""IHl~e i. <:tIn.ta"t ..-itl"l1
±1.0 til> O\'cr II,c ellli~ frcqU\'IlC)- """,.:....
Output Power: .\ ,u:o.ximum I)<,,, ..r QUII)Ul of M) lrIilli_
"-"U$ I:"n II(' olot"'i,......1 inttl "n """""I:II,,....'fi .j(J()(l.....hm
1...,,,.1, .\ m"ximum "f lIJ lIulli .. ",u (""II he Olol:lill,.. l imo
" 1",I:OlI<'('(I-I',-,:ro"lU'\ (O(Jl)..oluII lu"d (:.'0 milliw"l1$ into
:0.11 unl .... I:".......'I1 :WU-"hlfl lu.'l<.l ,.
Waveform: 1I"('III(>IIi Iu·nl ill I..M lh:m I"~ (or "II
OU!lllIl \'"hlt'lf '\lId al 1111 f ,,('u.·i('l "ilhin il~ n",~.

OSCILLATORS

A-C Hum: ~! outpul, 2·1 lllilli\'oh~. lIu,;\:innun.
()()t)!! "UtI'UI, I~ millh·"II1. maximum.
Terminals: J:....k_lull I,illdlll': 110.1' wilh sl:.".brl!
h-illch 81",..i1l': :II,t! .ta"d:or1l (:\'11('''''\ lbuiu Tn'& iN
eo:\lI;i"llerlUill"I~:<I'"1'",,,-i,I,-(1 "II Ihc 1)::"11'1. The lIl'I",r"le
grumul h'rmin,,1 h:,. lllltml' \\'hidl e:'" 1M: ust:.:! IU jUUunu
the I.OW OUllJllt l('nllil"'l.
Mounting: Thc 1I11!lnllll,'1I1 i. normally !!IlIII,ri.'" for
rcb)·.rnck mO\lutill~. hut. Nm 10(, Nlsil)· :,d:,I,I....1 f"r I:.hle
lllUUlIlilll: h)' thl' :..kliti"" u( 1"-" ""I"ul fralll('~ :It the
ends uf Ihe I-'o'mrl l""-'\' Ilrit-c JiMI 1,..,1"""
Power Supply: 100 to l:!;::i (or :HQ to 2:>0) \'l.hs. 00 LV
()t.Ie)'delS-

Tutal vower c:onllliffilllloll i, ,1110\1\ 00 ,,·:o.1t '

Tubes: The fulln"illll: tul ...~ :'"" 11 .....1:OlIu:l«,:t1l l!-lII,plied
\\1111 Ihe iUilnllllcnt.

:!---6.':I,i-(;'1'
2---611-1.(;
l-fL\KG
I---6HI

Accessories Supplied: .\ lino:' Cf,,,"\'('tor eonl, l'<,,,,,i,,1
OIll.)Ut ,"OllllCctur, Tr"I. :ti1.)1 !'Iu:/.:. anti lIl,dtil)l}illt
~"Il('(;IUl".

Dimension': (1 ...·...;111) 19! It (Ilo:'iJ,:llI) il ... x (depth)
H l~ indw • f'H'r-;tU.

Net Weight:;W lJUull<IJI,

T."''--__~--------__--------,--~'~·.~'!."I~r~",~d--..-
1302-A I Oscillator ..... ,.,., ... , .•....•.. "I .'1:".\1.
ZFRI-412-P1 End Frames.. , , .. , ....•.•..•••••. " t::"OFIl,\:'lI>IG

I',n·.;:,;'(· :"U"l'1(;1., See :"Ofh I, II. ltl:lU 2';. P:te. \i.

OTHER WIDE-RANGE OSCILLATORS

"rir«:

$365.00
16.50 Pair

The TYI'E iOO-,,\ \ridc-I~:lnl!(' HI'al-FI't'­
qllCIl<'Y O"I'illalul', {k"cl'ibed 011 p:lge I W,
II:\-..; :t fl'lxpl(,IlI·.... I'~UlgC extendillg f!'Om .m
{',vl·le..: III 5 nll').(:l.('.n·Ic...;.

The Tnt: 120i-.\ l·llit. O...;{'ill:ltol', dc­
:;./'rilwll Otl P:l~C lOti, j" a :;.mall and ('OIl\,Cll­

il'lll itlJ;U'UltH:1l1 which U:;C:i a connmtional

11:t1'l1t·y {'ire'uit to 1'0\,('1' :l wid!' fl'cqllCllt'y
mllKt' with "l"'Cl"al phIK-illl·uil ... Tltt'c<l fixed
audiu f I·CqU('IWi('...; :In' :l milahlt· in :lddit iOIl
to :;even ('\1111 innou"ly t unnblc mng'f'." \\'11 i('11
('ulllpictely ('0'-('1' tIl(' I'ange fr'om 70 kilo­
cyc.lc.os to SO mcgal:'ydc~,
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OSCILLATORS

TYPE 857-A U-H-F OSCILLATOR
100 Me to 500 Me

USES: The TYl'~: 8;')7-.\ l'-ll-F O...;cill:1Iol' is
II power ~()llr('e for lllP:l:,UI'CnWllts :lnd tC~linv;

ill the fn'!IUCllc.," l':LlIge bet,\\"CI'll 100 .\{c and
soO .\ It.

DESCRIPTION: The o,:cilkltOI' ('Oll,;i:;;ts of 11
hulttrll....-I.vpC tUI\('d cirelli\' alld :, \\'. E.
:3Hi-.\ \":L('llum Tube', elwlo,,('d ill :1 ll1t"t:ll
hotl"in).!; t.h:1t proddcs :t !110dcr:ltc IlJllOlItll of
:<bieldillp;. Till' ;l-C pOlw'r-sllppl," unit j,.; in
:1 ::it']xl.I'atp ("Ihill('l.

()lltp~lt i" ohtGillCd at a. cOllxi:\l j:l{'k Oil the
side of the ('"bille'\. Output l'ollplinp; j" in­
d\lcti\"c ami {'all \w VIll'i('d ('ulltill\lOIlSIv from
n1:I;..:imullI to prlll,tic:lll.," ZPrO. .

'I'll(' main dial is c:I!ibralt·d directly in mcV;­
lwwlt's. The \"('['nicr dial cal'l'i(':, 100 uniform
di~'i;;ion:< ami con'l"':' the tllllillP; r:UlW' in
ahout. 10 n'vollliioll";, .\ll :Iuxili:lry ,.;tale
indieales r(·"o!tllions of tlH' ~lo\\'-m()tioll dilll.

Filalll('l1{ :"Llld pl:He ]>0\\'(:1' :uc supplied by

the TYl'1': S57- P 1 Pow('\' Supply. ,\ a-con·
dudor shiC'lded coni of G-fool !I'ngth, PCI'·
manenll,)" ('oJlllCcted tu til(' o,.;cilbtol', pill!!;";
into the power supply unit".

FEATURES: ... A 1ll0dN:ltc amount of POW/'l'
is deli\"Cl'/'d by th(' TYl'E 8:j7-.\ L'-ll-F O::cil­
htiol' 0\"('1":1 \~'id/' fl'l'qUClwy range.
... f-iingl/'-dial freqtwJ1('y 1:0111 wI. with :1 "low·
mot ion dl'h'c, make>' it po,.;,.;ihlc to \':lry tbe
o>,('il1atOl' frequ('llcy in small ilH'l'cnwllb,

... Output flU('lu:tliolls fl'om l'rratic t'kc{l'ical
t:ontaci. are "liminatcd Iw the llt'l' uf the
buttl'r/I,\' dl"/'llil as a fn'(IUClll'y-d/.'wl'millill~
ekmcn\.., sin('{' 110 c](>ctl"icnl (;Ollli/,(,tiull,,; to
the mtol' at'(' nced/'d.
... Backla",h is exlt'l'llwh' 1m\". ami the ill";l1­

lalcd 1'0101' shafl is lllUlinTC'd ill b:lll hearings,
... The entire as",('mbly i::i sm:lll, eumpact"
and light, in \\"/,jgbt.

SPECIFICATIONS
Frequency Range: 100 :'Ilr. to 500 Mr.
Frequency Calibration: TIl(' frMlH'!lcy dial r~:H.ls

dirotlb· ill m('l(:U:.\·c1{·~ with an arcuracy of ±I(",. He-

J,!ncC!Ilc,,1 of the Y:","um lube ""'.'. railS{'" shift ill the
<'::llilm,tiQIl ..\ Irjrll1l1~r (mp"eitor i~ provided to r."ml~n·

S:Hl' for "'lriations ill luhe tUI.:wit:lIlrc.
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Output Power: The o....,ilI"tor wi1J Ik'li\"(~r " maximum
"r 1l1'11....,~i,,"'t ...h 0.;; ,,'att "I Ih., lu~IIe~1 frt'Il11l"IH'"}". ,\1
10wI;I' fn><llit'"t:ie~, thl' OIlIIlUl i",'N'''S('~,

Output Coupling: B~ m'''ti'"l 11u- ""tllUt j"...k, too
"rient"tiull uf ,he "1lI:a1l "'111'111 ffllll,line 10<111 """ be
,:on...l rno'" Z('ru '" "",,,i,,,wn (,•.nllJliult. lIy "",,...,,,·i,,l': lhe
j"..1. in fir '"11, ,h" ~1".. i"lI: I".. '" ....·" ,h.· ......-ilh,' .. r I"'oed
C'irt'UII !I"d ,I... In"ll r,m I.., :hlju~led iu ",lthli"". The
""Illl,t ,,,",,ilL,,1 i~" '''''':l:i"Il>ll1~.

Output Impedance: Th(' IIUIIIUI ",y~"lt'm, wi'li It.lI
,ulj"~,,,I,I,· ''''IIJ1li,,~. i~ ",bplt'll r",. II"" "I,h e"""inl
1i11(,~. )laxiinulli 1""""1' "an 1""llI'Ii'N'(',I,,, IO'"j lrupt·o.l­
'UIl"" in ,hI' r:ulll:l' 1I....1'1lI,,1l~- t·uc\'>ulI('n·d in t't"'''i"l
t~"..,,,,,,,

Power Su pply: Fil"""·"l '"1111,1",,, ll"w"r I~ rurni"h,'I.IIW
11,," T"l'f: 1'1:,;-1'1 I'",,,·,. -"'Ul'l.ly, "h,,'I! i... ",,,uuINI in"
lk'l",mlt' ('"hiut'! wilh L"OII1I""li"l( ""rd :I"d 11!111(. The
1,1",,· '·ul1,,).:(' ~uPl'li,'d I>~- thi~ \lIoll I'" tix('1! lit Ih" ",,,xi­
"HI III ,'" 111(' f')I' ~"k 'lIIel'''li'!ll "r tl", tu he. [l t>1"-'r"tl'~ fl'I'"
" !iJ,',- ,,, !:l:,-\."Jr ("I' :!Jll- '" :!.;U-,-"Il) a-(' Ii".., lU l{j (j()

l',,',.[l'~. Th,' I"'WH iuput i~ al~>Ul (j1J '''''I~,

ascii 100tion Indicator: .\Il dct,t ... ,n-T<l.'· I"I". ill prodded
ill Ih~· TYI'I: :--.;i-I'I I'II\\t'r :'iupvly 1" illdie~'t ... I(ritl cur­
n'U1 IIml Ihu~ rur"i~h ,m i"dir"tiUlI "f "~,'ill,,ti',".

Tubes: :llli_.\ ("~l'illat",.):IiE.-,•.-,Y:I-(;T (I... "'·... r ~\Ippl)"),

\11 :,rc ~\lI'llli...d.

Accessories Supplied: .\ linl' "'lUIK""'11' N,,.d f,,1' ""we"
~uI'Itl.' :OI,d " Tv!'!: ;;1-)1 ('"hit· J"d.. rul' Iht, (",-",rial
0l1tl'\l1 "r tit" """ilI:OI"1' "n: .It'IJI'IIi'd,

Mounting: 11,,1" ....t"ill"''',. lin.I,hl' I""'"'' ~uI",I)" unit
nt<' ",,,un't'l.l III I"NaI t'"..Ljllcl~.

Dimensions: O>li"iI1"tul'. fo:. :< ';" I, _~ ';", I i"..llC~. "'·...r-:lll;
110"(''' "ulll'l~·, ,-":! " (j,l~ ;( (j:. inche... "'·l"I'-:dl.

Net Weight: Oilrill,nul'. G'l Pl-<und"; 1>1'''''1' .i!UI,IJ\,.. UH
!)('Ul"b,

Yi('" ..r ,1", "uoe<l ,'i,.n'" .If 'h.· T"" '-,j';"••\ o... il!a
tor.•I!,," i,,1I. :01 IIot' "<111"11 ""uI.lln\l: "1"1' ,,,,,I.IUlput

jnrl.: in «1'1 xin""cl~· their "<>,n,,,1 l"OI;lli"n.

857-A I U-H-F Oscillator{with Power Supply)
l'yn:XT ....(lTlC~:, See Xote 10, ,"'• ., \"1.

OUTPUT

OF1'EX

/'ri,...

$285.00
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TYPE 869-A PULSE GENERATOR
USES: The pube gpllCI'~Hor i:.- illtcnded fur ll,;C
in It',,,j,.; on ('irt'uit" dc~i!-\:Ilcd to paN' :olLar! clec­
lric:d pul,.:c". It ~(·llcraie,.:plll"cs or dlher posi­
tive nt' llcp::ttin' pol:nit..... who"'C width C:1I1 be
:owl to III I." \":II11e betwC'en 0.:-1 and 70 micl'o­
sl'cond1'i alHl whu:,c repcjilioll mtc tan be con­
trolled he!\\"cPtl 20 !tnd 1000 c,wle,; 1X'I' ,..('Colld
1'l'!)1ll :111 t'~trrll:d 11-{' :-<OU1'l'C. Cumpl!'t!' "hicld­
ing of tile ctl!il'c instrument, make:, it. useful
ful' plll",ill~ "t:lIHlanl-:-;i!4lml p;Cllcrato\",.; l1no
similar aPll:Il':l111", \\"her(' extremely low volt­
age lc\"(~J:.; at'C' CllC()UHLCred.

DESCRIPTION: The microsecond pulses arc
g-cncl':.llcd in :111 output amplilicl' stH~e by
driving the ('onlro[ grid betwccn the limits
of pl:1Il··t-IIIT('1l1 ell Ioff Illlt! pbte-eurrent
salur:nion, Jo:ith('l' po~iti\'e or n~ati\-eoutput
pulses am pro\'jdcd by swiichilll!; th(' IO~ld

1'C,;istallcl' into the c':lthodc or plate circuit.
The ~llnplilutlc uf the pube is contilluuusly
adjllst:lhlc hy mel'IIS of :\ screen \'o\lagc
control. .\ Ilcl!;ati\'t' hi:t~ ,-olt:,g;e appli~1 to
the ~rid of this tube maillt:LiIl,; the tube in
:l cui off ('onditioll between plll:;c::. During
the plIl:-:<, pc'riod a high po:.iti\'c bias i,; :lppliecl
to the Krill,

The po~ith'c pulse, Il:;e(! to control the
output :Implilicr, is deri\'t-'d fWIll :l circuit

cmployin:.; t.wo ~p:;-triodc:;, The Ollt put :unpli­
fic!' grid is coupled to th{' cellter point. of
these scricss-colllIN'tcd p;:I,;-lriodl~'; which are,
in turn, placed aero:;,;:1 (':lp:IC'ilor. .\ positi\'c
tl-I) potential is dl'w!nped :IC!'()~ the capacitor
terminal,;; by chargillg it from the pO\n~r

supply thl'Ough II Sllilahlf' srries rcsistalll'e.
\nlCn the first g:Ii>J-lriodc becomes conduct­

inp;, the posiU\'(~ capacitor vollage appears
across both thc output amplifier grid and the
oth!'!" gas-triodeo ('Olldutlioll in the second
gas-triod<' I'CIllU\'C:> the PO!;ilivc voltap;c from
the :lInplj{jer grid. ~imlllt:lll('Ou~l:v, lhe twu
gas~triod('s nO\\O prescnt :I!ow-impc<!:lllce path
aet'OSS the cllpat'i!or ami di::,cbarge it. \\"hen
the capacitor termillal \'olta~c falls belo\\' :t
critiC:11 ":lluc, both ga:HriodC's ddutliz{' :Iud
l'CSurne l.hcir nurmal Il00l-CUllductiltg :;late.
The cap:1cilOl' tlWtl l'('('hargl':'i through the
series rcsi:.tor and the cil'euiL is read\' for :l.

soc'ond I>ul&: UI>CI~ltitJlI, ~

FEATURES: .. ,\ cUillillllOliS r:lIl~C of adjust­
ment on pulse width is nhtaillcd by IIsing
variable cirtllit clC'nwl\ts ill the :"imp!e It-C
circuit th:lt. controls til{' timc dl'la\' Ix,twccn
the condUClion period,; of the two i,.s-triodcs.
.. An output volt.age is prodded for cOlttrol­
ling :1. high-speed sweep circuit.
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.. A limited ph:.\sc adjustmcnt is provided
betwccn the outpul :llld till' intcrlll\\ syn­
chronizing :\nlplificr. This I>cnnits adju:slmcnL
or the timill~ or the pulse \\'ith rcspt'tt to
thc higll-SI)Ccd sweep cil1;uit of an external
o5c:illo:;copc.
II' TIIC liming or the pulse and the sweep

circuit f:an iJC m:linhlillcd within a rraction
of :l mic'roscconcl. cvcn at the lowcst l'epeti­
tion nlte:" by mC:lllS or the syllc-hronizinp;
circuit, which has:l hip;h de~l"Cc ur conll'U!.
This (~ull(lition is llCt'C!;"'>:.lr.\· if micro:'C(,(lIld
plll:<cs are to be visiblc clc:1I'ly 011 c:tthotlc-my
scrceliS.

SPECIFICATIONS

Repetition Rate: 20 to 'woo C)'c\l'S, Pul""K louJ,(er thlm
1ll ",irMM"'()ntt~ :ore lirnilC'd 10 :I lIlulli"m'u rr'~IU"II!")' ul
IIJOO (')"dl"~.

Input Voltage: ""lw('ClI:' amI 10 "olt~ ure rNluir",1 for
""ruml t('lIlrol. Fllr iUlprv\'C'(1 ,;w1lililY al lh~ I",w"~l fre­
Ijlh·'l!'ii'K. fhi~ III:W h~ illl"rC',,~d tn" nw.~i"l\lmof:JO '·I,ltK.
Input Voltage Waveform: Thi~ i~ Ulll (·rili,'"I, and nu',"
""r.,· (mill a ~in~ w,,\,(: tn :l Iri:lllJ:(ul:Lr ",:i"/:,. C:\1'l:l 11\""~

he takt'll. hO\\'C',·c;r. {O kCC'J' lh;~ .:;ill:",.1 rcu$O,mhl)' free
fn)lll l"",',>r ~\lIlPl.\· hum ,""haltc.
Synchron I%i ng Ou tput; A c\iIJI><,d liiu,' "'IWl' of llJlprrlX­
im"1l"ly -14;0 :lnd +;;0 lleak ,'ntu "llpe:>n "el'<:»!~ the
SYlll'lrn>1lili"lI: <lutplll tcr",il",lli. Thili lIl:>}' be lUlI;,d 10
c"lItrn! the hiJ,(h-slK'«! 8\\'&'1> cirruil of !til ""lI'ill"l(r:llIh
tlllIl II". hl."el1 prn\'illcd wilh suiw!>le tri~<,rilllt ;\rnpHlil'rll.
Pulse Amplitude Control:.\ 1),. l1cll'onlnoll><'rmit~ the
lIlliIII' 1I111l'1illldc I" 1lC' :"JjUSt<'r1 f ,m :te!", 10 llInximullI.
"'hh It 1I<'1I:1i\l:ilolc ~lTe"l upon Ihe lJ'llse wll\·{,lurm.
Pulse Waveform; TIM.' Illll$<' is c-'uli:lll)- 1I11t-IOllll}('(1,
IIntl hM 1m elT""1 i,'~ ri~ tim" nr 0.1 mirnUCt:UlId (or IlllllKl
"'idlh~ Il''''' lhHII 1U "li"rn.."<:'~)l1,I". F<lr 1"1I1:<:r 1)111",·". the
ri1(' Ihlle is II'" Ih,OIl lOr; of 1111' l'ul.'Ie width.
Output Selector: .\ "ll,,~llIwitch lll'rlllil!l :tIll' OIlC' "f (our
iUlI",d"II<-cll ttl he i"Jlerle,1 ill Ih.. OUIIlUI :unillifil'r. :lIld
:11"'1 Il""'i([<,,, eitl..;or l)ollili,'c or nest:1I h-l' lJlll$C~,

Pulse Widths: ThC' UlltjlUl pllli!C ill .....'ntilOllo"lil)· lIdjulIt·
uhl,' n\"l'r Ihr<"!' r<1l1\:e8. Thelle :Ire O.:i~_O, :1-10. ""II W""O
lllicl'<J:k"'Olllls. rC~j}eloli\'dy. The e:tlil,r:ltifJll uf theS{' t'Ul1_

trol~ ill nl'l,roxiltl:>,C'I," cotJ'l:-{'t Q\"(~r thC' I'"tirc frequC'-ncy
mustl'·
Output Amplitude; 1'iI'C' 11I!'lc 1>I'low.

Phasing Controls: I'nuC'1 h"lln:,l~ ;Ir,' Ilrn\'idl'd to
permil n<lj"5t1l1l1\· Ilims-illl: of the uullnll I'ul"" 'w\,r n
lil"it('([ rllUIt\', wilh rC"II\"'l ttl tire ,·"Itaste tlhlailll'd :It
lI,c ~)·ndll"<Jni~illj.( (lut1'1I1 terrni""I".
Power Su pply: I \.'. (or 2:W) ,-"Iu..jQ-GO ,'yC'les. A ":Irin­
t(,tII "r ;:1;10'"0 in the sllpply n)I,,,stc will ""Ul!l' II ",innr
\'nrilllinu ill tlli' tllll[lUI j)1I1i!<' :l1"pliIIUIC'. ant! "iIll.'l'''i'r.
flll)' tNlll 1\, ..hallstt' th\' lJUI.{· wi,lth. For 1I11lirnllll1 Iwr­
fnrlnmu..... oller:"i"" :11 lI,e 11.'>- or 2:J()-\'oll ,·"hll' i8
rCI'Olllllll'mlc,1. I'"w\'r iUIIUI ill no ...,ltl~.
Accenories Required: To tid,'", the gCllcrfltnr "n R-O
It<tlltce i8 1\I'('(ll'd. TIrC' GC'n~..,,1 H:ulio Tn'l: I.H:i_<": lk'nt­
Fre'/lIc"r)' Ol!('ilblor is re'-O'U1nC'llded.
Accessorie15 Supplied:.\ ,;c\'~ll-f'-"-'I liu£' Nmncrtor cord
:Iud (>111' Tn'l; ,jl-H:! l'''trh ('onl :In'lllll,plicd.
Tubes Supplied with Instrument:

~-mlll :!~"'l

I 6.\(', t-t~:-:l'i

I--{;X.:> 1-t;ZY,',·l:
1---()11:lj\'RI50 I IK':'lf\-HtO.i
1--l;SXj·G'I' I--{;LG

Mounting: .\Icl:ll ,·"hinN.
Dimenslon15: (l.t"nstlh) W x (Iu·jghl) !)3f x (III-'I)th) I:H'
;1U'h"".o,·(·r."II.
Net Weight: :!!) IlQU111il1.

OPEN CIRCUITPEAK OUTPUT VOLTS -
1'''/11.6 ",,~ilil'lJ Sr,,,,lit<:

J'(J/«rily (lpaul;'t(J
Oul}",t

20 Kf! 1000!! ,100 !l 100 !I IiJO !! r>oo !! lOoo!! 2U K!! "·rr'lmmc/J·
....,·11;"11

HilliltC 0\ "" SO 7. 20 " "' l.:>tl :J1I1I .jt)O .......
H:meC' H II~ !~ '" :!O

"
I~ 171/ :l'~l .'lIlO .......

It,,n\:<: C 100 ,0 ,,, 10 " !l0 ''''' :1lI11 ~HI .......

·1...... "lh~.opo:='''.'''M frt<\Utlle,e.. ,1,1' ,"ulull'~' ",ill m, w,t hill ""I"<IJ,,"aldl :MY,. of l"~ ,"I\jUtj II""" :100"". I" t:t""""J, tho ..pell ""eul~
OIJlPlll '....1"..:. willltl1ll tI, d....rt1llie a. lhe plIh,,, ..."hh :u,,1 olJ<l",,<i". fr"'"J,,"e~' Ill"""".".

J'ri(.G

869-A I Pulse Generator .....•.. , ...•..•.... 1 Ol.ln: $330.00
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TYPE 723 VACUUM-TUBE FORK

USES: The Tn'~; i2;~ \"acllum-Tuhc Fork i:;
a tnmp:l('l, ...(:11)1(', li"efl-fl,{,(\U<.'llty o,,("illalor.
11 is p:lrlic'ul:lrl,v ll,;dlll :I.S :1 modul:lting
;;0111"('" fur sl:\lld:ml-,.:ip;lllli p;('l\cmtors :lnd
b\~a('llll ll~lU"llIil tl'r...::, :I:' a puwl'r :.Olll'('(' fut'
illllX'dall(,(' llridj!;('''; Hill! for tl':lrISll1i~.;iOlL

mC:l"urCIllC11Is 011 line:; :lIld c:lble:;, llnd :lS a
lc:;t-WllC gcncmt.or for ('ommunie:ltiOll 8)'15-

t.cms. It:, w:I\'cfonn is sllftkicntly pure to
pcnuiL its lise :IS:I tcsI-sigllal source for mllllY
t.ypes of dislortivll mcaSlll"CI1lClltS. I t is an
excellent source of liming 1>1I1s<':-; for osdllo­
gm m:s. The I IO-c~'c1c mudd is a source
pite-he'd at Inlcrn:ltion:ll ll

.\."

DESCRIPTION: This instrument, is an c1('elro­
lll("('llallical (".;dllalor whw\(' frequellt.\" is de­
tC'I'millcd by ,\ v:t('ll11m-lllhl' dri\,(,ll Illning
f(uk Tile dridllg :lIld pickll]l toil1'\ al'C sO
:ll'nmgcd :IS to 10,1<1 the tines Ilf the fork
cqually and to nITC<'t, onl,\' slightly il:-i free
\'ibmlioll.

:-lplU'(' j:; ]'ll'Oddcd in thc C'lIhinct for mOllnt­
ing h:ltt(,I'iC'~ OJ' :w :t-e Jl\J\\'('r-:-illpply unit.
(S('(~ pl'icc 1i~t 011 ncxt p:lge.)

FEATURES: I> Excellent :W(,1l1':lCY and :4ahil­
ity of t'reqllclwy :ll'e the OUI.st:ll;dill~ fc.\Lures
uf Ihi .... lI:-i('ilIa 101'.

I> Low harmollk Cllllh'l1t i.. obl:lincd Iw the
u"e of :1 filtC'L :lnd 1111 IJUlptll, tI'l1l1 .... f('rmel'
I;; Il!«'() 10 pro\"id,· th1'('t, Ulltput impcdalwC:5.
I> .\·C op('nltioll :lllt! CIIII:>1:11\1 output make
lhi,.; fork CSIX!ci,t1ly \':lllllthlc where lung
periods of OI){'I~l I ion ,ne lIC('C:';S:lry.

SPECIFICATIONS

Freq uencies: Tll~l' rfl"lllcllt'ic~ :trl' Hv:tilahlc, 11I1}, 110.
'lIlll 101111 ,,~t'I ....~.
Frequency Stability: Till' lo'1I1JIN"lun' rtlefliriCIl1 of
hWI'U'Il"~' i~ Ill'pruXilll"h'I.\· -O.UO'... c... I'..r dl'iI;,",,1' F"hren~
lll'ilo 'I'll!' (J"("llll·II!·.\· i~ ",,,,ir..l)' iudl'l""",j,'nl uf l,md
illlpl·,IJlllI'e. \\,1",,, l1w 't· ... I..>"·"r ~tllllJI)' i~ tt<'ll.'d :\<> ;nilial
d"wn"'lnl drifl "r ff<"111(o1"'~' '"'(,Ilr~ :t~ thr t .. rnlOCf:IlUre
flf tI,,· furk Ii "fT.... ·IC'd h.1' 11('1'1 l!I'IWr'UI·d in 1hc pll,,"C'r­
fllllPl,,' tltlit. '1'1,,· 1"''11 f11"IUl'I"'.'· drift i.• of the urder (If
O.1.;~; t" u.:!' •. :-.r"jI,l "f Ihi~ drifl. I",,,,~\"c'" "l'('ur~ in the
r;f~l :W Il1lnllTl'jI, ..r "lIl'rali"".

The ,"olt"l!'" "O",fIidl'lll of frl'Illletl{·.,· i~ Ill·".lh!ihl,' O'""r
th,· ,""'IH:d f'It'Il(' "f It''t!,'rs "f ,,_I' ~llPl,ly ,·..II~g(·$.
Accuracy: Th(' $Iahili~,'d frl'!J1l1'1l"'~" i" "dju.'!lcd If)
,,-ilhill ±l).lJ<':,', ,.f IU 51'f'('ifiC'i! "nhH', '" a rroom ,unhiellt
of iT FahM'ul1l'i1.
Output: TIl\' "U1llilt I" It lI1'l\I'l!c\II'md ii ilJIIJr"xilllatcl)'
5U lIIilli,,:1I1 ....
Internal OutPllt Impedance: OUllJUl il1l/X"d:mccs of
UO• .:.00, "nd;)(Jl)(} \!htn~:lre llm"lded"

Waveform and Hum Level: Th", t"tlllllllflll'mie I·on·
1('111 i~ I('u 11l:!11 U.:,..-;.. TIll' hllttl l!l I,,'dildhll'.

Terminals: Ilill\littlt 1"n4t~ r..r • Itt' "Iltlml drl'lli, :oro
ltllllltllcd <,n \I,t Ilntl(·I. Iln\ I('r.\ l""l"ilt"l~ "rl' hr<>ul:ht tlUl

In Hunk"ll ~"I'I'\\' h""ld~ OIL Ihl' Il"tl<,l 1(, I"'rlilil mf':tSllr,'.

ltWnl Ilf the h"T1l'ry \'"h"t:...~.

Power Supply: 1'h.. itl~trlltl",nl i~ ","I,il"hl(o r"r .. ilh",r
h'LlH'r.," nIJ('rll,i<ln ur fnr "lw"lItio" Fmlll lO.:;" \<l 1:15·,",,11
'1(1- 10 UU·I·,'·l'l l· Ii".... For 11'«1('1'.\' "p"rali"I' '>Ile I\(lr~t'~~

-lFH (ll.:·\'olt) ,mol T\\") Ill>rl:c'~ll Z:lll:-:X(4.·,",·"lt) "r('
r("jllin'll. TIll' htllll'1'iv'" tltlll "-C' I",wn ~t1111,1.,· ar(' 1111 ..r­
(·il"ul:,-"bl .... '1'1\1' I"'" "r ~UPIII~·. Tyl'~: i~:\.I'I. i~ 1I,"";),,I,le
;!l']I"mli'b·. (.~'(' wi/'!, lis!.) '1'10" ();o.1·0FF s"i"'10 i$
IlrnLllJ.w'l tn ""11I)"f,1111(' 1I·,·IiUI· ,'r lhi> h"ll('O' 1·llrl'Cn~.

Vacuum Tubes:
Fur halter)' ~Ul11,1.\·: I 1,\,j·(iT c:
FQrn-e!ulJJlI~'; 1-1.\';..(iT (:

1-0<-':\ V llWf,
The tl('('CSll:lr)' l\l1Je!! :Lf'" ~ltIJI,lh'lI.

!';'-h('m"li.. wiriuiI; t1i,,:rfllll' of

Ty....: 7~:' \',u·ul1t1I·Tuhl.' !"It"k.
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Accessories $uppHed: A !I\)'·C,,·fOOl lj"c conncct<lr cord
ill $Ul1lllicu wi1 h tlu" '"H~ ol,..,r~t"d mudel,

Mounting: The (l~d]l:tt..r fl5Scmhly i~ mounted on a
I,hcnulie ll"ud :Iud is cnclo:>o:ld in :1 ",nl"lll cal,i"el.

OSCILLATORS

Dimensions: (1.('1ll:1h) IQ 5i x (width) GJ:!" x (hci~lIl)

P:( I"ches. ovcr."l!.
Net Weight: II''; p01lnd". i""lmliu!: h:llrcr!l'8: 'I'l,'
11O\lllIls. wilh a-e 1I11Ilpl)': a-e IlOwcr lIupply "lone. IV,
l)/lUlld~,

Tuw PrUI"NI"1I P"Wl'r S"I'INy· rOlf.' II'(IN] I'ri«

723-A 1000 cycles Batteries !":\ ,\ K~: $115.00
723·C 1000 cycles 105 to 125 volts, tiOLIl) 140.00

40 to 60 cycles
723-E 440 cycles Batteries SOIH;l! 125.00
723-F 440 cycles 105 to 125 volts, STUIlY 150.00

40 to 60 cycles
723-B 400 cycles Batteries S'I'OBY 115,00
723-0 400 cycles 105 to 125 volts, iWI."" 140,00

40 to 60 cycles
723-P1 A·C Operated Power Supply Only S:O" EYI'AC" 40.00
723-P2 Set of Replacement Batteries , . ' , . . . . :'::\.\" ~:nl.\'I"l' 5.39

"l"chllll...1in prieto

TYPE 813-A AUDIO OSCILLATOR

USES: The Tnl': 813-A Audio O::;cilh'tt.or is
intelldcd for the :;;IIllC gellcl'lll :lPJllic:llion~ as
t.he TYl'I': 72:3 \"acllUIll-Tllbe Fork, but. wherc
the rcqllircmcnls of w;lvdonn, st:lbility, alld
out.put. :lrc not ,,0 sevcrc,

DESCRIPTION: Thiii instrumcnt is a h;ltteI'Y­
openl.tcd c1ectrtl-mcch:lllical oscillator ill
which Lhc frcquclwy is determined by a
t.uning fork. Two microphonc buttou>;, one
fOI' t.hc dl'idng circuit. and onc rot' t.he out.put
circuit., :\1'0 mounted at. the sidc of t.he fork
ill such :\ ll1a11llCI' as to load the tincs cqually
and to alrcct. 0111)' ;o;lightly thc frce \'il)ration
of t.he fork.

Thc foi'k itself is mountcd rigidly ;\t. t.he
heel hellcat,h a me];l1 b:1W pancl. which c;IlTies
the driving elenrumaglJl'L, This hasc panel is
susl>Cllded from t he phenolic p;llIcl wi! h foul'
rcsiliellL IllOllIILiI1gS.

:\ filtcr and output. t.I':l.llsformcl' arc placed
inside thc C:lbinct. llnderncath the fork. A
bat.t.ery compartment i;,; also pro\'ided f11­
though c",tcl'II:\1 b:lttCriCS may be u:-;ccl, if
dc;,;il'cd.

&helllfl1ic ",ifinl( di"wam of 1"'1'.; ::>13-.\ Audio O~eilbtor

FEATURES: Good w:\\'cfornl and frequcncy
st.:lbility al"C ;llllong the fcat"ll'es uf this con­
\'cnieul. tunillg·fork oscillator. The mcchan­
iClll construction is rugged llnd the fork is
protccted from dirt. and c:\t('nlnl injury,

SPECIFICATIONS

Frequency: WOO c~·de~.

Freq lIcncy Stabil ity: The tcmperaturc <'ocflidclll of frc_
qllel,,"~' is -0.00;';"'" !Jcr d("g~(' F"hrClIh.. it. Tht' "ultagC
oocllirirnl i~ 10>1$ th,,,, O,OI"~ pC'r "nit. Thc fr;''1Uell('Y i~

cutif(~I~' ind"lwud,,"l of load i"'I'I'd:lI'cc,

Accuracy: The frc'(lucncy is :Hljuslerl within U.5"~ of iu
Rlk'eilicd ,·"lll", The aem,,1 fr("<llll'IH'Y ill IUt'a~IlIl"l. at n
6t.atcd rell1p,crat\lre I)/:tw,>{>u 70 illul:-(J '\('i{r"{>6 F"hll'u'
hd!. II"d re,'urded 011 thl' to,,:\(' of the c"hillct to :Ill
""e\lnlO'~ of 11,1 "0'
Output: Th~ nUlllU1 to" malchec! hmd im])f'll"ncc i~ 20
lO:W lIlilli""nu wi til (J-n,11 ,lri,'1' alltl 10 tn 15 mil!i""m'$
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OSCILLATORS

with '1'4-V!)!l drive. Wht'lJ lhl' o~cmlltor ;6 01X'rlllcd
POllt;U1I'IlI.·'.'· fr,t IICI't'ral lHll1r~. lh.. <.lUIl'lll ztHlY drop
ht'lm\" Ih('jt(' '·llhll·~.

Internal Output Impedance: OU11111r illll.cd:l ....·N of
50. ,'>lJII. :llltl;>ooo "hIll6:1re .,ro\'i,tpd.

Waveform: TIt{- 1"'111 h"r",'""r !'f'nlPnt ill 'lllilroxi",ntcly
O.i:.'-; with I ';..v,,11 Ilri\'l- :Uld :ll'llrl",:imll!pi}- Iq, with
(;...".,1, (lrin-,

Power Supply: FQrilllt'rmitlclil opN'lIi"n with:l mllller­
:Ole I><"IWCt 1!II11'1l1. Ull iUlt'rIlnl Il~_""h h't!l('ry cnll be

\lllNI. I~'lr greater flU1Plll or CUlitillllOllll npcrnti'm,
t'll c:'Urrn,,1 ballOt.I' nf -1 11 (tl (i "OhM "hOllld IK" u.oed.
BlIrrl'rk~ lire' 'HIt ~1I1'I>Ht't1.

Terminals: BindillJ.: 1105t" fQr""!f'rn"J lotHh.'r;..". U Il>!NI.
:,n\l f"T tht UUlIJIlI eitrllit :'I"f" Ilr<>\'idNI flU t!l{' 1'''lIt·L
Mounting: Th" r"rk ill.u~,,(·mkd from' II IIleu,1 I.l:ot~ 'UI
rI 1'1K"llulio: 1';llIelll,,,1 ia en~I,,~ol i"" ,,',,1m It n,hi"•••.
Dimensions: (I."lI~lli)!)x (widlh) ax (hl:'hthl) Ii itwh~li.
'J\"(or·"Il.
Net Weight: S!~ 1lOl'''da,

I'ri~

813-A 1000 cycles AX(a:l. $70.00

TYPE 572-8 MICROPHONE HUMMER

SPECIFICATIONS
Frequency: lOW ")'c'll'S ±IO/';'.

Output Power: '\Pl' ....'xiuliLlc>ly 15 1I1Illi"':Hlg ... i,l,
'1 ' 2.\",11 dn,'l',
Internal Output Impedance: 1''''11 ilJlll('d'Ul('1'8 111'0
1I\'"ilahl~, III nr ;100 niliOll',

Waveform: In lhi" trIll' uf us,'iIl"lnr, I!i>ll.,rli"ll "Ilril,'$
con~iolf'mhly WiLl, ltlcchauicnl r\{lj\l~tull'I'l, (!ri,.ilil; \'ult·

:'IIicrophollC
COll\'cnicnl,

USES: Tho hlllllnWr is illl('n([('d fOt" Il:'C as :l

luw-power a-C soul'ce 1'1)1' bl'id~e Illld othOl'
measurcnwllts whet'e extremo pllrily of \\TI\'O­

form :me! frcquell<',Y st:lbili,y arC' lIul essontial.
This type of o:,dll:ltor is \IS('d in the TnE
<i50-.\ hnped:lllcc Bridge It!:! the IOOO-cycle
inlCI'll:l1 gClIt'ratUt",

DESCRIPTION: ,\ t.uncd "ccd dcicl'tnillCS the
rl'cqllcllCY of this clcct!'o-ll1cch:llli(:al oscil­
lalor, A microphune butlol1 iii llH)ullL<,d neilr
the rCt'd to pick up energy for continuing
the oscilla liOns,

FEATURES: 'I'll(' TnI': 572-13
Ilummcr is extl'cmely comp:H;I,
simple w woe, and incxpcnsh'c,

n!!l', ,uul ol,hcr OllCntliul: ll:lt:ltnC"1<:"rs. ('nnIlt'l'lIlNlll}'. no
dl,finil~ !;1'1..'('ili~!ui"ll~ I':,u l~ ~in~",

Power Supply: 1'10., IUlItl!lwr i~ dl'~il(lll..II" "Il('mlf' frum
" " r ,·"lt h;cl1('r~-..\ 0"',,11 dnn' "nil IH' ".....1if It,ore
l",",'r i~ r1I':!in...1.
Terminals: :-:'lld..nlll: lu~~ nn' I'ro\"id,',l.
Mounting: ,.\ ('''dl."I\llUiulJIll """"llill~ I.",.... i>l Il~cd.

(:-i"" I'h"I"lo:r"l'h,)
Oimensions:jJ..'t1l:lh\:j', ~ ",i,hh):!',x tlwi!!lt'} l~
itWI,(,,,, ,>,'(or-flll,
Net Weight: 9 UlUlI'i'.. ,

572-8 I Microphone Hummer",······,,·,··1

('lIdr 11'",.,/

.\ I'll 11'l

J'rl~'

$12.50

LOW-FREQUENCY TUNING-FORK OSCILLATORS
:mitnble for IISC:l~ rl'('quellcy standIHd;;: :Ire dC';<cribcd all P:I~('S I!)! to In~,
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WAVEFORM

TYPE

736-A

WAVE

ANALYZER

USES: 'I'll(' wave :lllaly7.cl' is IlS()<! 10 me~lSUl'C

th\' :unpliLudc :tnd [I'equ('ltcy of Lhe compo­
tWills or:\ com pIe;.,: clc(:trical w:lvcfol'm. These
include not 0111.\" II\(' components of harmoni(­
di;<lorlioll, but u[:,o thOf;t: or intcnnodtdalion
dislOl'tioll, lIoi....c, ~Uld hum.

:-:ipceific u::cs of the TYI'~: 73G-A \Y:L\"e
_\Il:tI~·7.er indudC' the Illc:l.~U1·emcnl of di.~­

tOI'lioll ('OIllI>oII('llliO in :wdio-fl'CqUCIl('.Y Cquilr
m('lIl, hroadc:lsL rC(:('h'(,l~ :lJld transmitters,
l('lep!lollc systems, puhlic address equip­
I1Wlll, OSCillators, :lmJlIHjt'r~, and v:ltllum­
l.uhe ('ircuits in gCI\t'l":Il; h:ll'l1lonic studies all
electric power systems lind clct'll'il.:al Ill:l­

dlillt'l",\'; hnm mcn",urcmCIl! ill a-e operated
communication equipmt'rlt.; noise analysis;
lilld induction studies on U'lcphone lines_
.\s:\ shnrply luned voltmctcl', it. is i1\\'lllmlhle
in the mcasUJ'cmC'ul of the tl~lJl.t'mi~iOll

ch:lr:ll'icl'istics of rl('ctric wa \"e filtcrl'i.

DESCRIPTION: The TYI'~: 7:3G-.\. \r:l\"C .-\.n:l­
ly7.cl' is a hctC'l'Odyne type of vacuum-tube
,'oILmeit'r, The intcrrnctli:\tl'-fl'cqllency ampli-

firr includes a hi~hly selective filter using
thrce (P,wt't7. cryst:11", The \1i:/' of:\ het('\'odyne
nwlhud mnkc,; it po,..;..;ibln to v:lrY the
response frf'f!llency while lIsing a fixcd­
frequency filter.

The output of the loc:t1 o:,dllalor :Iml the
wholl' or t.hC' complex wi\\'I'furm to be CX:llll­
ilwt! :11'1' f('d to a b:l1:lIl<:('d modulator where
lIll'ir combination pmdll<:<:s both the sum
alld dilTercllce freqllcn<:ie~, 01' side bnnds, in
the output, The ori~illal or Lhe complex W:l\"e­
rOl'll1 is not pas,;cd by the moc111blor ill1cr­
rnetli:lf('-l'n'(llll>IICy OllLput tl':111sfonllcr. alIt!
tIl<' local o,;cill:HOI' c:\I'dcl' fl'cqm'lIey i,; :>lIp­
pl'cs.~cd in the output oec:Hl;;c of thc two·tube
bnbncell mOllul:ltor employed.

The 50-kilocycle compollclIl of the upper
:iide b:lltd, propol'tiomll to the vultage' of thnt
frequency present in the Ol'igin:ll \\':1\'e to
whi('h the main dial is srl, is selected :1IH.I
amplified by the illlenllcdi:lle stages. The
:1dju:il:lblc Wdn contl'Ol or the amplifier makes
iL ])o,;,.;ibl<: to mC:l,;\lI"C:l wide l'ange of volLages.
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FEATURES: ~ .\ "flat Lop" tlw':lctCl"btic :18
:;hnwl\ by l!l(' {'Ill'V!' :11 Ihe right i,:. Obl:lillCd
by Utiill~ Ih,' llm't'-crY.o:<tal filtt'r. This fe:ltllre
make:, IlIllitl~ e:\:,i('r :lIHI illcrC:l:'C:, the ::;Ia­
hilit.\· of the lII11illj!; atlju,.;lllWllL
~ .\ \'l'ry \d,\(o I~lll:'::l' of inpul \'olt:lg:<'S­
LUna.Onll 10 I. full :«'ale call be :l(TommO­
t1a!t'tl dit·('t·th·.
~ ~('lf-I·()1l1:1iil<.>tl (·:Llilira.lill~ :o;ystem,.; make it
po:,,,ihlt' to ~1:llld:If'(.Ii7.(' 111<.> \'Olt:lj!;l' :111(1 rre­
quelH:y c:dibralioll:< c:I:<ily :11 ;lIlY lime.
~ T!l<.> ill pm iml>CtI:II1('c i.. COll,,1:1111 :It 1
mC~tlhm. 1m! a huill-in l00.000-ohm POICll­
liumctcr i:< pl'O\'itl('t! :1;;; :IH :lIlerll:IIC inplll
",y:<tem wl1('I'(' :\II:«)luIC \'(l!t:1gC k'\'('ls need
1101 hc c!('tNmiu('tl.
~ EXIt'rJI:ll m:l~ll('tie fit,It!:... caui"(' no trouhle
bcc:lll:'<' the- halulH'ClI modulator is ({XI by
a pha,,;{' inn'rtc.. lube, r:llhcr th:ll1 by tl.

tr:llI~ronncr.

WAVEFORM

. .
i

. , j .
I ........ on-"",

I
,

, ,
;

i I (j lfil: II'
I 'III: , 'l1 '

,, ,.
II II. .' I•

!nIn' II' -
Tr:'Ul!luiMinn ..har:,('\,·ri~lifo nf lh.. l'r}~tal 1iI1...r in tlJ('

Tn'" ;:11...\ WaH' .\""I~·.,·r.

~ Ilumitlil:" I'!TN·I..: arc millilllizcd 1,y Ill'nllct­
il'ally :«':i1ing :111 critit':tl )}:u·{". illcludillg the
(·ry:<l:lls.

SPECIFICATIONS

Frequency Range: ~'O In 16.000 ,,~·d.....

Selectivity: \l'lm,xi"I:llph ~ ".,,·I...~ "Ibl I'll'" h.:.tld
"i,lIh. Till' ....~I .."'''''' i~ ,1,,"'" I:, 111I:ot .; "rrll'~.:Kl dll.:\t
lU ..}d,·~. ',U III> "I ;$U ,·.,,·It·~ fr"lII 11K' I"'''f,;. TIlt' "",lee:.
t;'·;t." ,~r"".tam "n'r tl,,· f!'NIIl"'''') mil!!:£,.

Voltage Range: :«\tl ,1lir......"I1~ ,., :1011 \'f.II" f"lIl1<"al...
TILt, I"w...s, di, i,inl! "It tlu' mrt"r N)rwsp"ltd~ I" 10 J.l\'.

Tlor ,,\'1'1'_,,11 r:'Ill.."C ,~ ,li\·itl"d iott" (""f "t:oj.,r r:",~"l':

:$t.II"· t .. :('.1 til" • :1 till' , .. :1 \'. :1(1 tll" '" 10 " .11.:1 ,. '" :«)n \'.
J,:,,,,1t ... f lh,''';' rnllj:(''' i, ,lil'i,I..1I iu,,, .........!l ,...,,1... r:'ll~"':

f"rl·x:""I,I(·. "", (1.:1' , .. :ItJU,' r"t1I..~ h..,~ th... f"l1h"·itl~

(llll'''''"h' fItlll:"~ (1.:( \', I \'.:1 ... 1(1 ,·.:lIJ .. , 1\10".3011 \'.
\ ,li""'·'·I1·,,,liotl: (k..i"d ~r"II' i~ "I.... 111"'>I·i<ll'<1.

Voltage Accuracy: Withitt ±.l(, ",,:til r"tll:"~' "'I>uri"u~

.."h"I:'·~ frum hil:l ... r .mj,'r ,,, ..dul:Hi,,,, I"",,,h,,",, itllto­

.hl"l·,1 I,.,' 11,... <I"I("'t"r "ro' ~"I'I't<'~"",1 I>~ "I 1('''''' .U ,Ih.
II UI" i" ~\II'I,n'~,(',1 hy III 1,-"", ;.; til •.

Input Impedance: (lw' ""'..:.,I"u wit... " 1l~..,1 fur dir('('l
'°.,11:''':'' 1,I<'tl,ur(>IIW1l1". \\ IIt'Il tlli<·.l "ith Ill" ittl>lll l)otl"U­
li"UIl'tl'r it i" 1I1.pr"~iu,,,tl'I.,· HWI,II'WI nlll"~.

TuW

Accuracy of Frequency Calibration: ±'zt'c + 1
<T··ll'l.

Vacuum Tubes Required:
:1 ----fiCO I ·r,('.;
:!-l;K,j..(:T G I tiX.:.-(:T G
:J-liJ7 I 01':,.(:'1' (;
1-l,U'l ~-Tvl't;:!1.\(;-!H~IIW<lll \.:I.l1ll>S

Tit,·"" 1Irl' ~llp"li,-,1 will. 110.· ;,,~lnmWUI.
Power Supply: \..(. lin,·, W:. I" I:!:.....h~. ~n ,,, 1'.0 "Y"ll'~'

.\ I'h"n~' in III<' ''',".,,1' Ir"n ... f.,rrt,,·r ,~,ulI("'li"t1 I><'r,,,il
,hl' U>'(· ,,( :!IO In :;>:>41 " ..1,,,. Itl I., liU ,·.',·I,oj;..\ " ..1'''1:'
~t"l,ilizinl: "ir"u;t is i"d,ul,',1. I'''''''r illl'111 i. ,,1.,uT u:
"'''Il>!'.

Accessories Supplied: ''':I'''fI' 11<-"" 1'''''1'' nrll' T"I'p,
:!'I-:\E "'IIi,'III,..:1 ('''IIII....'I''r. ,11,,1 :.lill<.' ""Il'U"'l!lr ,.on!.

Mounting: "'Itil'lll,·d "al; ,·"hi"Pl.

Dimensions: (Widlh) l!/I:i x (h.. i..:llI) ;?.jlj:<: (dl'Jllh)
I'P,! ill,·I"'5. "n~ ..·,1I1.

Net Weight:.-;(jl.llJoullds.

736-A Wave Analyzer .....•... , 1 $920.00

The '1\'1'.: 7IiO-.\ :--oulLci .\t1:dyzl'r :lntl rhl' Tyl'~: 7li2-B \'ihl':ltioll .\11:11:,,7.('1', :lll:d~'zj'l'S

havinl-\":I l'Otl,;t:llli PCITI'1I1age h:tllcl width, and dl'."'igned prim:nil:" for :sound :lnd db!':\­
lion :llL:dy.!'('.... an' de;;;nihl'll 011 p:lgC." 1:3 alLd 17.
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WAVEFORM

TYPE 1931-A AMPLITUDE-MODULATION MONITOR

USES: The lllolililatiull tnonilUl' I:' u;<:N! to
mC:"l:<llt"l' and to iudit'alr ('OlilillllOIl:<1v the
p<'l't'l'nl:tj.!;<' modulation of brolHll:l"i :lIal
ot htl" l':ldit.-t dt'phOlIC I r:l.ll:-;mill ('!"S. 'I II<' 'ryp~:
1!);H-.\ .\Iodlllalioll .\Ionitol' performs lilt'
follt)wing i'opC't'Hi(' fUIH'l iOll~:

I . .\11':H'lll'CIlWlll uf lx'recnl:lj.l;(' (If modub-
liOll 011 eith(']' po...:i 1i \'C 01' 1l1'J.!;:ll i \'C pea ks.

2. OVl'l'tllOfllllfltiotl illfli(':llion.
a. Pl'ogram 1('\'('1 fl)llilltorillj.l;.

'\. .\IColSon-IlI!'ll! of (';ll'l'i('l' ~hift when mod­
ulation j:-; applied.

5. :'\1t'll:'lIrcmcllt of 1I':lII:<mit!CI' :\\lliio-fl'c-
Cj\l{'III'Y rc:;pOIISC.

DESCRIPTION: Tnt: 11):ll-.\ )Iodul:ltiull
:'.Jonitlll' con:,ist:< of thrl'(' ('s:;('ntial C'\rllwllt,,:
(I) :1 lillC:ll' diode l'c<:tifit'r whkh p;in'" all

il1:<I:lnl:llll'UlIS output \'olln!!;!' lH'OpOrlion:11
10 1Ile' t:\I'rit'r ('m'e1opC', (2) a ~('mi-pC'llk yoli ~

mel(-r which giH'~:~ ('ontinu{lll:< indit'lUion or
till' peak llHX!lthtlOIl, and (;;) :ltriv:v:C'1" tircuit
whit,h ll:l...:hl';< :l light WhC'IlC\"t'l' lhl' IWg":lli\"e
modulation J!e-ak:< mnml'lllal'il,\' cxc'ccd any
prC'viou,.I,\' :<1'1 y:t!\l(',

'I'IIC' Ii11(':1 I' I'{'('I ilil'r i:< (Il":"igll ('(I rt ll' I'l>I'm tion
nt it low power 1('\'C'1. whic'lI J.l:reatly ~imp1ifi('~..:

lhe <,'UUplillg hl Ih(' t 1'::1 1l:<1ll illt'I', III the 0111 pili
or the lin('lll' 11:Clificr i:< a d-t, llwl(,l", which
indic:tt<.':; lht, Carri('1' len'l fit wIdell Ihe instru­
ment is opcr:ltil\~ :llHI :\1:::0 r-ho\\'s :ll\'y l;alTicl'
shifl lhldll!.!: lIlmhllalioll,

In addition, tW(, :lIl'dli:lr,\' :lUtIi" out.pnt
circuit:< olX'ratinv; rrom n S<'p:lral(' diud('
1,C(,tifi('I' [ll'(' pl'o\'id('(1. (l1l1 ur Ihest', :\t li()()
uhm:" i~ int(,Il<!N! ror :wclihl<' IllOlliIOrinv:;
IIII' olll('r, a hiJ!h-impc'c!ant'(' <'irl'uil, j.!;iH'S a
r:lilllrill l't'llrOtlllt'tioll or til(' l'aITi(·1' C'11\'(,lopc
with 1<.'~..: than O,l('~ di:,torliun alld Call hC'
tlSl't! rOt dh;tOl'lioll :1lIt! lloi:<t'·I('\'C'1 llW:I;-;lll"l'­
ments,

FEATURES: .. Rpc("d :Itld ~itl\p1idt,\' of Opl'l':l­

lion, c;<'';C'llti:tl fol' mClllitol'illJ.!: ill~lrllnlt'nts.

art' H\':lil:thlc ill thi:< in;-;tl'llllU'lll. It OP<"t':HCS
un'l' :1 widc l'aITier-frequc'IIC,\' nlllJ(I', :11111 :l

tlllll'd input tin'lIil i:< PI'O\'idl'd LO r:lc'ilitlilc
COlll>!illj! Iu 1111' tr:Ll\:,miltC'r.
.. The l,·f l)(lwer inpul i:< olll,\' !\ rmctiull of
th:1t l'cquil'Cd by 01<1<.,1' llw(lek
.. The 1l:I:'hilll-( bmp is C':.:tl'l'lIlt'ly tl:<l,rul :\:' :1

lllfllliI 01'illl-( dl'vit,(". It is :<('1 to fl:tsh wilh mocl~

('mIl' fl'{'«(llt'IH'y Wlll'll lhe lnlll:oillliUl'1' is lIpf'l'­
:ltin~ nOl'mally, If the fb"hin!.!: mtc ch:llIg:t,~

m:trkl'dly Ihe opcrator is lIladc' aW:Il'C tl1:11 Ihe
an'nlJ.!:t' I("'\'C'I of modul:ltion h:l,; Ch:\llV;-l'd,
.. Th(' f1l1:<llillg Cirtllib arc so de:<igllt'd thHt
the indiCation i:, 1lI1l1lr(?'('ll'd hy modN:lle
('h:) ng:elij in c:uriCI' amplillll!l',
.. TCl'min:d:; arc pro\'ided su I h:d l'('lIloI (' 1'('1'­

CC'1I1:1I,;:<-, modlllation indic:ttors CHII bl' cun­
twc'\l'd to the instrument c~tl'rll:lll,\',

.. F, C. C..:\ppro\'al :\0, 1555 hilS heen
issllC'd roJ' t hi:< monitor,
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WAVEFORM

SPECIFICATIONS

Range: ~Iu(l\lbti"" l.... r'·cnt'II:!:('. 0 I') 110'(-. i",li(':lINII>y
IIWl('r un ]JC)s;,;,'" li,·:.ks. 0 \<> JUlY; "" ll..~:,ti\·c p"aks.
TI,,· /l"sloi,,!!: 1,,,,,1' is adjustal,](' tv "pCml(' 1m,,, (I \<)

IOllr; _Iu lIC!!:'" i' (' I'~"ks.
Carrier-Frequency Range; '1'1,,' monitor will <,pO'T:llc
:II :ll'-" ""rri'-T {"·'IU'<''''.' fT"'" U.:j t" ';0 '1>('1.'::1.,.,· ..1"•. ,\
silllll" Sl't "f <~,il~ ("illll'r O.!j ,n" ""·I!:;l.,·~·,·l,·s "T;{ Ih liO
n\('I:""",-l,',,) i~ :llIl'l,ll..,1 w,th ",wh i"slnmWllt, llnl<'~~

h"llt ~<-l" :...~. "11<-";1;,-,,11,- "T'(''''·'1.
Carrier-Frequency Input Impedance: .\1">111 I::>

"h'n" j" dl" hl·"ml""~1 I",,,d, iw,Tt·""illl!: ~lil!:htly ,,1 hhther
"nrri ... r fl1"IW'lWi,'" :<Iltl \'"r~'j"ll """">,,,h,,, ,..ith i"l'1l1
lu"illl:.

Accuracy: 'I'll" ",·('."ll ''''''U1.,...~. 'If "'':'''~'''\''Ill""t 'II ·100
(·.wl,·~ i.' ±:!', I.f full s,·,,1<· a' 0'" and I()()~;. :n,,1 ±4':'
r,f full ,...,tl,·:<, any "lln'r "'"d ,1"1;"'1 l)('r'...·"lal::('.
Detector Li nearity: Til" ,Iist"n iUlI in 1h" diMI.:. lI"tN',ur
i.....·r~· I"" f"r fr"'lll",,~i,'~ "I' '" 7':'00 <,}·,·I"s..\I~"·,, this
rr~'llll·"'·}'. " small 'Iltl"UIlI "f "".0::11 iI"(' p,'a\;. "Iiplli,,~

",·'·"r~. r"''''hinJ:: .','-;' M Ill" e.~lr(,lI"· hiJ::h {'n,1 "f the
:""ii" """I:'" al ].~,ClIlU ,·.n'h·s '11'..1 IOU"; ,,,, ..III1:,,i,,,,.
R-F Power: III rhe l>ro.a,k,,~r ralll::{' II,,· lIlaXiHl1lm r-f
11',w"r ""llli"'lIWlIl i$ ;,1""" (J.':' ,,,,,It.
Vacuum Tubes: Th,' fvll"",i.,,:: 'lLl",~ ,m' ll"('d:

:1 t;~:'\7 -(;'1' 1-:10.;(1
:I-(;~17 2-oIM!\"H150
1-0.\1..; 1-1i:\;;

Warning Lamp Circuit: Th" O\·El(~IO[)1.·1..\TIO:-;

b"'I' will U,,~h wl"·"",\",,r Ih" lIeJ::",i\"l' 1I1'nlul:l'il>1l J>t'"k~
".~"('{',I,IIl' S{'Il;lIJ:: "f ,I", .\IOIH'L,\TIO:'\ l'I·;.\I\i" dial
by al'l,r"xil1lah'I}' :l', ",,,<I,,"',i,,,,_ f"r :ludio fn"'lu"nci<,s
1.... ,"'<',·" :1I.l ,,,,,I ;.;(K) ,·)',·I,·s. I'M hil:h"r ,,,,,Ii.. fn'(lu"l ...ic~.
tI,,· l....n"'IIl"I':'· "",'rHu"I"lali"" re'l"il'{'d ((I f1,,~J, Ih..,
I"mp in,·I'{'"",,~ ~lil:hll~'.

Til" ",·<·tll·,,~}' ,.f Th{' dial ca!il,ra,iull i~ nppruxinl:>tel}'
::l::lt, ',f f"l1 ~,,:.r".

Meter Circuit: The ""~I"JII"" "f ,h.· I'I-:H(·E:'\T.\GI~

~lonL;r..\TI(j:,\ "'<'t,'r "ir~l1il i~ n"t, ",ithiu ±O,~5 IIh,
I"'t""<,,,,, .;0 ,,,,,I 1.;.0(10 ~.,·d,'~, !llld within ±O.J til, IJC.
tw(><·" 100 .1lI<1 IU.UOO trd"s.

r·:it!t{'r p"siliv.., ,'. n"I::"li,·,· 1ll<><1,,1:.1;<>1I peaks rn".,· l>c
r";I(I. (·,.rihra,i<>11 ill .11, 1",1",,' IOU': llIo<ll1l"li"u i~ J1m­
,·i,h·,!.

Th... "''''ler d., "'''II;'' l'Ilaract,'ris,i,' 1Il(>('IS FCC sl~dr.·

(·lI,i.",~ for ",,,dul"li"" mo"it"r~.

Audio Monitoring Output: 'I'll,· '1l"li" <1I1111"' H,"pli.
r."r is 11,1\. \\i,ldn ± 1.11,1 ... fnull :m t" I·;.UOO ,-yd,·._. The
i"h·... ,,1 i"'J'I·.];,''''''' is t.l)4J "I""s. J)i~l"rri"" h l<•..;.~ t1>,,,,
u.~' ;. 01"'''-' ;n'lIi, "Ulplll ,·"hmt'· is "I. ,u, :IOU "lilli,·"hs.

Fidelity-Measuring Output: III", willli" ±J.O ,Ih
11(·,,,,,,,,,,,:10 J,;.uuo ,'yd," "ilh Tnt: llJ:l:1-.\ Di~I.,rd,,"

""11 X,);"" .\11'1,·,· '·"""\·(·le,1.
OUlpm 1,·",·1 ,,,r'e~ i",",·,.,..·I)' willi ~('lti"J:: or )'IODl'­

1.,\'1'10:'\ l'E,\l~"; dial, thus IOw\'iolilll: n·"s"n"I,ly IUli­
form ;'lIml '" ,!is,,,tti,," llIel..,· al ,,11 """llIl"ti"" l"I"\'ls.
..\'·rra",,· 0"11,,,,1('\"(-1. ''l'IIn'xill'ald., I.:, ,·"II~.

H<,~idllal "vi"" I\1I11 lliun 1,·, ..1will ""I ('x"",,<1 -l'U ,Ih.

Auxiliary Output: .\ ",ul1il'"iur t')Il""~",r"l III" ""':,r
IIf tlu' iTl~lt'Ul'Il'II' 1,,,.l"id'·~:1 lUl':lII" of ""T1II{'('lill/::

I. ..\ r.:!IIlIlH' 1"'",''''":11::'-' ~lod(ll"ri"" ),I"c("r.
~. To :. G(J(J...,hlll 'm'pUI fur ~"di,) lIIV"j(urilll::'
:i. 'I'll,' Tn',; 1~1:1:l-.\ Dis,urti"l1 "1Il1 :'\"i.".. ),h·ler.

Power Supply: 10.; tv 12:, (,jr :!IlJ 1" :l:.Ol '·..111". :,U!u
Gu r~·,·I,·~. I'''\\'"r inpnl is "lll,roxinml,-I," :,0 "",,llS.

Accessories Suppl ied: )'1\lllipoilll ,·umll'{',,,r. !ill" {,(>lI­

Ili'",,,r c(\nl. ",,,I ""l' ~d flf iZIIHll luu'"11; "uib (<IIII'd!)'
(."'q""I"·,'· I":I"~" tl,'~;I",'d).

Mounting: Til" in~lr"",,,,,,, ;s r...hy-r;,tk rn<>u,,!('(l.
\\'"I"u. 1'1,,1 {ralll(·.' nre ,"'aib]'I,· fnr 1,,1>1... rnuullliuJ::.
(,.;t.... l>ri'·l·lis! 1>....,,11".)

Panel Finishes: ~I,,,,d:r.;l (;{'u"r,,1 IIndi" hb"k (·""·kl,,.
CHI,,;n ~t;",d:rrd J::""~'S whil'h "'''' he I'ro""~~'d ill 'lU:"'­
til." ..,tI' 1,1' ~"PJl1ied al a pri\'" i""1'<':1"" "I ;Sol l.l~f.

Dimensions: l'a"..1 (1""I:,h) 1\) x (h..idll) ~~4 inch"s.
n"Plll l*liil,,1 P'"W!. 10 jlwhes.

Net Weight: ;j:!', 11\l\llld".

CQ</~ lI"v,.,/

1931-A
1931-A
1931-P5
1931-P6
ZFRI-510-Pl

Modulation Monitor, 0.5 to 8 Me.,.
Modulation Monitor, 3 to 60 Me
Extra Tuning Coils, 0,5 to 8 Me
Extra Tuning Coils, 3 to 60 Me
End Frames ,., ." .

']',\ nllY

TOPIC
'.',\ Ill! \.

TOT~:.\I

1:::-;1)]111.\.\] 1':.\T

$395.00
395,00

16,50
16.50
16.50 Pair

I'ATE:\T XOTJCt-:. 8~ "'<>tea I. 13. 11. ~:?, 2.;, pR~e I"i.
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WAVEFORM

TYPE 1932-A DISTORTION AND NOISE METER

USES: Thf' Tnt: 1!I:~2-.\ DislHrtiOll :llId
Xois<' ~1('1('J' lll<>:l:-'llr<':- lIi ... l(Il"lioll, Iloi..,('. and
hum 1,,\'('1 ill :Hldill-fr{'(llIr!lf·...• d.-fuil:-. III toTl­
jUllNiull wilh tIl<' T\'I'h 1!J:ll-.\ :\Indllbtioll
.\Iullilor. it ('111l IX' u:-<'d In 111(':.\"'1111' lhc..-.e
l!II:I11titip:- 1111'('('11." ill Ill(' fllltPllt of 11ldio
I )l"t>:H!<-:h<t ill)! tnt n..,millf'l":-. It rind... IU:l.Il." use:;
in till' ('Ommllllk:ltitlll:O: bhontlOr" find in till'
produt:lioll t(':--lilll;" IIf mdio l~('h'en; :1"-: 11
\\'id(,-11\1l~(,. highly l"<'lI:-itiv(' volt mete.' for
sll(·1i I1W:l;<Ul'Clllruj,. :1:0; :o:igl1l\l-tO'--lloif'C mtio,
.\ \'(. (,IWI1lCl('l'iJ'itieJ'i lWei hum Ir\'cl.

DESCRIPTION: Thr pl'ill('ipal ('kllwnl,.:, or the
di,.:,turlion and ll()i:i(' meter :11"(' a high-p;:lill
:ln1l'lilij't' with :lll II-t' illh'l':-Il:lp.:l' (:oupling
IIllit that 1,:11:111('(''':' III :1 :-:ltlll'P lIull, a (:ali­
hl'al<'d :lttellll:ltOl" for atljll":liug the sen::ith'­
itY. 1I lid :1 v:wl1ll1n-t ul)(' \'oltmC'tcl'. !1cv;:cllC'r­
:ltiOll mainl:lin,.; :t Iti~h dCi!:I'('(' of stability ill
amplifier J,;:\il1 :lllli :11"0 :1 flat tl'illl::mi,.,:ion
('h:Lr:lctCri::ti(' cxC"('pt within fill C)tt:l\'C of the
lIull fl't'Ciuelwy. TIlt' Hull frl'(l\lelU'~' is COl1­
tillIl0U,.;h- v,\riablc and is tOlltl'olled by a di:"d
UII till' jXlIlel. The fUllC,tion of the 11'1111 nct­
\\lIrk i~ to elimillah' til(' flllld:tln('Ill;1.1 of the
1IIldio-fl"(-'\!uc'Ill'y "i;::tn:d, l(':winJ: only thl' dis­
tortion pnKlm't ... whidlllt1' indit-:lt(>(1 dil'Cl"tly
011 th(' pallcl Illl"l('r.

'I'll<' null Il<'t work i .. :'\\ill'hed Olll of llit"

tirtuit for Hob;(' :111£1 hum llle:t:-ureIlH.'nl:<. :Uld
the inslnunt'nl Uwn 0l)(,l~\t('" :1': :t highly
scn,..Uin' \'oltmcl<'l'. Two input l'i"('l1its :tre
pl'(t\"idt'(l: (I) :\ ll'alh·form('1' fIll' hrid~ing :l

(j()()-ohm lill<'; :\Ild (2) :1 din'('t ("()1111('(,tion to
the' IOO.OOO-ohm J;!;:lill ('untrnl. Thl' lalter is
uS<'d \\'hell 1lle:l:<I1I'cm('ut", :U1' lll:tdl' 011 the
modulated output uf :t r:tllio Il~tll:<miltcr ill
conjulH"tioll with the Tn..: J!):H-,,\ :\Iodub­
Lion :\Ionitol',

FEATURES: ~ ('ontillllou,: :Hlju:-:tmclIl of £1'1'­
flllCllCY O\'cr t hc elll in' :lllliio 1',llljl;C is J)l'(l\'idcd
in this in:-:II'llllwll1.

~ .\IIY fr'cqllt'II('y ('all hc :-'('11'('1('<1 (Illit'kly ,:il\('c
lhcr'c i~ Hilly Oil(' main tUlling ('Olll!"ol, wil h
nil :tlIxilial'Y trimmC'l'.
~ Fr('(luC'lwic''':: up to ..J0,OnO ('.\"(·Ie~ arC' jm:--"'C<!
by the amplifirr cin'tlib "'0 th:tt di"'lurliol\
mC:l"'ul'l'IlU'nl:o; <::111 Ix· made UII fund:llncnlil)
fl'cq\lellC"ie~ lip to 15,000 ey('les,

~ Di:itOl'tioll \-:llllt~ :1,. In\\' :I'" n.l l ;' ('Ill I be
lllc:tsurt'(l, ",ince' the lo\\,(,,.t rall~(' i:< 0.3("(
full SC".':!lC',

~ Tht' au",ilial'y dhm (':lIihr:llitlll 011 the l":l1lJ;!;C
switch add:< ('on::,itler:lhly to tht' u",cfulllt':'i-'i of
the in ..trument.

SPECIFICATIONS

Oistortion Range: I>i~tnni...n it relld tlir("f"tl~ (rom II
1,,1'1lf" ItWI,'r, \ 1lII1hi"Iif'r "Il,,\\"lj (1111-",-:\1.. IwR.... li..u!
(ur tLi'., I'., ;i' ,. 10"-; or3 I'. (btun;nn.
NoIse Measurement Range: Thl' ntnll:~ (Qr ~rril'r

noi.,p .n("Ulil.llvmCIlt~ ute"...... tv '-0 clio 11('1".. IIltY; IIkJodll·
lilli,,", ...·hrll III<' o.li~t<,rti')II 1lIf"If'r i~ OIM"nt.IN.1 (r"m the
Tn'): 11)31· \ :'.1,,(Jul:lIioll :'.Ionilnr, llr -.0 db lM"In... :10
lIudit.r fl'("ljuf"lIf'}" hllll,,1 Ilf &('r" dhlll le-\'I'1.
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Audio-Frequency Range:.:;(J w 1';.OOOI",'cll.'c Irumb­
"","I"I}. f"r ,Ii.t"rti"ll 1lI"""Il«'ltll'llI~;:$11 I.. 1;,,1 I()O "Y'~"~

fur lI"i",,· :lml hum "'I·"~UI'l""l.'lIIS.

Obm Range: '1'111' 1'''''I'r-It,'vl r'IUIt'· i" (r'.m !-:ml"-oo
dhlll. 1'1111 ~ri,I.· \'"hl<'~ nf +:...). + III. U. -10. - :!ll. -:10.
,,1,,1 _·llJ dhm "rf> Im>\·;,I,',1. Tht> ~l"II" i~ .,,,lihmll·,1 i"
I~"',,,~,,f II !'C'f(ol\·Il'l.' It>n·1 ',f <HI1' lllilli\\'1111 ill nUll "h",,,.

Input Voltage Range: Tl\{' illlllH "iJo:,,,,II"\'d "1",,,1d l>(l
1>('1",...·" I.:! "lui an ""Its f.,r ,h" IUIl.kil.,h'll illl"'!' '111,1
'''''1 ",""11 !I.I" ,,,,,I :111 ,·,,111I f"r 11,,·I\IIIJ..,hl1l I" j,I::,I'1: iut'lIl.
Accuracy: F"r di~t"rti'''1 "1\·,,~ur,·lll,·"I'. J.;,', "f full
~.'"I,· f"r .·,trh r:Ull!" :l:: «·<'illu"l di"l"rll"" :I" 11,,1.'01
I",I,m; ("r nni...• "",1 ,I' II, "",,,""r(',,,elll~. ±[,'. ,,( full
".',,1.',
Residual DistortIon Level:

111I1.1~i1"llIli Inl'''' 0.1).;1,. m:lximulil. 1"·1,,... ;.;>00
"""1",,

II.IU·;-, 1""X;lIIUlII. i,I",.-., ; ..iOO
""1'1,''''

llridldlll: I"I'UI: O.IW·,. ltmXi,,"Uu, 1...·1'''·'·11 :,11 ,,,,,I
;0 I·.,·d,,~

11,0:;' •. m:lxill"lIll, l,el''''''l1 ;0 "ud
; ..'100 "p·l,·,

U.IO";. II,,,.~illllllll. "I~,,'to ;,5011
ry,.J,·§

Ruld\.lili Noise Level: I",,*, Ih:lll -I"U dl •.
Inp\.lt Impedance: 1'" .. iUI,nl llIllled:llw~ lire I,""j(lcd.
Hlll.lIon ""1Il~ \lnl~,l,,,,,"\'(t. "lit! I;o[~-..Ill" hri,lstllll( 11I1',n
l1lJ.Olln "hlll~ I. IInl:III/'"(',1 ',r ttllt",I'llI~d

Meter: \ J"ra:" IIlCh'r ,,·;tll "" 1',,~;I~' n·,,,1. illlll"ill"wd
~'·nl... i~ I,m,·hkct. 1'1.'r'·"1Il"ltl' alld d''elll('! "ulil'rationil
1Irt" i1...lu,I,·t.I.
Vac\.lum T\.Ibes:

I IlJ,j I-(;IW
I 1O~;':i-<';T I-foX':'
1-,;"1;,(:'1' (: :! tln:~ \'10:,0

Accessories Supplied: I.i.,/, rvllrll"'lor ('IInlnl,,1 r"hlt..
fur 1",,"uI.'Ninst I" Ih" 'I'\·I·t: W:tt-,\ :'olndubl;'IIl M""il,,r.
Other Accessories Required: FOlr 1U,·a.urillll: II,,· .Ii.­
I"rli"n ;11 1~,·ilI"I"r.- :11,,1 tither "ll,li".fr'·'IIl'·''''~·""IJrt'(·.&.

11" "d'lili"'ml '''lui,UllI'lJl i" l>.",ui~,1. F"r IIlellli\lrell1"lll~

'UI 'l1J'I,lifil'l'lI, li...·~. :lml ..11",·r r')!IJltUUli<-"li,," lIN"",,."lt.
,,1,,".,Ii~,..r';"l1 '>bra!:.r".;~ ""'IUIn',1 lU fllrnj~h lilt· 11",,\
1"11\'. Tn": IWI-.\ 1~,\\'-Di~lorli"l1O""i11"I<Jr (11\'" 1'''1:''
III") i, r"'·"'"IlIl·",I(·<I. \\ Iil''' lhl.' ",,,dlll,,I"11 "UlIml "f
" m,li" 'r:'"~lnilh'r j~ I" I"' ",e""I",,·d. II li",'ar n-r1ifi"r I"
",.... 1<\1'1' Ihe· 1""liu "11\'\'1"1'" ill 1I1'1:1'~""')" Th,' Tn'.:
W:\l·,\ .\I,,,lul:tli,,,, :.1""II"r i~ '1.'\,,,u,,,,·,,,I,·<I f"r Ihi~

V"q~,~,·. I~.·(· l"'It'· 1:1~,l Ilv\\f>\"'r, :Ill" .,,,,,·'·I.,r •."'('11\
hll\';lIlt l"iui",ul" ""di:<I"rle.1 "uIIHlI <If I..; \',,11$ rms
1'''" I", u~"II.

WAVEFORM

\ rrl:t,·r.t('k :t-.<t'UlI,h· "r hr..,,,I"''''li,ut , .. til f'<IU;P'lJClll
"h".. j,;~. fJ'lltll '''I~ 1"·"UlIum. 'I'Vri. 19:11. \ ,\I"I,lilll'!c­
:'o1,}<luIM"," )I""il"r. '1'\"1'1: l!I:~:!-.\ DiM"nIOIl 1'1lltJ Xvile

:'olf:'ler. "ml 1'\ "1; !:l01_.\ 1....n-Di,.I"rtiu" O~rilhtt"r,

Terminals: I"pul ll"l"iu:d" "r" tJr!.\"iOl·d at Ih.· r"llr of
Ihl' iU_Irlll""1Il r"r IIlr"I'1 ....mlll"·I;"" I" 11,,' "",\lul"ti''''
llI'>Ili,,,r..\ \\','H"rn 1';II"'lri<' j""k is '''''''itlNI,'1 Ih... '''ll,..1
"lllI>. :I~ llil l\u~ili"r, illl'Ul cin·nil. Phun:i,," ilil" Ihi~

ja"k "lIt,,,n:ttlrlllh di~"I"JIIe"I" II,,· ...·Ilr '''''''''''rl"r~,

Power Su pply: to.; I" I:!.;"r :tltll.. :!.-.(l " ,,,It:ll. ,;0 !"ljO
,·)·rlr., Th" Ii",· I"plll t.... \\H i~ (,.-, ":tll~. '1'1,,' I~l\\~r

"111'111,' j. ",,!tUll'" "-'l:ulntt·ll. LillI' ~urlw' IHln' u" IlI'Prc­
toi'lhh' !·fT,'I"I.

Mounting; Thl.' in_lr""\I.',,1 i.- .....b, rurl. 1lI0Unl~'11.

\\'i,hm' "u,1 r.:o",I'" m\' ,,,',,ila"l,,, I" :tll"I!1 II ... illdru­
1""1Il f"r 1,,1,1,· "1.."m;Il!:. ~...... l,r;I',· Ii~, h,·lo" 1

Panel Finishes: ;o;t:ll"br.1 (;"''''r:ll H:uliu l,hu'k I"r:...kle.
(','n"i" ~lllll,lard I:r:,,'~ "Ilil'h r:lll he Ill.."·.·~",,.J ill 'IUllU­
Ii", <',," I,,· ~"I'lJli(·d :II It "ri,...· ;'H"l'C""'" "f $11.00.

Oimensior'ls: 1'""..1 (h'''l:lh) Itl !I' V",i!:hl) ; i'l"hc";
,1"11111 I"'hilld I>:UII·I. I:! jlldl<'~'

Net Weight: :li'e l"Jllll,I~.

1932-A
IFRI-412-P 1

T.\UOO
t:::\IH·Il.\~II)lG

$575.00
16,50 Pair
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WAVEFORM

TYPE 651-AE OSCILLOGRAPH RECORDER

USES: This dc\"ic(: i~ slIitalM foJ' I'cc-ol'dillP; the
tnt<'p of :1 ('athodc-I':lY o~cillogl"ilph 10 oh1ain
:\11 1teCura\(' 1'{'('OI'[! of Ir:lll:oicnl phenomena.
Typic:11 a pplit'alioll:; :11'(' Ihe :;tud,\' of the rc­
SPOlltiC of clectric~ll ll('l WI)l'ks to sudden]," :lp­
plied \'olt:lgc:-i. lh~ l1.'(·ordill~ of ~witching

trall$i{'1l1~, and the stud,' of the in:-:l:Ultane­
011:0 ,':tl'btion::: of \'Oh:lgC:-O and ClllTCllt:-i in
c!t'drit'al machinel'y under :u"bitr:wy load
v:\ri:\iion.:<.

DESCRIPTION: In the TnE fi5l-.U; O~iIlo­

gmph H('('ol"(lerlhc film i>:\ drin~n cOlltinuously
I>:'hit the aperture. :-:0 thtH the 11':1('(' uf the
cathode-l~lY spot i,; l'ceonlcd :1:0 fi tontinUOllS
line.

The accomlxlIlying photograph :<how.s the
internal ('on:<tru(,tioll of till' recurder. The
large cellI I~II <hiving sprockct ~lIId the bottom
t:lkc-up red are dri,·cn by SCP:lI~ltC motors.

The tOl'que c.:h:\I';Il'tcl'isties of the Illolors ;1t'C
;.;ueh Ih:~1 ihc propel" film tCll,.;ion i" maill­
laillNI a,,, tilt, film pas..;l.·... fl'om Ihe IO:lding I'eel
to the take-llp 1'('('1. F()('ll,.;illg: i:: a('{'ompli,.;hcd
b.... viewing the image lhrou~h tht· focll,.;ing:
eyepic<:c when the LWo ;lpCl'tLlI'C:S ill Ihe
dridllP; ",pl'otket !Ire aligned !IS shown. Tb(~

imagc form:s 011 :l ...m:lll picec of tmnsillcent
film which (;:111 I.>c !c)(:aled 011 the sprol'ket.

FEATURES: to- .\ wide r:lnge of film speed....
extending: up to ;15 fcct ller ."I.'l:ond. 1::111 I~

oht:lillcd hy '·:Ir.... ing: dll.' VOh:lP;C' :Ippliec! to
the driving :llId takC'-llp motors. \rith "IK,t'i:11
motors '·CI·y ~low sp<'Cd:s C;lll abo he 01)t:1inod.
to- The lens moulltillg is :\rmnlo!;cd to permit
hX'u-,:,illg over :l wide r:lngl.' of dit<t:llWCS..\
:::imple :U1d tlin.."Ct ftx'lI... inp; meau,.; i.; prodded.
to- Heel", will hold a full 100 feCI of lilm :lml
arc inlcl'changC:1ble.
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WAVEFORM

SPECIFICATIONS

Speed Control: \\1"·,, 11';.\'"lt "r :?:W--,u1, • .it)..lu 00..
e,.,·II· ....·n·in· i~ "n,il,,"I,·. 1I '1'11'1: \·..,jll:lIT or Tn!:
\"-;jll \';Iri",' Ill:'}' I". u_I'" \.",.~, 110" \'"h:'Il:<' :l1'I,l;('(llu
110.. m','''r~, F"rd-,·.-(>r,·icl'. n,"~bl"'II"C mNh"o.!""r ,,,h"l<c
r"nlr,,1 '"11111 I,,· " ....d.

Starting Characteristics; F"II "I",nui,,!: ~p("NI i"
re, ...hl'll ill "l'lIru"i"I:II<-1,,' '0 fl'<'l "r filr" ,.;.\"(·1. :It

Film; .\lIY :l.-"1Il1ll IilUl "r 11:'III.·r "'j,h ~t"llIb••II....f(••".
Ii"",. """ I... rUIl. U,,}'lijtlll 10,,,liul: "lUI ""I.""li"" ,,-jth
1....l:liJdhh· "'11""'.
Film-Speed Range: \\ I"'n th... rulll"n! "n' "1...·r.<l,·,1 :11
\1.... \'"lr"I:"~ "wllli""....1h<:lu". titr" ~I)<...'(I~ 1"""fOell <> '"lil
a.-, (1"'1 1)<." l!('...,,,tl nr.. "1""i,,,,I>I.·.•\1 thl' t,ill"!ll"" n....."n­
",..".1...1 "1K'r.ui"l:; ,·u!t:tl:;.·. l"l:h.... ~I_,I~ "ill $O'''''',i,,,,,,,,
I .... "1.\,,in'·I\.

:II",...,. 1:":10'" f"r I",,"('r ,,1I<"<·d r""ItI-" ."", 10l'c "ul'l,li'-Q
010 ~l"""'i"l "rd.'r.
Lens S)'1Item: J.l·U" "1lI'" I... 1'".. ·h,L1il'.I ....p.'r.lIl'ly. \ 1('""
of "''''rtun' f I,.; :",d :!om..h f".""II"IIi:;th i~ ",·"iblll,· ill ,on
:"ljll""'I.!,· rn"Utlli,,1C \1,,,\ IlI'rmi\~ f".'u"i"ll: fur d,.""'....,,,
I , ..·,..·" .. n"tI 1110 ,,,r1w". ~ I'ri.... li \.1 TIM.' i'lI;'~ f"r
f "~mll: , 1....·r",,1 din,,·tl)' "" II '''IU;'·'.II'''' ..f "
1!:.."lI"lll:h ill 110"1,1:0"1' "f I""Iii",. Th.. "'n" i" '''I'';I'I'.-Q
,,-ill, ;'" iOb tli;'llhn'I:"I.

Thi" 14'1" i "lIlfit'i,'"tl}- "f""I" '" Ik'nllil IIII' "-"".lIi1l1':
tlf ImN">' r...m " ..:nl""I,··~' '>:;<'itl"Il:r::aI'I, .m ~ul"'''''''''~'­
lin' ,,,,,,..h,,,,,,,,,,,, fito" ,n a ~I>l'(",1 "f :IJ fM" ''''r _~,,,d.

,..h,·" ,h,' ""'''' "f tU'1I1 1""1<110 ,,1""1l: lhl' ,r...,. , .. 11'''0:111
"f fil", i~ I..,~ ,I",,,.j III I.

Oscillogr;llph Seree"; .\ 1""""lo('~"I"U'" ".. ti"i.. hi""
~·""'·ll. ~Il..h u~ ." ilil" 1'.; "r I'll I,h"~l'h',r. ~hu"ld

,,,.. II."'" f". 1"'"1 ·.nltl!.

Reels; :-'Ii<'f'i"ll) m:ul,· ....·1" '"r 1.",,<1i"l: ""d 1,,1:,..nl' " .....
~1I111'1i.·11 t ':II':U-U) u( rt'<·l~. lOU fl'l'l-

Drive Syatem; 110IIh II... film_d.i,',· "I .....·LN ,ulIl ,h"
,:okl"up rt'f'l ,Ul' dn"I'u hy lI"h"'rMl (,,-. ". d ...·) 1l1U'"n.
Til" fillll ~loe.'.1 i' ..,..il·t! II,\' "I'ph-in" "'Il"'gt>i hi""""'"
;;0 :""I:!:IU ,,,Ie_. III ,hi·,.... "''''''....

1I""o1<lr "i,"" or "·,,,r,I,'r ~huwi,"t film "I'""·k,,l. ,,,k....."11
red. ",,,I r"<-l,!i,,!: ..y.·pir.......

l1I:u:irnmn ~l"'.',l \1 l,,,,,'r ~I,.,...I" ll'l>-b film i" 1V"~lIllll'd

ill n:" ..hi"ll: "1..·..ad,,1: ~III'<·'J".

Dimensions: (1~'IlIt,h) In. x (width) ti}~ x (hdghl)
!l' '. i",·llI'~. ,,\'('r..,,11
Net Weight: :I~ 1~"II"I".

('",I, 11"..,.,/ I'r;{"c/>""""I,li""('Ia,.,

·651-AE
651-P5

'Wi,h"m Ie'"
)',\TI:;":'- :<:uTIC~:.

Osdllogroph Recorder. . . . . . . . . I
lens,f(1.5x2.0" .

1)1 , 1.;Jt

III \ IIY
$550.00

165.00

STROBOSCOPIC RECORDERS

• I I I I I I I I I • a I a I I a I I I I a I I I

r-.~W"·-·\(

•• •.. • •• •• .. • •.. .. •• .. •• •
•• •.. •• •• • .. ••.. .. .. .. • • •

I I I I I I I I I I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I • I I I I I I I I I •

.'

I I I a I I I I I I I I I I I I I I a • • • • • •

Fo!' !·t'conling hip;lt-specd phf'1l0111t'TlU hy
mea Il~ of ~1l'\Jbo::('l)pi(' lij:;hl, the Tno E li51-.\(:
C:lIIlCl'a is a\·ailabl('. This tlilTcr,; frolll lhf'
CUI1\'('nl1()II:l1 mOliwl-pic'lllrc cnlllt·!':l ill that,
no :<hllll("I' is crnplo.\·pd..\ ('Omlllllt:ll01' I"
j)m\'idcd ulllht' ~]Jro\'k('t 10 Irip:l sll"(Jho::cupc
:11 ~ill)..dt·~f1'all\o intcl"\':d:<. :<() tlcat tlw pholo­
~l'aphit" ('('i'ord j..; pl'OlX'rl." fmlllcd ror pm­
joe-lion.•\!thuuj.!!1 tilt' film i" ('untilHlou"ly ill
mOTion, til(' "ll1Ihu,.:(·upi(· ll:l~h i:: "u :;hlll't in
dlll~ltitm th:11 ItO hll1l' o( lhe ima)!:!' 1~ llOIit-t'­
:lbl('. ='I)\'{"<!:-lljll() 1.'iOO fnunl':- PCI' :«"('011<1 C:ln
h(" ubl:till('(1. .\ t"olllplt'lt' <!C""l'l'ipti(lll of the
THE 1~51~.\(; (·:tlller.! :llId til(" '['\"I'E 15;~a.\

High-:-'pec.'(1 ,) Itil iun-Picl UfC ,,\:-""clUbly j:;
gi\'Cll on page:- li :'\Ild 7.

ObCil!o::rM.15 taken ,...ith Ihe: Tn·r; G.-,I-.\!-: ();:c,illogr'.1llh
lI ...... '.<.!e••
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WAVEFORM

TYPE 830 WAVE FILTERS

USES: Elcl'j rit- wan~ f-illl'rs arc wideh- u:;cd
fUl' lilt' ('limillalinll of 1I:lnl1unk" fru"m dis­
lurt('tl w:ln'll)I'Ill"', fUl' till' boiatiull of sp<'cifil'
COIllIXllIl'lll:< of (·"mple:.: waveforms, and. ill
p;cllcral. to r('Ill(I\'C \'ullagC1'\ of undc"irNI
fl'Cljllt'l1Cil';< ft'lllll mca:-.llril1g alltl commUlli­
('aliulls Cil'C'IIII,;,

DESCRIPTION: THE 8:JQ \\":1\"c Filters :\l'('
t'omp:wl, Lwu·,..rdioll filh'l':> hadl1g cxrcp­
tional1y ~~.(ld chan\{·tcl'i~LiI·:i. Tltt,}' arc a\'tdl­
allli' ill IClW-p:I","" hij.\:b-p:l":-:. aud hnnd-pa""
models. 'I'll(' "('{'lilll1:' l'U-OpC'rHtc' to p:h"(: hOlh
:'l :ih:\ I'JI tilt -on' :t lHlltigh di:·wri lIli Ita1iOIl ag:l ill:'it
fI'Cqll('lIdp" ulltl'idc tht, P:I:<S bllild.

The' h:llld-p:h'i'i mudd, '1'YI'~: S;~O-H. is
slt:\l'ply lI1tK't1 10 ]l:t"s 1000 c-yclcs :llld di,.·
cl'imiliHl(' :Ig:;lill"l nlh"r fn:qlll'lll:iC,., Ihe de­
::il-l:ll Ill'illl-l: :<llt'h tllat a m:l:-:illllllll of altCIlU:l­
tillll is pruddpd fUI" till' :-;('l'oml hlll'lllonic at
2000 <':1'('1<,,,. Tilt: illPlil :1l1d OUlpLlI coil,,; uf
I hi", lIlIit art' t'lpped :<11 IIial tilt' tilll'l" (':W be
11;«'(1 I\ith Ili).l;h or Ill\\' tl'l'lnil1:\till~ imlK'd·
:tIll'l'''' or 10 r<,pI1l('(' 11Ll' t'ombi 11:1 ( iOIl of :1
filt('l' :lilt! ll~lll,.ftlrnlt'l' 10 work beIWf;'('1l dif­
ferellt illllK'd:IIl('(''',

The :tllC'Illl:lliOli t,hal":t('!l'ri:<l:c:< nrc Ihe
:':II11C ft)t, ('illlC'1' 1'()llIIl'I'tioll 011 the {wo·im!}('(l­
:Ult'C ::id('. htlt dinl'r :<omen-Iml for dilrerclll
('Ulllll'('( inllS 011 tILt, fOll t'.impl'tbnec :,itl(', From
till' plilt at Ill(' t'i~hl, il \\'ill h(' "1'('11 tli:!t
1-l:]'(':l1<,st :lllt't111;lliotl 10 Il:HIllOlli(,,, i:; ohlaill<'d
Ull the 5000-011111 Oll t pUI t;1 p, ,\n a Ltentla t ion

p('ak:ll I!L{' ::l'(,t111d hllrmolli,' 111'('111":' wll('1) Ihe
:lOO- :lIld .:)(')()t)-ohm lap:, Otl Ill(' four-im­
PC'd;lUI'C' ,<iell' :11'(' 11"1'(1. Thi:: I)(':\k i~ Itot
pl'l'~'1l1 \\'ilh Ihe otllt'r l\\'tll:t]~,

"':illl'l' c,ith('l' :<ilif' til:l,\' lx' u::('d :11' inplIt 01'
oUlpUl, t\\'o t1iO'l'I'('1I1 ('utlll('('liullli art' po::..:ihlc
\\ 11('11 \\'tll'kiltj!: ht't \\'('('11 :')00 :1I1t1 &100 uhm:>.
Fl'um till' ('111'\'('" :lltU\\ 11, il i" {"'id<'lll I hal
~Ulll('I\'hlll hC'lIC'I' t'lI'lr:u'I('l'i"Iil'" will lx' oh­
l:til1l'd if l!L(' nOO-ohm t'ollllC't'liull i.s madc nt
tllC' l WII-i tllIW(I:tII(;(' t<icl/;',

FEATURES: .. TIl(, aUl~t1tlatiutt ;(\ tltt· l'llt-ufT
1·I'('l[lll'llt'y i:,!c,;." Ih:ll1 :! tlt'eibcl" for Ill() hiV;b­
P:I:<,.; :1IIt! 101l'-p:l:<"; modc'l", :11111 fot' ll'" h:tlld­
p:(:,:; mud,'1 till' :tTtt'llll:llicJt\ :1\ the dl'.",in'l!
[rc'IIIII'IIC',\' i" ulll,\' !l Ot' Ii t!{'{'iIJl'I,.;, (;-'.('(' at'{'utl\­
p:ltl.\·illj.). ('lIl'I't':",) TIll' nlt'\'C':" :11:"0 :,,11011' IhaL
a di:"ITimillatinll of al 11':1,,1 10 dt'dht'l:< is
m:dll la; tied 1'111' all f l't'qUt'IWi\'1i ~re:l I er t I1:U1
1.5 tim(':; lltl' cllt-ofl' fl'CCjIWII('y 1'01' I Ill' bigh­
P:l::..:: 1,\'I)('s,

.. ,\n c:-:t.'f,lletll 1l:I11tl·p:l ...." nlt('r t'lI\'l'rill~ ()l!tl

o<:t:I\'(' Ill:l,\' ht' olltailll'ti hy u:,ill)!; Illl' 500­
(',\'('11' hi14h·p:l:<'''; and 1hi' 1OOO~'~'('ll'lo\l'-p:l:<'''i in
1:1111 h'm, Till;' <'III,\,(> of :111 ('lIltal ion no. f1'C·

lJlll'l1ty for Ihis comhin:1liull iii showlI Oil the
Il(':-:l p:.1~(',

.. The t'umhill:lliulls HI' iliplll :llld Olllplll illl·
pcd:l1ll'I'S :n':lil:lhl(' wilh til(' TYl'~; sao-I{ :Ire
:ml'll that thi:< liltel' may be \\'tll'k('d fl'Ulll {'ither
:\ :lOO-ul1m li11(' or :1 \':Il'lHlm lube:' (pbtc n~­

Si:<I:tlICl' :\ppro:-:imall,ly 50fXI ollln:l) into a dr·
('uil of :dmo:lt :lily imlK.',!:lIlt'c with slli;;­
factory result:;,

Al(IlUU"ti"lI ,'I"'('I"'llll'i~til'_ ,,( '['\.•,.: Jo>:ut-H
Blind, t':'~3 Filt~~ {"r lilt "al'i"u~ fl'( llIiflafiTl~

il"tK'II"lH'Il~,
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('h:.m..u·ri~I'''~ "l llu~}\-ko"'''-01_ "",I
1(1lCk')-..1e hl~hol~ filtcn.

WAVEFORM

'1"1.\' ,jI"k~'rl .. billholc,'~ "",I IIM.I-.o,},·I... 1""_1'''~0

lIIo,ld. QII I...· u_1 i" ,,,,,,Ie,,, I" Iti\"(, II- OIlC""',l('t'l\"C

Ixtlttl-V.:l.."~ rh:or.a",U'l j"'k.

SPECifiCATIONS

Attenuiltion Chilracteristic: ~1"·'·fl1nl':lI,}inllMIM'l"L

Voltage Limit: \'••11:'1('" "I' '" :.1.1 .......:il'lIIU..} :~ ,·..It. l\l

"II.'" r""I'I<'I"'~" """ 1M' "1'1~iN.1 , .. 11x' :.ol}..,il". Iill,'r
10 , ..oils for "~U"'.hlll fiI"" inl'O" h'n"i""l" "'ill",,'t

"KIl,fir:uuh lll ...rillll: tlo., 1'...1.'11...· r"n-...... \. hil:h",r
""III'~ II"-I'l~, _1,,:10, ~I"r, III th.. lo..:oliom I)f lil.' :lt11'1I""­
,i,," 11(',,10. ""'} I... """I_'N.I.
Te..minilll: Tnt:., ":.111- \ I" ":{l1-1l illrlll~i .... :Ill' limo
,·id.,,1 wi.h I",th ..,ltk>nnll 11l1I:~ 11-",1 j:'rk-'''I' "illdins
I~U. Tnl; ...;Il).H b:,,, !IUl..... rim; luxs unly.

Mounting: \11 II"HI<-I~ ,'<I('~'''' '1',..." ..:m-H ",.,. ''''MmH,,1
in ~h"k-I C t:o-__ Tn'l: ,~H is llI"'",\MI in " ~I"dtl

I) ~".M'

Oimer'llionl: .......• tli",,,,,..i,,,,,, f", )'1,,010.,1 ( "nd \1.....·1 U
..-... "II "t'll'1 I"'!t'r'. \11 "':Im " it..-h ml1"1 I", "11,,,,·..d III
'lot' t1"I"h for ,h.. l,n,j....ti"" "r Ii", , ..nuIIl"ls (III "II
",,"10,18 t';o('(!j.t """1; "';{lj.. J(,

Net Weight: Tnl: '"1.0, iH 1"0,,"\1.; "II OIh,·...,. ;Ih
l"mlld,_

('tll.()J!

1'111>11 Fr"'IIII'm'lI / tTl ,,,,,I</IICfl (',,oJ, 11'"",/ "drr

830-A 500 cycles 500 n low-Pass FII:rl';lwo.\'r $30.00
830-B 500 cycles 500 n High-Pass Fll:I'EIWIIIL 30,00

830~C 500 cycles 5000 n low-Pass ~'II.TI'.Il,'" ro~: 30.00

830-0 500 cycles 5000 fl High-Pass FIJ:n;Il.:K\'l' 30.00

830-E 1000 cycles 500 n low-Pass FII.TEHTO,\1) 30.00
830-f 1000 cycles 500 n High-Pass t·ll,"EIOII·,.lI 30.00
830-G \000 cycles 5000 n low-Pass t'll,l'Elf':I(:S 35.00
830-H 1000 cycles 5000 n High-Pass FII.Tt:ltl'II'E 35.00

J5000. 500 n !830-R j1000 cycles 50,000,5000,500, Band-Pass HI,Tt:1l1l0'I·t: 35.00
Ison

OTHER FILTERS

A 4<X>-cyclc b:'IIj(1-1Xl~~ fihC'r, Tnt: 5.10. for 11-.(' ill di..lorlion 1tlc:l~lIrcmcnts.is dcs:ribed
on tile' nexllJ:IJ;('.
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WAVEFORM

TYPE 530-A BAND-PASS FILTER

Tnl1l..:mi·"jon ... h:,r:H'lcl i"i..~ of Tn'" ;):1lI- \
Il:lnrl-Pn~>l Filler.

~
!
•
§

i

,
II' --

II!' -' - , ~
w

•
, M

..
0. '00 ~ - .. - -....[QI.VlC'f IN C'l0LaI

This bIter is c1l':,igncd foJ' \1":(' \\'il II :1 100­
cycle o,willalol' 10 proddf' ;1 \"I'I'Y pure si~tt:d

fot' dis!.()l'hOll IllC:1Slll'Clllelll:<, an(l fol' ullll'r
:tpplj('atiuns \\"hel'{' onl," all eXII"C'mel.,- i'll1alJ
harmonic contenl Call be to]CI':II.('d. J I m:1Y

1J(' u,.;cd with fnnd:\lHcntal freqllencies from
;H5 to 12.') (,~Tk,.;, pro\'idillg IIll attelluatiun
of :\t !ell"t ,1)(1 decibels 10 all barmOllil'';. In
adtlit ion (·ull,.;idcr:l hIe :11 t C't1ll:1 t ion to pUWCI'­

lillc fr('qucncics is prodded.

SPECIFICATIONS

Attenuation Characteristic: (:-;<'c n\·(·"tI\l"'II~·ill;':

<,urn")'\ I'(·"k "r III"xiulIlIll :L1!(~llll"li"lI i~ ""I for I"f'jl'<:­

ti"l1 "f t he- -,,(~'J-t:yd,' ~('<,,,"rl !wrnl"II"'.
Voltage Li mit: \',,11 :11:"" 111' tu :'J)l>r",<inl:ll('I~' ;1 ,·"Iu :11
:"'." frc'lut'l ....' mfW 1)« ;'I>lllic<l to th .... 11he-r illl>lll t('r­
tIl11l,,1~ wilhnll! ~il(nifk:Lntl~· ,.,ll ....rinLt till' r.·~I"'ll"" rlln-c.
.\1 hio:hcr \'"Ital::<' 1""ds slio:ll1 "hift ill (h., 1"";olioll uf
the nl!l'II""I'"'' Iwa!.: may 1,., l'''lll·rINI.

Mounting: l"illl'r" arl' IttOtllll<'(1 in ~\'Itl(brd draw"
~1t:,·I. \\":I.,,-I111l'd :\Iu<ll'l n ,.,,~I'~.

Di mtnsions: ('a~,·. (widl h) ."i' I " (It.·i,,.hl) ,"i', S lL!(·I.t h)
.; I t ilwlll'~. u\"\:r_"II. (~" al"., di"I(·tl~i"II\'\1 .In,,, illl(
helu w.)

Net Weight: lll)<)unds.

530-A 600 ohms I'OC.\L

J'rirr

$35.00

DIMENSIONS OF FILTER CASES

JI()nh'/, /I JIOI>D. (' .I/OIl":J, J)

11 •..•.•..
n ..
c ..
J)

E
F .
G ..

:tIl" i",'I1('~

a I., i""II(',
.j ~1 i""hcs
~""II illdl.·.
:!3~ illd,,'~

l}i jlldl(:~

% inch

:I' .. ;11<'1ll'.~

itu·h{·~

(I S ll1rh('_

:1' II h,..lw<

:ll~ IUl·he"
~: s illChc.•

% inch

:;", i",·h.·s
,-,It i",·hM

.j' .. itt<·hcs

It.t judIe,,!

.j"1 i"<'1,(',,

.J'" j"d,c"
hillch
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METERS

Dirccl-t'C:Hlillg instruments fOr the mcas~

H.-cment of volt:lge, C'llITClil. I>owe.', rCiSist­
allCC, :l1ld at her qWllltilics :Irc indispensable
items in the cle<'lronics Jaoomtory. The
GCllcrol Badia C:omp:U1)' has u!ways pio­
nccred in the developmellt and manufacture
of spcciali7,cd '-'ypcs for radio and electronic
mcasurcmcnl8. Its earliest products in this
field were hot-wire :unmclcrs and high-sen;;j­
tidt:,,' gal\,;lIlOmctc~.

""hell !';uitublc vacuum tubes hCC;.1me com­
mcrcinlly an,ilahle', the first Gene!":ll Itl(lio
vacuum-lube voltmeter, the Tn't: -126, was
designed. III W3i, the first commcrci:'ll peak­
indicnting lype WlIJOi :lnnollllccd. :t develop­
ment stcmmill~ from simil:u circuits lIsed
e:lI'licr in modul:ltion meters. For radio-fre­
quency "olt:ll;:(' Illc:lsurcmcnt, development
htlS been I>ointe<! toward higher :\I1d higher
frclillencics, :IS new and bettCl' vucuum tubes
became In":lilable, The new TYPE 1800-1\
which represcnts the best perfonn:\lICe :n':lil­
:lble from pl"CSCnl.-d:lY conunerci:lltubes, oper­
ates at frccluellcics up to 500 m(:gacycles. It
also mC:ISU!'CS d-e voltages, and, with capaci­
t~'lncc shunts, cun be lIsed fOr r-f CUl·rellt.
melll$urcmcni. Its :lc<:ur:lCY specification of
±2% is l'on:-:idcrobly better than Ims hitherto
been ri.chie\'cd in vacllum·tllbe voltmeters,

Beyond this frequellcy, simil:ll' {;irellits
using :1 crystnl diode instead of a vaCllum
iubc have made 1)().."'Sible the TnI': IS02-A
Cryst:ll Galmnomcter, which operates up to
1000 :'vlc, A pioneer instnmlCnt, this volt.­
meter is nol as itecllnltc as the vacuum-tube
t.ypes used Ill. lowcr frequencies, but fills a
dC'finite nC<,,'d in thc radio labomtol'y for a
voltage m(::lS11rll1g dcvice up to 1000 mega.­
cycles.

Combining the V:lCllulll·tllhe voltmeter
with the simple ohmmetcl' circuit has made
po::;sible t:he direct-reading megohmmeter, a
('onVellielll aid for r:1pid testillg of high­
va.lucd rc.."istors, ill.''!lI1:ltion :Lnd capacitot'il,
The 'J"'PE 1801·A :\Iegolunmctcr Cl.\n also be
used as a high-re':iistllllce d·c voltmeter, :l

feature which adds cOIl~idel1lbly to ils utility.
E:uly recognizing the utility and simplicit.),

of oxide-Iocctificr-t.vpe instl1.lInents for audio­
frc<lllenc.r work, General Hadio cnginccrs de­
vclopcd assemblies USill~ rcsi:jlivc nctworks
as eoni'tant impedance multipliers, such as
the T1.'I'E ,18:1·),' Output. :\letcl',

Another adaptllt ion of Ihe l'Cdifier Lype
illdlcntol' is the r1ircct·locnding olltput-power
metel' with udju::;lable imped:ul('e IlIpuL,
reprcscnted in the curl'Cnt (;ellernl Hadio
Iinc by the 'ryl'~: 583-:\ :llld TnE 783·.\
Output-Po\\'er :\leters. With th~ meters,
the ))Ower an1i1nblc from :Ill audio-frequency
source :1::; a fUllclion of iml~l:l.IIce can be
Quickly me:lsurcd. Whell the meter impcd:Ulce
is adju::;ted for rn:lximum powcr, the source
impednuce can be determined.

For porL'lble use, the 727, 728, 729 series
is :lvtlilablc for mea:-:uring :l-e volts, d-c
volts :md megohms, These :ll'C :\11 baUery­
opcrated illstnamcnts, idenl for field usc, but
c.'lpable of labor::tLOry nccuraey. The T\'I'E
728-..\ \'ucumn-Tube \'oltmetcr is :l.Il uu­
usunll:r "cr&1lile instnuncnl, mC:lsuring d-c
"o!tugcs from 0.05 to 3000 valls, nlld having
an input rcsist:lIU,'C bet.ween 1000 und 5000
megohms for all scales.

For low-level voltage staml:lrdit.'ltioll, thc
:llldio-fl'equency miel'Ovoltmcter C:.lIl be usccl.
This instnIll1C'Ul. cOll!-ists of n ,'ollmeter for
standardizillg the input at a Ic"ci of :1 few
vo1t,~, followcd by tl calilm.lloo nLtClIll:ltor to
produce output voll:lgcs dO\\'11 to 0.1 micro­
volt., It is »:lrliCIlI:lrly lISl'ful ill 1;Cllsitivit.y
:lnd gain rneaSUI'Cmcnts on n.udio-fl"CqUCliCy
equipmellt.

For 1I~ in I hc rapidly dC'veloping rndio­
activit." field, Ihc no\\' TYI'~; 1500-A Counting
Hate :\letllr with its :lssociated Gei~(:r·

:''''llcl1er counters is list.ed, the first of a lIew
line of .. It inst.ruments fol' nuclear mcas­
tll'cmenls,

Meters for mC:Hlllt'ing othel' quantities arc
listed in other seetiolls of this C:lt:llo~, The
J:,\lDUSTIUAL. section indudcs the THE
750-B Sound-I.evel iVfeter, fot' illllllstri:llllOisc
me:lSlI1'Clll()l\L.S, nnd the Tyl'~~ 701~A Vibra­
tion :\Ietcr, for the IllC:lSUlocment of accolera·
lion, \'c1ocit.y and di~pbcclUellt. in mcc,h:lnical
systems. JII the \VAVE10'0 R:\ f :section will
be found the TYPE 19:JI-A :\'Iodulntioll
:'Iollitor for mC:lslll'ing 1>Cl'cellt:\gc m<xlulu­
tion in 1',Hlio tl1l11f.:mitterli; ihc '11.'I'~: 1032-A
Distortioll and :\oise :\Ieter, for Ovcr-[\1I dis­
tortion and lloiS(' lc\'c1 me:1su!'Cmenh:i in
transmitters :md :l.Udio ecwipmcnt; and Lhe
Tl'P~, i3()..A W,we .\nal,Yzcr, :l sharply tuned
voltmeter operating 0"01' the r.l.llgc of 20
cycles to 16 kilocycles.
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METERS

TYPE 1802-A CRYSTAL GALVANOMETER

USES: The cryst:11 ~alv:ll\ometcr is n direct­
1'C':ldillg "ollmal!'!' ful' usc ill, fn'qucnck,-; be­
t wccn 30 ami 1000 megacycles, I L tall :\1;;0 be
t1s(.~I:ls:tn indit::nor of \'ult:l~c til, frrqucllciC's
Ill' to 1000 mcgacyt'lcs..\lthough iL ronds
dit'polly ill \'o]l:lgc, its absolute :lccur:tCy is
not. as g;ooc! as that (If Gelloml Hadio \':tCUUlll­

tuhe vullmciC'l'S. :ltLd for this rC:l1jOll it. is cal:\-

log('l! as:l. g:IIV:lllOmctcl' I~tthcl' th311 :'5 a \'011­
meter. L:loomtorics cn~agcd in IIltr;l.-hi~h­

frcqllcllcy mc;\surcmcnts williintl this instl'tl­
menl in\"lllual>lc, since it. (';..:tcnds by about
three to ono the upper fn."quclle:" :it whit·h
r:lpid, direct-rc:.uli'lg VOII:tgc mC:lsurcmcllls
<::lll l>c made.

DESCRIPTION: FUllction:llh'. thi::; illslnllucnL
consists of :1 cr\'S~11 rcetifi('r :lIld :l d-e
\':u'uum-tubc ampiiliC'r. The cryst:lll"Cclifier is
buill into;l small shiddc<l probe, :Utl.!:1 e:thle
carries the rectified \'oltage to the d-e :unpH­
fier :\Iul indi(::ltillg meter in the c:tbinel. The
probe is pro\'ided with a number of n:'lIlo\'ahle
fillings, including 10:1 :lIld 100:1 multiplicn<,
:t ~IXi:ll :ldaptcr, and :l 5O-ohm t{'nnin:uing
resistor, The d-c :lmplilk'r U:'C$ :l. triode in
:\ degclterati\,e c:lthodc-follo\\"cr circuit.

(':\lhude :tud phlle power i~ obt:lilled from
SCIf-COllhlinl..'<l IXHlct'ics, TIll' C:l.hinCl h:l": :\
slumge comp:\rlment at the top fur hou~ing

the probe and :t(,l'c~ri(''''

FEATURES: .. The \'Olll11l"lCr lic:l1c i" :lpproxi­
m:ltch-!ille:lr,
.. \'oli:\~('S up to 100 \'olts call he Illc:\.'<IlI1.'(1
by u:..in~ the ('OI\\'('lli{'llt multipliers th:IL ;HC
j>1'Il\'ideti .
.. The norm:ll \'ariations in lui)£' char:H'\('r­
i":lit" and lIa Ht't'." \'ult:q,;:(':"" till llVL:I pprceiahly
:dTc<.'t the mCIt'I' indie;ltion,
.. The \,HI'lety of pl'Ohe tel'1nil1aliOIl~ Ill:\kl'lhc
\'oltmct<"r aU:lI>t:lblc to mall." t,\']lI·.'< of
mca:'\II'CIllC't1l.
.. Bat1cries ha\'{~ all opcl'aling lifc of approxi­
mall,h· 20U hOllr:,.
.. The c:llihl':lIion (::111 he ('Ilet'ked and :lU·
jllS11'd in lerms of a vu1t:tl=:e obtnincd from
:1. .JO· to GO-cycle :1~C pOWel' lillI",

l'('h"nllll;(' ,Ii:lltf:"n or
Tn·l. 1"'01-,\ ('fpc"l

(;"h""'''''/''lM",
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METERS

SPECIFICATIONS

,
'.

•

\'iew or ph"ltll'>lI~I('rllrohe inf'h"linl: lIIuhivlicnl
ali<I lerl1.i"ali,," ~r)e..;.

,\1 (~I,...nf'i('-I I.... ,¥l' a n..min:ol '~IJ(' b"' ...~n 10 nml
:W )1 ... Ihf' 1ll.1i''''I''''' r"II' "IT IL." n .......'11 "r thf' !!tII...11
~ r111....;la ;11 III<' "r"I.... TM- frt'<'I'I<""'~ III .·hi..h
Ihi" dT,.,.1 I 'n.'. ".. 'i<"O;":&l,Ir ,lcl,..."d~ Ill ..... III<' """""r·
,,·ns.;,."' ..r Ih.. h"li\'i,lll:11 "I"\~'''1. I~"if'"brb' II." h"rk
rt'lIi>,'"m,,_ 1\r<':IIl"l' tI ... 1,,"I1;I,I;r'" "rt' r:o""..il"'''~ ,'.>11­
"1:'" t1h-i\lrl'>l. 11,.. III"lllnl: fn"IU('Il(·.\' i" hi!dll'r "'Il·1I IIIt'Y
:trt' 11;1(·,1.

Input Impedance: Th.. iUllll' ,·"II:...il'''..... ill u..lIrh·
ill\lcll(·ll.lrHl "r th.· ~1"",I:oHI "I"\'~,,,I "",-,,<I. I,ll! IIII' illllUI
ro"t!"r'UIWr ,1<-1"""1,, "" 11.(, f"''(I".. lIl"}'. \'oh"l:!~ Irn·l. lIml
,h" '·l')'~I:,1 rh''''II'·II·n._li.·•• I'''r I~:!IH r~'~llIl~. nl f ...••
(11It'IIM". hl"hl" 11 ••1 :'-1 .. IIml \',,11,,1:" h""'I~ Itl"",/, II f,·"
h'nlllli of II '',>It. ""1'n-"\'II""i,,,' ,'"hl"'~ :,"",

I'rvhl': ('''1>10<';111'11"'-' -:.""f
('lltllhIPI'"U'" -100",,,1,,,,,

10:1 MIl1l il,lh'r: (·IlI"... i'1lI1'''' - ::;. ,,"f
('.IIIIIi"'I:lIl .... - 1,1_ Ihlln :l.i ,,11111<111

100:1 ~lulIiv1il·r: ('ltl"",il""''(' -I.ff",..f
('",,,1<,,'1:""'1'-1,,;·... ,IHlII W,..mhns

Power Supply: 'I'll<' 1ll"""~:<Q' l"ul,'ri!'~, nIl!' Illltl1l'lI:I
Z:10:\:\ 1111<1 "nl' I{lItl:l'~~ :!F. M,' .•"pplir,l,

Vacuum Tube: (luI' IH::' \'llO'IlUmll,lJe iS~IlI'I,I;I",l.

Crystal: n,,,· I ':llll '-r"'rllll il ''''I>I,Ii,·,I.

Mounting: lU"rk ,·n,,·Ur "lum;lmlll Im",·1 ",nmll,..1 ill
3 ~hi"hl<',1 wnlllUl ""hilwI, Til" t·"I>!!' IIlnl 1.1'1)11(' "re
alol'l'(l ill lll(' ""1",,,,1. 'rlll- ,·"rt'Jo·ill~ IlHndh, .."u I.., .... ~
.... a ",",'('ni.·1It ~"I'I'''rl r"r Ih... j,1.~lr""l<'U1 "I",u 1,I"r.·d
on ... I"" ...h "ul.II"'I""',·!lill,..ll",,..".

Accessories Supplied: Ou,· '1"'1''''' I'O:!-PI 10:1 :\1(l1Ii·
plwr, ",'" Tv",- I"'Cl:!-l~! 11111,1 :\luhil'lil'r. "ue T"I'I;
INJ:!-l':\ l'I.I,l,· r,·rmill"li"". lillilll:~ f"r 1,1"1:'11;"1: ,nl"
or,·rt: ;; 1.(; ". ';I.~II'",,~i,,1 '~)llt"~·l"r~.

Dimension.:".'('.~IU', ;U1·I,,·,•. n'·...r."II.

Net Weight: I(P , i>olll1'I~.

Voltage Range: n.1 lfl I \·ull. din."'l Tl'Il<line' I ttl 10
,·"lt~ "Iljl IU In lOll \'"h~ <li""..-' 1\.-:,\IUll: "'ith multi\,licrlI
~lll'lllil'tl.

Accuracy; ±.j'i nf full ",":11(' nn .irm""id:ll \·"ltll.~,

II\lhjl."-\ I" fr,'qll('ll"" '·"rrt'<',ilon.
Multiplier Accuracy: \11 1111lhiJJlil'r,< 111'(' ,,\Iju~tMI to
I"I\~ " multlp!) inl! rltr'n.. "ilhi" 1::;.' .. of ,10.. "',min,,1
\·"Iu.-,
Wilveform Error: TIIC" IIWI('T re-;.PflIlM' "1'1'r<>:Irm,.. III,.t.
of II lot'lIL ,,,lIn,,,,ll'r, hut tilt I.. i. <'lllihr:"l.'d in r·",-.
\-;o.I,,~ f".. II ~II"''''''I&\'I' inl"'" On di.tnnf'<! .nl\·r(....rn· the
P'lrt'(."n1~ d,'\";",;"" fir the.- reluhllll: f"lm lilt' r-m....
"..I,W' n..,,)" he lUI bllo:l' IU' 11K' 1000rCfl,lPlll:e lie lI:umoniQ
111'I!"'Cl11.

Frequency Error: TIIC" 1I1'I",r limit or u"Clul,,_ is
deu'nUllH'd ,,~ II.., f""I'oe"")" "f Ool"rN;'., n>P>llnnt'C' ill the
rr,.~I,,1 \.... ,1.·. "111,·,, \':lri,'1I '''''Ol'~ diff"n"1lI '·r}'.>'l:.I" b}'
,.,,1111' IU"r I':>', \\ilh n 1'\:!I II /',;' ,,>\ ;lIlhl'I'n'I ...•• lhe
n'lf<'n,,,,1 (~IU/""''' i' hl'l"t1'11 IG.)(J 1111« ~'lltlll ~I'" "'ilh
II",' 10'1 m,dlil'li.'r nl'"rhl'(l. Ill""'<'(''' I :Ollll nll,1 :.'".'1lO :\11':
and "i'll ,I"" 100:1 lII"hi\>li...r allArlll'i!, ' ....1....('('11 1350
a,od IWoO M,'

11101' l·ff...1 ,of r...."'nll~Oil til(" "'r\C'r itu.li..,.lio,n 1lC"""'IIK"I'
1l1'1.l'f'<"i,,'-", III 1I1.,UI :'W ,,~,'1iH and r,I'IA."" IhC'
mt'h'r ,"diMali"lI '" lit' hid'. C"rrr"<'1i"," "'Ill I... Ill".... f"r
Ihi' corn... I,~' 1I1,,1I'loI"iul( ,hi.'" ''''''rr i.,,!lrllu"n h~' r<d

(rf :!/.,l•• h..·.... / i. ,I", "\>!-'r:lli",,: f""'"I1'....." "wi f. i" ,h...
n'lllJll:ml ("'fl'''''''') TIl{' f,,<:.O(" I - ! f.I' .~ uO('llll all

all "1'1,"'l[illl.1I'· r'.r ·,ioll1 ."/'11 Ill\' fn"I""llrr I.. 1lI11rb
1.1'1.," """'"'"l\'I·.) Th '..,rn""'"'''' " (Ull'" ~m ..( fr",
'IU"""}' r,.r Ih,· "n'''''!:'' "(,, lIIunh"r "r ,'r.\"u.l~ i~ l:i''('11 ill
Ih., "r....ll1l':ll.~ i"" 1,1"t. Th.. ,I""rll li"l'~ tl·I"r....·nl Ihl'
In"X;IIlUflI ,lr\'1"li"n~ III Ill' "'~I>c<'It..1 in Intliddual ,'1"\'8­

l:ll~ ,,,,,1m,,}' nmllUIII I" ±:.'O', ,,( 11)(' indi"""..1 \'''hnlll'
III IlltM) ~II'. Th.·",· r"rrt"('li",,~ """ ("I' III<' ""h."'1:1' al lilt:
f~e Oflll<' wulOl' ",Ill 1II'lll'Uhr tl'nllirlllil.

('orr('t'linll I'Un'C' lor Ihl' Tl'l'l: l..o:!·.\
('r}-~tl\1 (:nh-'"I""INN a>i " fllU/,Ilun ()r fr...
'l'U!Ilr)'. rll('('rillillllt>< i",lir:tl('il h~' Ihe
1..,11.....1 nrrll III 10" frf"OllICu,-.ie- IIml dOL ted

liltel lit hillh fre<llIrlll'i('~ l.ri,o(' from diffl'reul'('S
IIUIQU; ('.Y~lnI8.

T.,.
1802-A I CrystClI GCllvClnometer .....•.•....•.. j $220.00
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METERS

o

TYPE 1800-A VACUUM-TUBE VOLTMETER
(A-C OPERATED)

DESCRIPTION: The hi~h-f''eqll('lIl'Y probe con­
taillS:1II 3r(lrlHyp(' (lin<ll' l"(,(,!ilil'r' l'urmN'l("d
by \'('ry shurt l(';lds to III(' input C:'II>:u'ilol'
whil-h i:. :l sm:lll ImltOll-type Hldl mtILllll('(1
all a luw-III:-:; illsul:llillJ.!: <!j,.t. j';:,:c<'111 fOr tilt·
slll.dl :Jr(':t Ollhi.-: insulation:ll Ill(' fnlllt. til('
l}mlX' j" ('Umplc'lc-Iy 1"ltiell!NI. .\ 111('1:\1 (."al>
sc.:n:\\:o. OlllU Ihe end of til(' prolx- :llld is n:<C'd
to :Ht.u'h \':IriOliS lilling;; :UltllC'rlllin:ltiullJ' tu
the pmlX' illpUl. The (,11M. whil'h :lh..u su,)­
pHC':" he:ue-r pu\\"C'r 10 tlw tliOl:I(' ill ,lit, prol)(',
c:lrl'i(';; 'he n'<'tifiN.1 \'OIt:lJ!:C lI):t <!-t' :llnplifirr
:Hlli illdit'atill~ Illl'ter ill the ('abillC'j of the
in"" nlnWlll.

The tl-(· :unplifit'r COll.:j"i!S of :t b:\l:tllC<'t1
t Will Iriocl(' ulX'r.:11 illl!: in :1 hi~hly <!('J(cul'r:lt iw
(·il"tuil. The- rt'1'lificd :l!tcrll:llillg VOIt~I~C i"
appliNI ,lir('tlly to IIIC' l"Hlllrol y;rid of 1111<.'
1rintl(\'. :111,1 :\ diude, that :<f'n"'" ollh' to h:lI:lIIcc
tilt' clTet'l of Ilw inili:tl-"cludly {'litT<'nt ill the
m'lifyilljl: <lind(\', i,. l"OllllN'l('(1 In the {"(mtml
grid nf 11ll' :'('('011(1 trk"!,-, 1)('~ell('r:lli(Jn i...
olll:li!wd hv {'OIIIU>(,tilll(':lnotlll'r I\\ill triode
in Ihe t:llflUt.!C l'ir('uil uf thc amplifier, The
illdit'alillJ!; melel' il"i ('OIlIlCI'lt'fl in .:t'ri(,ti with
Pl1'I'i:,ioll r('"i:-tul'l' bl'I\\'CCII th(' l'alhlXll~ of
till' :unplilyillg I win t !'iOdl':-, '1'111' dl:tll~(· from
onc \,olt:IJte 1':.1111(1' to :lIIotlll'1' i:; made by
ch:lllgill,l!; Ihl' \':dlll' uf I hi:, :'I'di':') rr,.i:-I:111CC.

FEA lURES: • The inpllt impcd:lIIcc b- 11l;!ill­
t:\iIlCtI al :l high valtw 0\'<'1' :111 Ihe nlllg<':> of
the \'ollilleu'r fOl' 1)(lth :\-(' :lIld d-t· Illea~urc­

Illt'llts. Thus \'cry link- pml"Cl' i,.; lakt'll from
lite f:OIlt'('c twin}!; lllC':lSIl n'l!.
...\I'('ul'llte 11\C:ll"illl'('Ill('lIts at II'CqW'II!:iC'S lip
to >;('\'(,l'nl hundred IllcJ.(:lcrch',-i C:111 he made,
bt'I'au~ tile- ~mall prohe ll1akl·g pm,,.;ible ycry
shul'l Irati", The plug ICl'lnilll\ls Oil the probe
C:W 1)(' l'cmll\'cd to shorten Ill(· le:ttls still
fUtlllt'l" Ot other Iittitljl;s or Il'nnill:lliulls can
be u,;cd in ..leatl.
.. .\ pel'lll:lllclIl c:llibmtic)1\ ~llh:-[:1l11 ially iude­
pendelll of tube ch:lr:Il:[cl'btil"l"i is I)(b... ihlc,
hCl:au:<c Ihe <Icgcncr:nion in Ihe d-(, amplifier
s[:lbilizr:-: lh(' ~:lin.
.. The thrN' hi!!;Il<'::<t :l-C S(':t1cs !\I'(' pr:H:lic:tlly
liIlC:lI', and there is :sufficicnt. U\'cl'l:lpping of

USES: Thc TY1'~: 1800-.\ \':l('ullm-Tllbe Volt­
Illcl('l' is a hip;h-ill\1)('lhllll'(, \\idc-mll}.!C \'olt­
mcl('I' 1\ hit'l! 1':lt1 hc' u"I'1I not olllv 1'01' mC:\.~llre·
mcnll'i al :Iudio :In<! radio fl"C'{IU('lIc'i('s lip lo
scv('J"al hUIHh'cd llWg:H'YI,lf'S bill :\1;:0 :\1. tit.

III addition to ils ll,;C as a vultmcl<'l'. tIl('
TY1'E 1800-.\ tnn be 11-:(·(1. with tilt' ;:pedal
511-ohm 1{'l'lllinatinp: n:· .. i..lol' \\hil'll i;: fur­
ni::;Il<'II, 10 mC:I:-t1rt' ('llITC'1l1 alld 1)(1\\('1' ill the
ICnllil1:ltioll of Iilll~" III' 01111'1' IU('flliulI::<.

.\11 hou~h c.-:llihr:111'l110 p:i\'e I he r-m-'" \':llm':­
of :lppl'o"ill1alrly ..illu"Oidal \·uhaJ.(C''', IIll' \'olt­
mell'r (':Ill II(' 11 ..('(1, £';>;('('111 011 Ihl' 10\\"1':-1 \'011­

fll(C r:l1lP:('';. to detl'l'miu(' llle pc:\k value of
a complex \'ultagc \\:\\'0,

St"!It'\'UA1K- C'ir..uil t1i:lIlrllm
of T,rl' 1'>l ....\ '·:>c"\'I1"'·

Tuhf' '"lIhmeter.
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(/· ...fl) PJ"I~ of the tc~i~tal\cc tl1ld react ;I'e ('QnlJl()IIl!"I~ of the input imrl'Cd:mre of the TY1'I: l~OO·.\ '·IlM.l1llll.TllhC" Vol10
IIm',.,r. (Ui{JM) I'I"I~ ~h<),,"ill~ r"ti.., ",f "llpliNI \""It"l:l.' In i",li.-alel! \",Iw~c"~" fllllNiull iii fr('llUCIl('Y fur \·"riClll~ ,":dll('~

'If illdir"I('[1 v"lt,,!(f'. 11Ik('!1 wilh ,''']1 ull Iml Illlll' r(·,,,,,,'("d.

the v:\l"iUIIS l':ltIgcs sO that all l'c:Hlings eall
be mad!' well up Oil the scale.
~ Olll' 7.ero adjll,.:tmcnl COIlI,raJ sCl'n,:,.: for :111
rall~('S, llnd I'e,.:cning: i" not required frum
rallgC 10 rallge. :\ mgllhtU'd ]lllWC'\' supply

clirninatf'''; flul'ttl:llions in Ihe zero ,.:('tUllP: Ill"

ill tht' mC'tel' rcadill~': OWl" fl, \\"itk- ran.!!!' of
Ii 11('- \' 01 tage \':1 ri:, t i011:-< .

.. (h'crvoltagc,," on any "calc will nul damagc'
the instl'UJncnt.

SPECIFICATIONS
Voltage Range: 0.1 eu 1':i(J ,·....II~. ,1-(', ill ~ix ranl:~S

(O.T•• 1.5. ". I.;. ';fI, '''1I11.'U ,· ....h~. full ~""I~): ILOI Itl 150
W.lIS, ,i·,', in six raUI:".' (U.:" J..'l. ,~. I". :,(1, alUl I;:iV "nll~,

fllll~"ald,

Accuracy: DC, ±:!c;; of hIll ~1',1I1' "It ,,11 s'x r:tlt~"S; .\C.
±:!";- "f full s",lIl' '>IIuli "ix mn~I'" fvr lliltll;j<,id"l ,',,1I"I:"s.
sllbj,;-,'\ III frl'l!UPIWY ,'''IT('I'li''n ("'•., below).
Waveform Error: 011 Ihe a·,' n,hal:" nllt!:~'ll, lloc' ill'
~ltmnenl "I~r:lll'~ as " I"',,k "ol!llwl"r, I'"lihr:u,',l !U

rend r-II,-s ""hlf's of a "illl' wan'. "r U.70; or rill' I",,,k
",l1ue uf a "ullll,l"" """"'. On d'slI>rll'<l wa""·f,,rltl~ lhtl
ll\'rf'"nl"l:l' d~"'i'lIiml of tit ... rNlllilll: f"'1Il d,P r·m-ll
\':tlm:, "'''.'' 1>1' "S lac!:" "s the l-'Cr"~'''I''I:I' uf h"rll\OlIi,·~
I'rl'~I:III,

Frequency Error: .\, hilth ftl·'l""!ld~·:f. n'",m'lIH'I' ill ti,e
iUl>ul "ireu,' "lid Ir:tltsil-Ihul' "ff~'cIs iTt th.. (I inc!.: r~"·lifi,·t

iutroduee errors ill the meu'r re"ding. TIn: re:fOllance

clT,'el c.... \1,""$ Ihl' 1lI~·I,·t III r"'HI hil:" :\r,,1 i~ int!<'I><""h'll1
uf till' "PI.l','cl \',,1Ial':(,. 'I'll\' lr'llt~il-lillh' rrmr i~ a flllw­
ti'll> "r lh~' "l'pli,'d ,·"It:,!:,· n",l h,",l~ ,,' ,',,(l~e IhI' JUN"I'
to r'·"lll,,\\'. The :W"OIllI"W)';llI: 1'1I1"':>~ l' ",. IIII' fr''''''''Il''Y
cMr,,<,li"lI r"r ""'''''r:d diff,·t('1>1 "oh'n:c I~·\·,'b. IT will I"
llOiNI I h"l "I 1",,' ""IIHI:('S III<' t r'lIIsit-lin,e "lllll'<'~'lH'lIll'i'

..ffl"'I~ h.... tllc. '·'I(I'·'·!. \\,hil';-"I hil:lt.. r \·"IUll:<'III!1t· I'n"t
is ,tlruo~l ('ulin·h' du~' ell n·SI'""n,·\·, '1'1", ro'SClltaltt fro"
clnl'IlC')' willI ..""·v,, h", I,hllt rc·","",'d i~ "I 0"1 1\):>1) ~l<-.

This "ohll\l'l('r may 1", lI~NI "t ft"'ln... lt,.j,·s a~ 1"", :I'"
:to 'Tc'l('~ \\'il h " fr"'I~h'''''.\· "rr"r ...r les~ Ih:,1t :!C';.
Input Impedance: .\1 Ic",· (r"'I'''''I<'it·''' II,,· 1"IUi"IlI"lIt
par,tllt'l tt,~i~lall\'~' of th" a_,· i"I,UI ('jr"lIil is :!,; 1!"'I':t>lll"~.

:\t hh:ltcr fre'lU"It<'i"s Ihis 1'I·"i"""II''' is 1'I'lh,..,·\I hr I,,~~,·~

i .. 11,..,1I1nlHl ,·:<p:"·i,,,,,I'l·. Tlt~'l"I"r"Illellt1",r:tIII·1 '·"pad­
"""." ," rad'o ftl"IU,,'1<'ir~ i;r. ;l.1 I'l'f willl Iltl' 1'1',)1 C' "'11'
flll,l pllll: n·IIHw",1."\t amlin ftl'IIII"l",ic,s Ihi~ "al"",il:HII'~'

irll'rt"''''·" IlIie'hll., , TIlt' pcoh.. ""1) :'"c!I'III;': ",Id "pvro:-;­
lIlaldy I.:! j.tj.tf. Till' :""'oml"",yiltl!: plm l:ivl's ll'l' "'If;:>..
liol> of /r,. '''lIl X,. wilh tre'lu(,JlC'Y,

all Ih,' d-C' n\ltel'~ I"''' ",,1""11 or illilut r('~i~l:llice art:'
Ilru\'id~'\l. lU IIl~~nhm" "",I upI'n I:tid.

Power Supply: \U,j I') I:!;, ""Iu (Hr:!1lI I" ~,;U) '·I)hli.
:,-". t,o I'. I;!) ,'ycI,'~. Thl' ill_'trUlIlt'''1 in"lItl"or':'I'-~ a \'(111­
"1'." "'ltlllawr 10 C'o"'I)<·II.~"I" for IIUpp!)' '·'ir':>.\i""" (>\'I'r
Ihi~ ""Il"l:e r"llge. Th,' l»lWt·t iltl'lll is It·:s>" I hall '!.; U'"II~.

Tubes: Tw,\ (K1tJ.~. twn j;:-'1.7-(;-r. 'I"" l.L\Tti. 0111' U(·4.
olle tL,'",-GT G. ""l' ;;_4. ,tIIll \WII !l!lI "tl' usecl: "" "re
slll'plit>,l.

Accessories Supplied: A litll' ""'''"'''\01' ,·"rd. Tn·o:
:!;·l :Hltl 1'1'1'0; ;,-l let",inali"It~. a",150-,,1<11I u'tt"inalilt~

1'('."i"I'" f"r prol",.
Mounting: lJl:trk 'r:,,'klc' fill ~It "lum'IIIlltl 11;'11<·1
tll"\IlIII·~1 ill " ~hi ..I,I,',1 "",,Iuul ,':,I,illl'l. '1'1", ":,1,1" IlILd

W"lot' :trc 810rNI ill Ihl' ,·"hi"l'I. Tl,e C'''tr.,·ill:.: !",udi,·
l:>,,1t I .. ",'1 3$ a '~""'I'"i""1 ~IIPI'''''1 f"r Ihe ill,'lrllllWll1
"1... ,, plat>PCI ult:t 1...·lIt·1< \l"h II,,· lJ"ul'llil,,·d 1>,tI'k.
Oi mension$: (\\';c!rh) 7'"" (dl'ptlo' ,I ~ .~ (hl'h:hll 11 'ii
illcht'l!. ""cr_:tl!.
Net Weight, l:l", 1>l)llIlds.

1800-A I Vacuum-Tube Voltmeter .. , , ...

I'rire

$345.00
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TYPE 1800-P2 MULTIPLIER

Thi~ multiplier ('xlends the :\-(' voltage
1',\I1A:C of the TV!'l': 1800·.'\ Y:H'llllm·Tuhc
Voltmet('r to 1500 vol Is. [t, con"';"b of a
capacitive voltage di\'idcl' whieh pl'o\'idc,;; :L
ten-lo-one reduction between Ihe voltt\.~c

applied to the multiplier l\nd Lhe \'O!t:lj!C

appelLl'ing itet'O"" the \'oI1O\('il'1' terminal,.,.
The mllHiplicr >:,Cl"C'W:< onto the end of tho
voltmctf'1' probe, Itddin::; ahout Lwo illche~ to
it...; lcn~, h.

SPECIFICATIONS
Multiplier Ratio: 1l): I :::!:::1 per cellI. wI"·,, Ihe ",,,Iti­
1)1;!'r i~ :l<ljU~ll'ol tv \1<(' vv!tmf'll'r will, "'hil'h Ii i~ ,,, 1.,­
USN!. ,\ mul1ipli"r ot<!"rNI with " T1'I'~: IbOO-.\ \"'111­
'''l'Icr is "dusted '" 11"11 \""Ion",,,r. Whl'I1 II,,, l1lul';llli"r
i$ lIscd with an"the-r \'t!ltll'C!'Il'T, th(·~ i, a p<'>$O!il,le "d·

ditlOlml error of ±2 l)oCr relll. hut the lUllllipli"r nil'
hcadjll~ted 10 au." T\"l'1:: lMJO...A "ollmel(or hy tl'(lu.:;(:r,
I nput Impedance: The ,~rtui'"'tlcnl pMall!'l resi~lall"(' is
01 dlC ')rdcr 'If "ne hUlldr;,d ti",,,! Ihe ('{llli,,:,lclll l",r"Ucl
r...sbt:.nce of lhe ,'ollllWlt'r llml;,-, The <,qui""I"',,1 l'ar­
"lIt·1 ('apa,'iT:""'''' i~ I.'; J'.p.r. TI,,' p ...,hl' ""I' allu a ('elller
pl\l~ when M'r(·\\,cd vn thc IllUltivli"r :,dd :tlll,.",~i""tlCl.'·

0..; ",.f,
Frequency Error: The mullipliC'r fl"{"'IUl'll"y "l'lt,r is
shnwn in die 1.1.,1. Th", rl'S<Il,,,ul [rC(IUI'I"'." vf thll lLIul­
lil,lillr and \"llhl1lClcr I'ml~ lO~l'lhc1' is :tl'I'fOXi"';lIl'b'
10:>11 :III', lhe saml' ,,11 Ih" r"MUla"l f1'<:q"I'I\'"3" nf 110", 1'1'01>('
:,1",,(', Tlnll1 lhe l,i!:"h-fl'Cllllcn,'y "rrur l":Ul I", d"ll·.",illl'l.l
f""lll the l"orrN,tion "\lI"'''S ["rnish....! wid, the "OIUllelc•.
Quh- thc "llr\"<:~ f"r indi""l",l ,.,..Ital{i:'$ uf I::' ""lis ,,,,d
hi!!1,,,r llCro 1),.. IIlICd 1,""':11181' Ih,' mlillipli"r illlltll lll'O'dl<t1
f"r m(""~UrernCllT of ""]Tal.l:'" hdnw 1M. n.l,s, The
ll\uhillli... r is nnl r(·'~Il"lll(·,L(I"d fnr USI' "I ft'C'I\lf'ncic~

l~,h,,, ltICI kl".

Dimensions: (l.f'nl!t1,j :.!% x (di"m('1o'r) 1% inl'!\C'~.

o",·r-all.
Net Weight: I Oll'"·('S.

I Multiplier, . , . , ' ................I AIlODI';

I'ria

$18.00

TYPE 726-Pl MULTIPLIER
TIl(' TYl'I'; 72(j~Pl ':\Inliipli('l' \l'a:,> dc,.:ignf'd

fot' 11":f' \I"itb the TYPE 72(h\ V:wuum-Tubc
\'ott rnC'lcr (now diseonLillucd) to extend the

nUige of voltage' mC:l,.:urCtncnl.s up to 1000
volt,.:, A limited quantity of these mult.ipliers
is .still :wailable.

726-Pl I Multiplier ..........................I
C",II I\'Qr"

,\ LOCH

Pricl'

$14.00

TYPE 727-A VACUUM-TUBE VOLTMETER
(BATTERY OPERATED)

USES: TId!' j,: a ge-rwral-purpo;,e \'~H'lIIlm-tuhe

voltmeter 1"01' 11:-0(\ at. freqllCIH'ies up t.o about
100 meg:w.,·c\es. Be(';HISC it is b:\ttf'ry OJlI'J'­
:1ted :lnd pOl't:\hll', it. has many applicaJJwl$
in tbe fi('ld, 1I'I1I'I'c ;Hl a-c power' line is not
al\\':\Y8 ;l\'ailablc.

DESCRIPTION: A diode rectifier (·ircuit is em­
ployed as in ihe TY1'~: 1800~,\ \'oltJl1l'll'r hilL
with a more .sensitive two-slage d-c amplifier,
permi! ling thc measurement of a-e \-oltages

dO\\'lI to 50 mi11i\"olt:o; over t.hl' c1l1 ire fl'c­
qllf'tWy mll~c, Thl' hi~h-\'ull:l~C limit. is :11:;:0
C,dPlldcd l to ;300 vuhs,

FEATURES: Tlw hi~h input irnl)('c!:lllrC, wiele
volt:t~c 1·:1I1~C. :lnd wide fl'l:'ljtH'llc,\' r:lll!!:c of
this itlglrUlllf'llt comhincd wilh il;; eon­
vcnicnee and pol"t:lhilit~· m:lkt' lite '1'''1'1::
727-,\ \':H'llllm~'IIlI)(' \"OltllwtPr :111 c:-:tl'cmclr
llscful nwtcl' fQr the ('QmmllllicatioJl~ 1:1bo­
rnLOry, :tS \\'(,1\ :1:i for field work.
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SPECIFICATIONS

Range: 1).11.') \",,11 III :mll ,""Ilo\' ,H', ito ~~\"l'" r;L"~l>~ (0.3,
I, :~, 111, :'1U, llIU, :mu ,·"II~, full >\I'alr),
Accuracy: \\·ill. "inll~"i\I;11 ,"nh:ll(,·~ ,qmli"d, th{· W'cll­
ra"y i", ±:V, 'Of full s,·"lp ,,1\ till' tJ.:l-\·oll l':llll!" :111<1 ±:!'k
III filII """li" "II "II "dwr ralLl(\'~, .\11 :"ldili"",,1 l,n"l' of
±:~,.; ',f ill,li":lI,·c\ \'.,11"1((" ""',\ CH""I'lally ''''!'Ul" "n the
:i()_. WH-, ,,,,.I :;uu-,'"ll r:H1:;,,", l'l"':lIl~r "f j'>llJ:-J"'ri"d
'll:illl!: "r II,,· di\'idH r,,~i~I''''S. If tI", ful1_s,·.de ,..II<itit"ity
is d""'k<'d '''''·:l~i"""Il~-. '·"l'l',~·tio" "a" th,," I,,· ,,,all,, to

"li"d":",, II ... ,·IT'·'·I "f ""~ ~ud, ,,~i,,!:.

Waveform Error: Thl' i"~1r"'''''"1 i~ (':.Iih .."t,·.! tn n',,,1
II", I'·m-~ \'al"t" of " ~i"'I<<Jiu,,1 ,·,,11"1:'>' 0" lhr hie)"'l
,""It"I(<' r:llll("<' ll",,""""l, il i~ "~"""1i,.I1~· II 1)""1. l",,,lill\(
de' ie". c,dil rall',1 til !'f,,,d O.'u' .,r Ih,· I.l'ak ""1",, of ll'il
:q,pli"d ,·,,1Ial'l', "lid "I' diH''''krl """,f"m" Ih., p.:r­
",,"t'll:e dC>\'i"li"lI "f Ih" n'"di"c fr",," Ill<' r-l"-~ ,'"hll}
lila.' Ilt':I~ 1,,1'1:" a. II\(' 1"'I"·",,t"I:" "r ),,,n""lli,'. j>f\''''-'''t.

0" the' j"w"r 1'''1'1:''. LI", i"",\rlll,,~>nl "PI"'lJxi""'I,'~ a Il'lie
"' Ill" re-I.", <I•• \ i. '{'.
Frequency Error: I.<:~~ Ih:ln 1';( 1It'IIIrNl :W,'yd"":lnd
;W :'1[ ....\1 hid, ..r fr"'1"h>"",,,g, Ih(· l"fl'or i" al.fllI +;j', 'It
(if, 1I1r' :!l"l ,,1.'UI +W"; ;11 lUU :'II<-,
Input Impedance: '1'1", illl>111 ['aJ""'ita,,"C is nllproxi­
1l1,,\,·I~ 1\;I'I'r. 'I'h" 1""',,11,,1 i"l'\ll r'""ist:ltH''' (,ll Ill'"
f'·"'I"I"" i,·.) is "l.,"\ :, 1Jl('l'.,h",~"" 11",1.",'<'1' r"n':t'~ ""d
:\lwjI.1 :i "",~"l\l":' ')II tbe' :;(1.• 10U-, 'Illu :10(\-,,0], 1'''111(1'5.
Til" '''''''''''I''III,''illl( "I:n','S o:in' lhl' Y:lri:ll;"11 ,)f /{" alld
.'\ p" ilh fn·qllcll<·Y.

I'l"t of rl'"L;th'c 'lI1d rC:l<'1i,'c l''''npnlll'''t~ or input
i"'1}(>(I''''''e (If Tn'E ,:1,-.'\ '·llrlllllll-Tul..., \'oh nleter.

Till"

Temperature and Humidity Effects: OYl'r thl' norm",l
mll!:I' of rovlll l"u"diliollS (G>')o FlIhl"f'"lwit w !!OB Fahrl'lI­
heit: 0 10 :15'/" r"L,tiY\) humidity) til,' ''''''lIra"y vf il1,li­
cation is suf,SI'lllti"Il.,· indepeudellt vi te"'I-",r"tllre "uti
hutllidit~' ruudilivllS. Somewh'l\ rl'<!llccd ""elll''''''y "",y he
e.~I)(,('I{'(I, hUlI"el"l'r, if the. i"Slrl1ll\('nt is ~uloj(''''('d It)

eXl""I"~~ of 1(',uliN'alllr\).
Zero Adjustment: .\ Zl'rtl adjustml'''l is ]>I"v\'ided uti
tlw I'''''''!. '1'1,,' ~\)ttilll.( i~ llll· ~al"(' fur :,11 r'lIIgl'~'

Vacuum Tubes: T\\"\, l,":'.j tll!les mid ""l' !!;"" 111111' :tr\)
uSed "",I '"'" ~IIPI,li,,<! \\'ilh rhe ill~1rlllll('JJ1.

Batteries: Twn hnrJ:"~'; \\':WI'I. "Ill' \lurJ:l'~~ lroBI',
a"d tlm'" B\lI'Jt"s~ :!F h'''tel'il'~ :tn, r~'1uired, "ml arc
8111,plied Wilh the in~I""""('''t. Hal'/"'.'· life i~ "ppruxi_
lW'll'b' ;:,:,0 l",u,'~ "f ;'ller",il tN" "1)(,I':,ti"".
Mounting: '1'1", i,,~tru,,1t'''' is 81l1'pli<,d in " walm:t t':,se
Wilh ""VI'r "ud i~ """""I'd 0" aU "lIg""n'd I,i:<"k {'r'll"klc­
filli~h aluminum palle!.
Dimensions: 11 x Ij:'~ x 5;-'$ inches, o\·"r_"lJ (COVill'
d<'>.""<l1.
Net Weight: Ill~'S J>fIund,;, iudlldillJt batl"riI'8.

/'ri,'1'

727-A 1 Vacuum-Tube Voltmeter 1

1',\1'1£:\'1' XQTlCE, Sec :\"le 28, page";.
l'IC:>.IY $180.00

,nr~t~' 1'-2 .~'"JJ I!! :"0' "11;'"II , ,
"-
A'CV~ ~ '!!,

" I!l -1Ill.11
ZERO
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TYPE 728-A VACUUM-TUBE VOLTMETER
(BATTERY OPERATED)

USES: This \'o!lnwLCI' is intended fOl' mc:\~IlJ'­

ing 0-(' \'oh,agcs ill low-power l'ircuil:-l wh(;rc
no :lpprcd:lhlc power can !J" laken by the
metel', It is p:nlicularly w.:(·ful fol' mC:1SIIl'illl!;
cIC{;ll'odc \'oltngcs Oil \':U'I111111 tubes lUll!

c:\thode-ra .... o::l'illogl'aphs.

DESCRIPTION: The cin':llit is tll:lt of a dC!-Wllcr­
ath'c d-c <llnplilicl'. TIH' \'ullage 10 he llH'a::­
mcd i:-; applied dirt'ctly 10 til{' l!:rid 011 till)
10\1"('1' I':luge,.;, and through a hiA"h rc"h;t:l1lNl
\'o!tagc' di\'idcr for the high nlllgcs. The
il\"lrlllllcnl i" porl:lb]c' :llld power supply is
obtained from self-('OIlI:lillCd 11:1ttcriC',.;.

FEATURES: ~ Extl'l'mcly high input l't'si,.;t­
;UJ('C. gl'c:lleJ' ihan 1000 megohm,.;., j" :l\':lila1Jlc
011 nil l':lllgC".

.. SUj)prirnpo::'l'd a-c \'o1t:1ACS of con~id('r:l1J]e

magnilude h:\\'c no effl'd Oil Ihi' IllctC'r indit-a­
lion. thtl1'i makillj.\' po,::<ibl(' tltr !\W:l::;IIl't'ml'lIt
of fixed elccll'odc \'olt:lge;; ill Ihe prc:-;cncp of
;;ignal \'Olt:lP;I'S, '

.. Eithcr the posili\'c or the J1('g:di\,c h'nnill:J1
of jhc ;;()urcc undcr me:\Slll'cmcnt call be
groundl:d to the pane] by Ih{' U:-;l' of the
rcn:ri>ing switch prodded 011 I.lw p:HlCI.

SPECIFICATIONS
Range: U,1I:' In :lOOtI "l,IIP in .l!l.,...." r:'''~e~ (:~, 10, ao, 100,
:!UU, 1IIOU. :lOoO ,'oh~, (\Ill sc"l(').

Accuracy: \\',II"n ±~l', 'l( (ull "..~I ... Ill, all r"lI!l:(,"..\"
,.. lIIilioll:ol error or ±:~", of llie indi""H:d "ol1"f:(' Il1;'y
.."",,111:111,\' lll'l:\,r "11 tI,e too·, :1110•• 100\)· ",,,I :iOOO"'olt
n,nl-."'" I,",e",,;>(' of lou~-p('r'Qd "~'llIl ,,r lhl! di,'irler
re~i"(on<. TIIl·dT,'I'1 r..f ~Ilch :I~i,,~ "'''1 I", dimim,I"t1 if 11m
ful1,~i':oI{' """"iti"ily i" '·!ll'<.:kcd I)<'r".io""ll~·, "ud '''I~'
l,e",·","I'," "l)rI\"'li1Jn~ 1lI,,,1('. Ihll('Q' "l:iul: ,'''11 e"uSf' 'u,
",lrliti"l",1 (·rr,.r uf :!l'; ,,( full $(·"Iro ('u th" :i-vull r:tll~(',

Input Resistance: WOO mi'1o:ohnl~ on tI'l' hil:her \·ll!t"J.:(l
r''''I!'''~ (ll)(), :lllll. WoO. :'\11t,llJ "ulv. full :«'alc·). Gre,ucr
t h"n .~OOO rn"l:vllms llll Ihe 1<>\,' '"011"1:(' r,,"1o:{'~.

Terminals: '1'",,, ""I~ "f inl'''1 1\''''liu"l~ arc pro,-id..d ""
II ... 1"11'('1. 011(' ~\'l i* IISl'U fur 1t\"",~un·lI1C"I,' al the I,,,,'
,",,11"10:(' Nnl uf Ill\' r,ml:l' (I) 1,):10 \'ul1P) :",11 1!l1: ol!l('r ~,'l

i,. 1l.{'(1 fur 1he lIidlt,"r "011:'1:(' nlro""UT'f'r"cllt" (:1II (<j :IIH)()
""lis).

Polarity: .\ ri'\'crsiuj( swiri'll 011 lhro 1':1Ili'1 p...r'ui\s
tne:o.suri'm{'lll" ",ilh eirher Ih.. positi\'i' or Ihe rl{'~"Ii\'e

tcrrnill,,1 of the wur"" grnUlIdNl to lht.' 11:'"..1 ll( rhe
ill~lrum('nt,

Effect of AC: SUI>l'rirlll~'sed a-e "011(110:(" of Ic~ Ih:ll'
200 "VllS h,,,'c" ncglil:ihl(' cfTrcl on (lrl.' meter imli":'li')1l.
Tube: Thro (uhro,:t 1T..1, is ~Ulll,lie'l.

Batteries: Th... 1",II('M<", rn'llIiT'f"tl arl' Ihrt:'l' Ilurj::rs$
"':JOI:II'X Hr "qu;\',,1(-111 fi"l! """ H\1Tl~c"" Jo'2n I' or \'\1111\',

:llcllt. ;\ COlllllarlllll'lIl i$ ],frwit!N! in the r:o"" of lhe
insHull\""1 rllr h"l<lilll: "II h"tr..,ri{'~. ;\ $1'1 of 1>'\ll"ri\'5 is
$Ill'l'liro<l wilh lhro i"",trurnl'nt,
Mounting: Thro ,,,s(rum"'''l 'S ~lIl)l'li('d ill a ,,·,dIlUl ,'",«:
will, al\'ror ,,11\1 i>l lll(>Uhlf'd (>" all rollj(nly"d hbck "1';'e\;I<'­
fillish :llurnilllll" p,,,,,,1.
Dimensions: \\'ilh ....",." ,'10;;<"1. (1('''ll:lh) 11 x (widlh)
IP'S" (heise-hI) .Fl! inehl.'!'. (wcr-"U.
Net Weight: ~l~, 1")lmd~. illdttd,nl: 1'''U"ri"",.

I D-C Vacuum-Tube Voltmeter ... , , , .. ,I I'ILO'r $155.00

EJ<,:lIlt'lIl:tr)' ~('I",,,"'tj(, di"1o:rll'"
f'Jr '1'\"'1; .::1'-,\ 1)-(' \'acuurr\­

Tul", \·OII"'C(l.'r,
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METERS

TYPE 729-A MEGOHMMETER
(BATTERY OPERATED)

USES: This mt,'gohmmCf('l" i~ :l banCI"y-opcr­
ll1cd dc"i~1l parlicul:trly intended for nppli­
catiolls wlwrc port:lbilily is required. It is
well :Hbpted fOl'llChlllsc in the mc,::<lIrcmcnt
of the lelk:lj:l;c 1'('~i:<lalll'Cof cahk'''' and inl'ula­
,ioll. The wirlt, r:lll~C of rc::oi:<l:llWC (,llvcred by
thi ... illSll"lllllt'lil m:lk~ it :<Ilit:lblc fur 11:;(' :1"
a moi;:.ttll1' ('outen! indimlor for :<\I('h m:He­
rials:t,; lumber. p:'llX'r. :Uld leather, where :1
definite rclalioll,;hifl C:-:\"'I:> Int\wclI moi"turc
contellt and elC(;lri{'al condut'ti\"ity.

DESCRIPTION: The circuiL cmployCtI j,.: that
of :t COllvclltiullal ohmmeter. The Ill'Cc...".ary
5ensiti\"ity for mCtlFllriug high rC8i"'t:U1cc is
obtaill('(l by llJ"illJ,; :l V:lt'ullm-lubc voltmeter
as thl' imlkatinv; c!CIOCIll.

The his;:hcst 1'('-"i,.:t:lllce st:lll(brd (1000 meg­
ohms) is csl>ceially trC:l1('(lto pl"C'·Clll ":Urf,ICC

Icak;l~c. TIIi,.: ll'e:HI1lCIIl inSlll"CS th:lt the
re.'Hlillh"S of the ill,.:t nlll1cnL :Ire cs...::Cllti:dly
indcpcndcllt of Illllnidity,

FEATURES: ~ .\ ,·cry wide r:lllgeof l"e-...istance
,,:lIl1e:; C:lIl he mC:l::'\ll"('(1 ,.:imply :'Ind quickly
with thc 'li'I'~: 721J·.\ ~Icgohmmctcl'.

~ Good :IC('lIl":lCY is uhtaincd, :lIld the eil'cuit
ll!5cd is so st:tbilizcd tlmt the :'lccliracy of
c:.dibr:nion is maintained imlcpelldcnt or tube
ch:ll'actcl'istic's,
~ TrC:\I lllC'uL uf the high-l'cl;istance st:'lIHbl'd
to pl'cvcnt. SlIl'f:.lCC IC:lkagc climill:\lCS diffi­
culties nOl'ln:dly c:llIscd by high humidity.

~ This rncgohmnwt('l' is pal,ticul:ldy ,·:l1uable
for field :lpplicatiollS bec:lu:j(' of its small
~izc :\lld sclf-cont:linccI PO\\·CI' sllpply.

SPECIFICATIONS

Range: 2000 olulil to 50,000 l1I('b")llln~ ill Ii,'(' O"(lrlaJl]lilJ~
rnllgl'~,

Scale: Thlllit,,",(ani tlil'C'CI'~:lllillll;OIUllnlNCr cl,Iil)r:lt;nu
i~ lI>!Cd: lX'ntcr lie"le \""Iuc~ "rc 0.1, I. 10, 100, "lid l()lltl
lllegnlll"~, l,ell"lh of llC'llc, ;J 11 in~hes; e('Hlral decade,
l~. inche~.

Accuracy: Within ±5':' ur lhc indir"led ,·"lue lJ1!lwi'<'1l
:W,OlIO oh11l~ 'U11! 3 melll,lunll, lIud withiu ±l<(':' or the
i"di<:"ted ,~l\le between:J '"1'1l: flul1s nnd ;moo lUeKOhrn~

whe" the renl,."J r1c<:"t!c uf th" 1'<',,11' is used. Olllsid!' Ii",
locmral dttllde the l'rrur i'H'rc,,~ bl"::\Use of the I"llm­
Jf~PI.,(!llI·"I(',

Temperature and Humidity Effects: Q'!'r the norm,,1
r,,"ll;l' or T04>111 romlit iuns «(>50 FlIllI'('nbcil LO 0,;0 F"hren~

heil: 0 10 !.l5":~ relativ(' hurniditY)lhc "<'CU,",,':-)" or iudie,,­
lion i" ~Ub;Sl:<lIli"lly imlepemlcul uf t!'IUIJoer..lure lind
JlU/llidil)' conditione, Solllc",h"t reducct.l "l'l'lIr"C")' nm~·

he eXIIM:(ed, h",,"c,'cr, if the iU~In."nt'ul i.ll lIuhjectoo lU
teInIM.'I':.hll'l.'ll l)/")'ollt! Ihe :tl)(),'c 1':, "bo;:,o

Voltage on Unknown: Thl' ",)11:111;(' 'ltlp1i('<1 Ull 'he un­
known dUl'l! lItll exr('('d :!:!'!i volt, and ""rieiJ witli tho
mctl'r ilidil'lItiu",

Tube: The lnlll!, :1 lui, i~ supplied.

Batteries: TJ\(' I",Ucriell r<'quin'd a .... 'w" llurl,(C>!I!
W:JOUPX or ("IUi""I!'nt ,unl 0"" Hur/l:"$8 :!F211 or ~luh'­
"lclll. A N"'lllarlltH.'ul is l'r,witll'(! ill tlte 1.'''''(' M II,e
inslrurn..m (or h"l,li"l: "II h,ttteric., and a llCt f>f h"\ll"rie8
ill sUllll1ietJ \\-ill, tht' itllllrulllCrtl. U:llliorr lire ill uPIlll)1<i­
m:llt'l~' :!.j,() Iv)uTlI ur i"tt'rmiuctlt 01I1.'r:,tiull.

Mounting: TI'" illslru,ncllI i, >lUllllliN,1 ill 1I wltlnut C'llKl
with ('\I"cr nUll is uJ(JulIu'(l on all eltll"''''l'(ll11ack cntekle·
filtiJh "luminurn 1~1U('1.

Dimensions: With co,'\'r rll)S(!(l: (Ll.'rtltlh) 11 J: (>I·idth)
IjJ 1< {hl"il:bt' ,;: II1dle., u,ocr-lIlt,
Net Weight: l'i:~ l)()u"dC, indudillg h"tlf'rie~.

I Megohmmeter ····.00 •• 00 ••• 0 •••• ' .1 1'10("8

J'rkt:

$105.00
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METERS

TYPE 1861-A MEGOHMMETER AND VOLTMETER
(A-C OPERATED)

USES: The TYI']'; 1861-.\ ~[cgohmmctcl' is a
direct-reading: ohmmeter for measllring l'cl:l­
t,i\'c!Y high rl':-;islaw'{'s, including t.he leakage
resbtancc of cable,.: and sample;,; of in:sulatin,ll;
mat.erial, and I,he I'CSi;:'\.;1IH.:e of all types ~)f

fixed flnd VIlt'i;l ble rcsi;:.t 01'8. [t. ('1\ II abo be
lIsed to [oeaJ(' dcfed,iYl.l insu!:ltioll ill e1t'rlrieal
cqllipmcnt., and it." wide range makes it
parti('ularly suit.ablu for the determination of
the moi:4ul'c content of wood, paper, ,mel
dchydr:llCcl products.

The ICllkllge I'c;::i,;blllce of capacitoJ'S C:1I1
also he mCHsllI-eu, bill. in mC<lslll'in~ large
Cflpndtol':-i \\"itb low leakage, thp time ClJll­
8tanl, re"lllL,.; in ('quilibl'iulll being roached
slo\\"ly. For example.:l l-~r CflIXltitot'. h:lvillg
11 le:1knge l'e~i;.;t:111ce of 10:)0 mCf!;o!lms. could
bc shown in a few :'CI'OlHI." to 11Il\'(':1 t'p.';i...;tnIlCC
gn':dl'l" than :')00 nwgoJlllliS. but perlinp,,; a
minute would be required to obtain the rc­
:,istanct" within 10~. If:} hi,l:!;hcl', 01' cOtl:o;tnnt,
t.est \·OIt.:1P;C 01' a 10\\'Cl' timc consloant h; t'c­
tjnil'C'd. I,he TYi'I': fi-I-I-B :\l('~(Jhm Bridge is
rer.;ornllwnucd (I"cn pagl' 88).

Thi,,,; iJlsIJ'UnH'tlL niH :.l1so Lc U::icd :IS [J

vaCUlllll-tube vultmetcr fut' mcasul'ing d-c
volL:lp;e lip to 100 \'olh

DESCRIPTION: Thii<. instrument is ven' simil:u
tn the nrdinar.\· ohmmeter, cXi'C'pl 'tI1M, ill
Ol'dl'r to measurc vcry big!! rcsi.:.;talwes, :t
V:l('llllrn-lll!J" \'Olt111('I('1' is \l1"('d illf'tl':ld of the
eOIl\'etllioll;l1 itldi('atoJ'. A zero :.djwstment j!;
provided for setting all fi\'c mngcs in fl. single
operation.

FEATURES: ~ HesislHllce is real! dired,ly 1'1'0111

II huge ml'tcr scnle.
~ Opera tion is a::i ::iimple as t h:lt of an ordinary
ohmmct.er, and n wide mnge of rc,:i"t:ltlcc:'l
call be lllea~lIroti 011 Lho five O\'l:r1l1ppillg
!':)Ilgc:,;.
~ Readings are indep('ndent of slIpply voltnll;c
fluctU<lt.ions because the a-e power supply i:;
regula tc<.l,
~ D-c. ,'oltnp;o!; up to 100 VOIt.1i CUll also bo
measllrc(l with t.llis mcgohmmctcr.

SPECIFICATIONS
Range: :.mU(J ohms to ,')O,O(l(J 1I1cgo!lms ill fivc ovcdap··
l,;ng r:l1lgc.~; ~(.,~, til [00 \""II~, d·p.

Scale; Till" s~:1I1(brd dirl""I-r~adi"g III"nIllI"ICr c"Jihr:'­
tj'm i:s u>!l;d: cCllter ~call' \"alue~ arc (J.l, I, 10, 100, and
1000 "wW,h",~. I.ength of SI":O\c, :l',~ illl'lIes; C""lcr de",
:ld", 1~,~ ind,I"~. Thc :se,d" is llh"ni""tc,] hy " bmp in
tIl(' illdi"ati:,g "lCl('r. Tlu.' \"olwg..' ~"lIll' ;~ li"C"r.
Accuracy; \\';Ihin ±;;'c <.Of th,- i",liratcl! \':oI11C l.>l'IW"ClI
:10,000 I)hm~ ""d :{ l!1l"gol,Il's, :\,,,1 "'it hi" ±i'% of Ihe
illdi"atNI v"lue lo{'lw"l.'ll :{ 1I1l.'l.(I>hlll~ and 3000 lIleg"h'llS
wh,," Ihe Cl'lItral tlel'ad" of the ~"al,-, i~ ll~(·..L Outside thc
\'C"II":,[ d""'lId,' Ill,' ("ITur il,rre,,~e~ l.... rallsl" of !Ior rOm­
l)rr"iH'd lI"all", F,.,r ""llagl' nlea~I,rl."lll.'nt~ Ihe ac"ur:lf"y is
±~'1; of full ~I':ole.

Input Resistance: F,,~ ""I~"lI:c l!1ca~llrl"!IIC"I~ the
inpll! 1'<';0;$1",1<'(" ill "'<'P:<\!oI11~ is i"di":Ited hy 1],(' ~elc(,t',r

~witd,. Ou the <>:0 I><\~i!ioll lh" e'luivalellt rc~j~t""= ;s
l:rc"tc~ th,w :!O,(KIt) ",c).:o>hrll$.
Temperature and Humidity Effects: O"f'r tllr norm"l

r:Hl!l:e of rnOrt1 ,'onditinr'lI ((;;;0 Fahrrnlll'it In ~)::;o !'ahrrn­
heil: 0 10 \15"";, rel"ti\"I' hrll"idil~') the aCI'lm,,'.'· uf t!ot:
ill~ll"lllllel't is ~uh81"nti"lly illuepc"dl·"t or I.... np("r"tllre
IIllIl hlll1ljdit~·.

Voltage on Unknown: Tim ''1lPli"d \"ult"p:e on II", un,
knowli doc~ not cXl-ecd 1013 \"olu :01,..1 varics wilh lhe
indil':Ilion,
Tubes: The \le\:ess:r~y tuhcs. Qne GXS-GT/t:. Qnl) 80
and UIlC 0<':ljVI{I05. :'~c $upplicd.

Power Su pply: 10.; 10 11,'; (ur :! 10 to '250) \'011 S, ,10 ll) no
ryl"les. Thl.' l><1w\,r f(''luin'd ill HJ "'"Il~,

Accessori es Su pplied: " lillc ,'nlJl",1'tor rord.

Mounting: Th(' il1SlI'Ulll('lIl j~ SUI}11IiCl[ ill" wal"ut Cll3<!
:",,1 i~ "")(luted UJ] an engraved black crackl,,·/illis],
,,111111illl,'n P:IIlCI.

Dimensions: (Width) I() x (hdght) ,IS x (depth) 5'~

iUI"l1'-'S,0H'I"-,,11.
Net Weight: 81,(; ),uutllh,

Type

1861-A Megohmmeter OSlO:\'

J'rice

$130.00
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METERS

TYPE 483-F OUTPUT METER

USES: Till' Tn\,; .18;3-1" OULput .\Jetcl' find,.:
it,; I-\l'eatesL u:-;(Jfulllc:;s in the rout.inc labor­
at.on' me:lsurcmcnt:; of ,'ulLage,; at auuio
fn,([ilell(·ic;.: and [01' compal'ison mCH,.;llrcmCllt:<
of various type", where the lllC!.('1' b wscd to
lHatoh I,\\"u \'oltaW':'.

\\-h('11 1l:';('t1 ill ('IJlIjllllClioll with:lll amplifier
tilL.: meLt'!" i1! all CX(:cllellL ul'idge null detector
for po\\-cr :lIld audio frcquerl(.:ic;s.

DESCRIPTION: .\ ll(J]llJcr-oxid('-rc~t.i(iel' volt­
ll1(,~l'r i."i \1,,"'[ itS (,J1I' indicating meter. An
L-typ\' lllulLiplying llciwork i:; llsed to extend
Llw range and to furni:;h a COlll,t:lllL iJlpUl
iIlllJcclarlce.

FEATURES: The TYPE --!S:3-F is a sensitive.
\\'icl('-rallgl', (·(ItL;:;l':\llt-impcduncc, and nlgger!
OLl LpLl t lll('\{)]",

SPECIFICATIONS

Voltage Range: 11,,10,,' n.:; ,""h I" :100 ,"ult~ ill ~c\"c"

r:l(,g"~ (:!.'1. Ill, :!l). -Ill, lUi). :!OU \",,\t~. r,,11 ",calc).

Accuracy: Tho;- fU",):"lH:ll,,,j """ur,,,,," i~ ±.:''''o ...r rull
~,':,I,·. whidl i" ~~lui\'"Ic"t I" 0.1 ""Ii lHlIlriplied h~- Ihe
Illull;!,li"r "'lli,,l';. ']'hi~ :1/""Ur:"T ar'l,li,'! ,'ul;' wh..." IJ,,,
i",lr""w"t is "1'~I""t ..d "tI !i'llI~"i,I:l1 \',,11:>1';\-;\ "nd nit till'
n"'I~lrti"ll'" "r the "h"r''''tc,isti,. ""n'''~ sl,nwtl I>clow.
Waveform Error: The C"[!J)"I"-,,~i,I" 1(·,'1 ili ..'r-'n* mctcl"
ill ,'"lil>l"",,·<I i" r-l'\-S \~,hl('s f"l' :l silll1l!'lilbl applied
"uh".\,". \\ l"",, "ntl-sillWiui,lal ,,,,It:II,:c-,, ;'I"l' a!IPIi...d, :111
err"1" in i"di,'"I''''' 0::111 (w,,"r, ,i"N' Ilw mel.-:riRliOI.:t tnHl
t_"'_~ i",Ji,·"tinl'; d~\'i('''. TJ,... ~I"I"')r \\"ill dql\!lld Otl the
m:ll-:nitud... aTl<lIJhas(' of the h"r",u"ic~ prc,;cul. hut with
w:ln'f,u""" ,,,,mwll.\' "IJ"'''llfl1t'l"<'d ill l~'mlllllnic,atiotl:$

""ll"k, will IlIl1 he s(,ri')\l~.

Input Impedance:Thci,npe,bn"cull IJ\{' lUOtl,ultivli.-:r
i", ~().OOO "h",.- ±~',. FUI" In\\"<'1" ,,,,,hillli,'" fiN 1i"1>-'.
j'''\\"I'\·c1'. tho' itnl ....d" .."·,, I'"ti,'s slil-:1I11.\' with ,·"h:I/O:p.
Till' l-:r(·"t'>~' d"",g,· ilJ ill1l",dan,'" "cellI"'; Oil the I mulli­
plier wl'l're the iml~·,l:<,,,·l' i"" ....,,,;l<.'i! h;' apprf)x,,,,,,tt.:ly
Hi', "i' l/ot· ".. I,,,).:... i$ drol'l'...d (rum full $,·,,1.... ~ \'011$,
to '1llarll'r ""al.... ll,':> ""ll,

Scale Length: :!)~ it1ch.-:~.

Terminals: .!:If'k-t ...p hi",littg IJUSI~ lll"~' JII"U'·;dcd. :"111'([­
:lrd ",-il",h slJa.-ing i~ tI~cd.

Mounting: :'I1"lIutl'd (JIJ ntl aluIllillll1ll "a""l \\'],;('h i$
m"""'l'd ill 'I "",,l''''1 ,'"I,i"<;l.
Dimensions: 11.'>0).:11» ~I·'. x (width}.\h l< (hc-iJ:hl) oX
i,,,,hc~. "l'c1'_"ll.

Nct Weight: :J'~ I~Jullds.

Price

$70.00

(',~/e lI'"rd

.\ VOID

'iJ!""
--483~-~F--'I-o=-,-tp-,-t-M:-:-e-te-,---.-.-.-.-.-..---
l'ATE~"r ~{j'I'J(;K &<l :-<",p::" P~j(C ,'j.

(/.<'//) 1'101 .-h"" ill~ Ihd elfe'" of Icnll'cr"llIre Oil Ihe meIer in(!i..."ti"ll. :-""tc thaI ill the Ilnl"1Il:l1 room icmperature nlnJ;:;o
tIl<' le"'l"'~'""tllrc cocfliden' i~ pmcti"ally Y.... ro. nata plntled hl."'(! 'u(' d,a :l\'cr,',gc from :l mllnl~r or i'''1l"\l'''l'1l1S.

(frifl/ol) An',,,I.:(: [l'cqllenf'.\· ...h~r:lcl('ri",ie of tlie ,,"'ter.
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METERS

TYPE 583-A

OUTPUT-POWER

METER

USES; T)l(' olltput-pow!'r IlWlC'r reads directly
lh{~ :111l0unt of Oludio-l'r{'(I'I('lH'y po\\"t'l' that. a
:o:uu [TC is e<l p:l ble of dC') i \'('1'1 lip: inl i) 11 n," dc-",ired
load. Thus the dTl'cl of 10:HI impcdall('c on
power dclin'l'('c1 nln 11(' ('asH.\' IlH:asul"cd. :wd
th(' ch:ll':U'll'rislk illlpCcbnl'C' of telephone
litll'..... pllollograph pickup,.;, mwil1:ttors, and
:-;illlilaJ' clillipmctlt C:lIl 1m found by o!>,,;cl'\'ing
tilt' irnpcdal1ee \\-hidl i!:in',; the maximum
rC:Hlin~ on the ill,.;lnllllClll.

In t.esting" mdio I'('tdn~l'''' the TYl'E 583-1\
Oulput-PO\n'l' l'deter is H'l'Y Il"cful as an
Olltput. illdiealot' foJ' Sf:llHl:ll'd selectidt.y,
st'll,.:.itivity. band-width. alld fidelity ksb,
and all auxi1i:I1Y dl'tillC'l :ocalc is fUrlli:>hcd all
the lllcler for tid,; pllrpo,.:c.

DESCRIPTION: Thi" in:-;t,]'lllllClll. 1ll:1) h~ l'on­
:.iidercd 10 be an adjustable load impeda/lce
:\(']'0:<:< \\'hil'h is COllnCI'{,l'd:l \'oltrnNI'r that. is
tllJilmltctl elil'oell.\· ill \\'allS ]o:-;L in till' load.
.\({u:lll)· f.Ill' input i.-: c·oTllI{'c·!.l'd through :I

IlIultil:lP t.ralll't"ormet· lind n rcsi,;ta/lctl m:t­
wurk t,o all output, met.l'!".

FEATURES: .. The pO\\'or rang;c cO\'(,l'rd i~

50,000 : I and the imped:ulcc t':UlgC 8000 : I.
.. All I'cndillb'"S C:ltl be made directly :lI1d
quick] ...·.
.. Considcl'able on~rlo[tdSl for short periods
of I,imc, can he h:tndIL'{] h.\· til£' I·crliliel'-t.... pe
voltmetcl' U:'ied:ls the illdic:Hing clemcnt..

SPECIFICATIONS
""l>Jlcr-oxidc rC(·lifil·r·lype lll('!",r. r.lIlihraie<l in r-IJI-:iI
~'"IIl"'s [or " sinu>lOidal "1'l'li ... d \·ollaJ:c. \\"hl'tt "<111­
ginu""id;,l "<lll"!,:",, are "ppli"d. lin erNr ill i,,,Jicnti,,,,
c"" " ...... Ir. sill"e the IIIl'll'r i~ '''It:l rnt'" 1'-1I1-s ill<lic"ting
d""i,·c. Tit" {'rn,r w,lt dcl''''''! "n the 1I1'l.L:UIIUtll' :ltlU
pll,,~e of rh" h'lrtnuII;'·B l)rellClIt. I,u~ wllh \\""""r'lrJll1\
,,"rmally cll<......'unll·"·u ill c"'nll"t"i":I~i"Il1\ wnl'k. will not
be :!<'rio!t!.
Mounting: TIl(' iUSlrunl\'lIt i1\ 'U<)Utltl'<! 011 "" "I\u"in\llll
p.~n(>l in :1 WIII"uI ""him't.
Dimensions: (Length) JO X (w;udl) .. X (h(>i~hl) n
il\"h(,~. O,"er-an.
Net Weight: ill{ pOll"U~.

................I

Power Range: 0.1 tu &000 ",illiwaH~ ill four r:lI'I!CII (5.
.'i0..'iOO. t,uw mil1iw"lt~. filii ~(",l..). 'I'ill:' ~"t'l)Cr-(,.~i,le

"'C'll'r i~ "alihml('<! from It,) :jll milli,,'''!!:'!" with all
allxiliat;.· ~(',,](' rc"dillJ: fr,,,,, U 1" I i dC>1'ijK'I~ ,d.. ,,·c a
rl'fHrlll'(, ]('\"d of 1 milliwalt. \riTh Ihl' 1l111ltipti('r the
lut"l "Ill'::" I,;. -1111" +:i7 d,·('il,,·I~ "h",'C I milliwaTt.

tmpedance Range: :! .•'i to :10.0011 ,,1"'1.•. F"I'I~' di~Nl'lc

i'III~'d'lll<"'~. di~1 ributNl alJlJr<,~i"I"I,·I.\ I'Jgaril hlllitilUy.
"n' "hllOi"l'd hy t1H.':IlI~ of" t('II-~t"1J 011.\1,10: dial and"
rUllr-~T"'p ),1 L"LTII't.1 Et!.

Accuracy: Thc :ll·'·ur"....'· Hf l~,rh I""'f'r ""d im, ....d"tH.'c
lI"'''S'''''·'',c''ls ,""l'i...s wilh fn"lltl'tU'~·. TIll' lIla"i""UIl
cl· ... 'r ill fll11-:;<:"lc I"'''·... r re:ldilll! 11,,(·s not ('xnx'd 0.:,
dl'('i!>cl Ilf'tw('l'" 1&1) ,...d :!jl)(J (·.,·des. "or «0(''1 il f"~""'f',l

1.5 df'l'iIlf'ls :11 :!O :11,,1 10,OilO ....vl·lf's. '1'111' 'I,"era!!<" f'rl"'Jr
is EI.:l d"'f'ih... l ,n :m :Ilul iiOOU ,·y,·lml. "lid 0.(; .l..,dbe! ilL
:!U ami 111.0U(J '·,",·I{"~.

Thl:! ",,,.~inl1l';1 errnr in irnlll1d,"l1'c <lfleS n'll 1.""'('",17<':'0
bN\\"l:'cn ISO ""d :1000 'Tdcg. lL'lr d"cs il {""<'ecd &05b at
~O :llld 10.000 I"~·("h-s. The 1I\·e"'1g... l"'n,r is ~"" at 30 ,,,,,J
5000 <"y,·I ...s ",,(1 :10"0 "I :!O ,,"l! 111.000 I')"d,·s.

Waveform Error: "l'h ... i"di..,tli,,~ i"Slntlll('nL used is "
TylJf'

583-A J Output-Power Meter
PATE:>:T 1\OTICE. See XUI"" 5, 6. t"'II:C "j.

A lJUS~:

I'ri("", _

$120.00
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METERS

TYPE 783-A OUTPUT-POWER METER

USES: The Tn..: is:l-.\ Out.pui-Pu\\w :\fcter
is :1 dircct.-l"e;ldillV; in:<II'lIIllC'Ilt. fur mcusurillg
the power lillII'll!. of lludiu... frt'/{llC'lICY cirClIil:<.

•' HIll' of its specific us's indml{' Lhe teslillg
of :Hnplilier:,), tmllsformers. :lnd other lIel­
WOl"k~. It is pMticulnrly lI~rlll fur simul:ttillg
10\l(1-:<pc;,\l\er or other Itl:\d iml)(."(.bllc('s ill
teslillg th(' output char:lct('I;~li(':-: of high­
pow('r audiu "'~·stcJlll". :-:illl'p it will IlW;t:<llrc

1)(1\\"('1" uUlputs :IS high :IS 100 w:IlIs. IL is
suf!it.. it'llllv &,1I:<ilin'. Ull the olll"r hand. 1-0
Ix> u:'('{ul 'for me.:l;:;urcments 011 Yer.y low-le\'el
circuits.

DESCRIPTION: l'unC'ljoll:lll" th(' Tnt; is:3-.-\
OUlpUL-l'owpr :\h'Lc'r i:< etjuh':l1cll1 to 311 ad­
jusbblc load imp<.'d:lIlcc :lerll:':< whkh is eOIl­

ncelcd:l \'ultmN('r that i::. c:\lilmll,(.'(1 din.'ct.ly
in watts t1i:5-...:ipatl.'tl ill the lo:.\t1.

FEATURES: ~.\ »U\\"('I· r:lIlJl;e ('xtf'lIding to
JOO waLlS is pl'l)\-itled 1.>y thi::. 111('l.<'r.
... Frt'(lucnr.\· :\Ild iml)("(J:lIl<.·c Ch:lr:tt"tC'l"i.:::tics
:lre im»I'l1\"('(1 vn..'r lhlJ~(' of Lhe slll;\!lcr 1'\"1'£
58:j~_\ Olltpllt--PU\\"{'r :\It,tt'r.

... The ;lllxili:lr\" th·cil)(·Il)Calc is a COI\\"('niC'llce
for many types of mca"urClllcnls.

SPECIFICATIONS

Power Range: o.:! ",iJliw"tt tv 100 "·"IIlI ill 6,'(' r.l1.lJ;('~

(Ill :lnd ltIt111lilliwnlu. l. Ill. ,,"d lOll ",null. fullllt:'lle)_
.o\u au.~iIillry «l·dbcl ,,<,:.1\, uu till' lIll'ter rendll from -10
VI +1tI (lr!'iI>(·IR "I~)\e " ri·f,· ...·I1,"(· h·I·'" uf 1 nulliw:oU.
\\'ilh the /lIllltipli<!r the tul,,1 ran,!:l' i~ -10 to +50
dc<:ihcl~ "b... ,.., 1 ."illi"'"II.

Impedance Range: :!.;j to :';0.000 ohlll". Furt.l· di~el'<'te

i/llllCd"lll'ClI. dhll ril ,uled "l'l,ru:<illl,ttely IOIfl ritl"nie:<U)·,
are obl"inl·\I b)· 'lIl·"I,,' uf" len-lltep QnMS dial :l.lId a
four-~I"II ~1L:I.Tll'r,Il<;ll.

Impedance Accuracy, 'I'hll i'II>U~ ill'll<·d,,"oo ill williin
±:V,~ \If 11ll' ;u\li\·;ltl·d 1'1111".'. c:o;cept "t the hilPl(·r ;.udio
fre<lll(-ud,'~, ",11('1\' lh... "'rrHr r,)r II", hilliin i'lIllCd;u,cc
tlCttiu~~ In,,~' ..,!(~......,d tlli* value, At 1;j,lMKJ 'T,'h·~ the illl)llt
illil,,'ilall('e (ol'r'f,r i! "l"'UL "'0:'0 (or illlp"dll""'c* (null 10,000
to :.!tJ,UlJU "hlll~,

Power Accuracy, The indi<-all'd l...."'cr ia l..."umle to
±U.:.!:, \II, lit [1111-"",,11: rl':ldi"I1. .-\1 lhe IU"·\'~1 iUlpedllUOO
IIIUllililirr .!t"Ilh'J:: (:!.5 lu :.:0 ululI") 111f'll' u ....,· he 'U1
"d,lili'lIlul,·rrnr vf O.:.! dl, du" 10 ~",ilcll "VIII:.rl 1"\'1Ii1l1:'lIoo
wi ..." Ih,· j ..",·('r II1Ullilllier i!!let :11 10 (to lu 100 w:ttt
["...,,*,).

The Q"tr..,11 fl'l.'(IUclH.')· ch:m.elenali" of Ihe l)oOwer
iodir:.. i",. i. Ihu wilhill ±O.5 til. frum"!ll \·,·d"" to 10.000
c)'dell; within U.:~ dl, 1<. I::'.UUU ..)d.~

Waveform Error: The illdi.~uiulI: illlllnllllent IIst·oJ ;8:l
et)1'IJl'r....xidt, ""·'·Iifi.'r ""'It.-r. l~diumlt'd in 1-111-& ,·:.lues
fur :t ~illU"..itl:tl ;ll>I,lit-d \'"II:tJ(C. \\ Ii,·.. ,"',H,i"u......id:d
\"oIt"Rl"JI "n' :ll'l)li,'(), ;," ,·rn,r ill illdic"lioll e:,,, O<'rur.
sUI"" thl.' lIll.'ler i8 1IU1 :1 Irlle r~IIl-' lIl..hc;,tilljl; de, ice.

'I'he erl'<lr will 1II'I"'IIt! Oil the l!1:l.J.:llilude (Iud [>li"~e of
the l",ruullIit·" 1'''''''·UI. h'll, Willi "';I"M"nns ""rm"ny
ClJl',)ulllc",d ill Illl,,,~UI'('IIWllt drcuits at <''OuIIl1l1nic"tions
fl"i'qu"II,·i<·~, will "rol Ill' lK'riOIl~.

Temperature and Humidity Effects: III1'oidits· <;Qmli.
linns !I;l\'" :. 1I~'ll.lill.il,le ell....'·l III) Ihe :wclIraey uf lhe
ill~.nlJnelll,

Th" i"~lrl)lll('''' i~ ealihra'ed nl 7io j.'"lm·lIheiL nnd. if
Ilw ;L1llr.irlll11'1Il1~·r:'11ll'l·I!ep:oru widdr [",nn Ihill \·lllue.
:id«;,i",,,,l er....r~ u' iu,li.."ti"'l til:,> h., <·xllt"·INI. Al hill.h
~ml>c,.,.tul'('~ (!J,~o F;.hrvllhdl) thia ,uMili"",.1 ,·rr<,r JnllS'
apl)rO:l... 10 llll' ,,,,,,,im.1 t'l<lilm.tioll er,...r. rlllrti ..uhrly 3t.
Ute I,ill.h(·r fn'(IUeud.,•.

Tllt' h'~lnlnt("lll i. S) dC'~il;"lIf"(1 tlml lit" b""t oJi""il"III.'()
h)· lbe ill"lnlUw,,~ il>!df Im~ a ""·ll.lill.iblo efTe<'l (Ill lhe
"l""\l 1':".-)••

Mounting: The ill~lrumellt i. mOlluted on :t phenolic
Jm,~1 in II "·"I,,uI ",.I"ucl.
Dimensions; ~ x I'" x i inehes. ov..r-:tll.
Net Weight: I: '''>Ill1ds.

T,,,.
783-A Output-Power Meter

PATI:::->T :->vru.;t.:. &Ie :\Olel ~ G. P"«t vi.
. . . . . . . . . . . . . . . .,

('«If: Word

ADm;", $260.00
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METERS

TYPE 1500-A COUNTING RATE METER

USES: The ("otilltill~ H:1tc Meter with its
(;('i}!;('r-~Ill('llt,,, ("l/lllllc!' is:l cOlllpI('l(' instru­
ment fol' mC;I:-;llrill~ the mlc of random Cllla­
IlallllllS from radio-adh'c m:llcl"ial",..\5 such,
it I:' :l 1>:I:<ic luul ill llude;l!' phy:.<it,;, \\-here
:lppliC':llion:::: :Irf' t1j"'('ltlpil1~ l':lpidly in manr
~wi('lIlifit :llld indll":ll'i:11 fil'lds.

Twu f:uniliar :lpplkatiutl!O; al'C the C(u:wti­
l:llive nWH":lII'C'mCllt of I~\diu-al'li\"c 1llatcri:d:.
in hu,.:pil:d,.:, :llld (:o:<mic my r<'S(':II'ch. A lIIost
promising field is in tOlljll11dioli with mdio-­
:lclive i,.;ulol)(':". :-,c','cI'!il hUlldl'l't! (Jf which :He
now being' pnxltll't'tl in relMi\·(·ly lan?;c quall­
tities. The radio-:1dj"ity of :;1I(;h iSOIOP('5
pl'o\'id('~ :1 11':1('('1' h," me:tns uf which tlicil'
l'IJllI'5C in chemintl ;llld J)h .... !<ic·~ll I)rOCf''':;~s

\'ie'", ,,( l'1'1'-:lI1'1.lifi",r wilh rf)\'('r r",,"('>\"<,<\ to ~ho",

Ilda_lta,I' ('"un1,'" "lli,'h h,,~ 1O (,'i! "i,,,lu'" lll,,,ll)
of 11.11111·;'1('11 "lu,,,jn"111 "II,,~'. X',le 1hl! "'"J"c"il'llt
;lrr''''lll'IIlclIl fOl p1ta:dull ,·"""t..,r~ ill OJ" uut of

d,.., "jl'",uit,

(':til be fulluwed \\ itll the Ctltllllt·l'. Th£> pl'c";('lIl.
application,,; of lhis lechniqUt· intlmlc prob­
lems in I'nt><lit'il1c. l'llt'mi~tl'.r, gcolugy, met;ll­
]urg." and llgl'i(·ultun'.

DESCRIPTION: The COUillitlJ;: I-:lte meter COl1­
>:i,:t,: of fl. !wnbc ('(mlainilll! it qW'lwhillj! 1)1'(.-­
amplifil'l' and :l. ~l'k(,t in whi('!l tllf' ('(Junter
tulw i... nortnally m(Jt1l1t(~1. :....('('onel ;unplili('r,
a tir('uit which stnndflli.Ii''.(':i the i'hapt· uf the
1'111,;(,:; wilhollt :dTcl'lill~ Iheir Iltll1lht'r, all
:llnplilicr to c'h:lr~(' :1 :<lllItllt'tl ('ap:lcitor, :tnd
a, vac'Ulllll-lulw \'oltlllc-tet' whit-h rnca,;ut'C:< the
charg('. This ch:trgc is J)l'Oporliclll:t1 to the
n\l\' of cmnnfltiol\s, and Iheilldic~l.tin~clement

is c'alihr:lted dil'('('lly ill COlllllS pl'I' minute,
Thi,; rate milY al,;o 1)(' ~irntlll:1lJCOll,;ly l"(·(·tJI'tled
all a pcn :lnd ink l'I'C·ot'dl'l'. Five 1':IllI;:C,; arc
pro\'i(!l'd, and the lolal l':lllgC of illdic'alion
i~ from 5 to 20,000 COUlII,; pet' minute, The
inlcl'll:t1 PO\\'t'l' "upply ~y:.;lclll ()p(,l'1l.te~ from
the ;\-c lilH', ami adcqu:tte vollage reglll:ltion
is pl'twided.

FEATURES: ....\ (:ontinllOtlS indicatioll of
COllllt ill~ mit' is ~i\,(~1l by the 't'YI'J,; 15OO-A
COlllltill/!; Hate :\1C'ter.
....\ 5-millinmpcr l'ccurdf'l' etln he COllll('ded
t.Iiret'tly to tl p:\llel j:wk til V;i\'f':l continuous
l'l'cord of rOlllllill1t rate :IS illdicnted by the
nll'tf'r.
... The out!>ut of the tl'iggl'l' ('iI'cllit il'i n\·:til­
:lblc :\t tl'rminnl" lit Ihe n':lr of tilt' in"lrll­
mellt to up('mtc :111 illtcgmting rl'gistr1', if
de:<in'd .
... TIl(' ('01l1l1('r is so m:Hlc th:Ll it C':lll be
plllg~('d ill and Ollt uf :1 sock{,t in I!J(, :;:lmc
1ll:1I11l1'1' as all unlill:Ll'y \'HellUm lube, C']WIIV;­
illg or rc'p!acing COtllll('I' tuhcs is t11\l'; greally
fadUlated.

156 GENERAL RADIO COMPANY



...\ loud~I.k':tk('r i,.. mounted 01\ the' IXlllei to
provide' :111 :tutlibll' mOllitor.
.. TIll' lli}!;It-\'OIt:I~(' ,..upply for IIIl' ('VIlIHcr
l'i re.'lIil iz;, \\ f'1I I't'~\llall'd :llld ill 1'0111 ilmoll:5ly

METERS

:ldjll:,lahl{' frum IOU lo 2000 "01111, 110 lhl'I'{'
i~ 1111 t1iflitllh.,- ill IIp('mlin~ tht, "UlIll{c'r till
tll(' pl:ill':lll 01 iH th'lr:wteri-..tit·. Tid.; "ull:I~1'

is .. 1:-0 1l\',d1:lhl(':11 l<'rmillal,.: al tilt' n·:l!'.

SPECIFICATIONS

2.-..r,J~

I ..( I,
~-\I!II

:1--\.1< ';1

Range: full an,l". '-aliI(" \.Of :.'OU. I;lltl. :.'ntlll. !;oXI. ,,,,d
:.'0.(11._' ,vum.. I"'r miuut ... :'n.' 1'''1\;<1.-.1, The millimum
1':I.1t' ,Iltal~" II(' ....."d "" IIlot' nK'lo:-r ~lt·,~ S ("<IU"I~ jot'r

tnit,UIf'.

Accuracy: TIl"· i,,-'runK"lll h:>5 Ilr't'll .... lilornlMI .. ill, :l

Jtl·'It·.... I..r "f "101:111) ·~lnon..1 ,mb..~ I" yi<'1.1 :11' MTU....r~'
"I ±:l(. III full ...~,I,· '''' nil ran ........

TIO(' 1"t"IO:.1"uJt 1'lIlt· ..f 11K" ;1I"lnn"...", i_. "d'~l\l:aI(' fur
r:",d"n, O:-"''''ll~ III' I" :''11.1.10 l",r "';"Ulo·.
Counter Tube: , .. '.'I1I11 ... r 1111", b ~1I1'1,1i('f1 ..·jlh Ill('
i"~lnll"..·", hili ,,,m...'lf--<IU,·u,·hi'lll: 10.:1"_ ",,,\ at:u"ru:l-my
(;t'it.......... ~lll'·II('r "1U1l1t· .... an' :In,ill\loI,,,:uo ~h n, ill Ih"
l""'~ 1i,.1 I,d"'L '11 ,,11,1I:l·rn~' "'''lUlrr r:", "I IIf' "",><1
...illt lhe i,,,,lnlll"'1I1 if .ll."'i"-"'1. Tht' ....1ll111o·r i!! ,11",,111<"(1
in '1... ,,1"<>1...... hid, III ~I,I'I.li ••1 .·ilh II... i,,~I"'''' ..•..t. ,.,,.J
n'l,b'~I1l('nl ill .in\lll...
Counter Clreu,t Voltilge: Th.: ,'"h:,~ "t'I,Iit"d I" I~

.... 'ulll .. r ror,'1II1 ,,, ....'\Ii"'l""',h "dj''''I,.I~,· f....m tlMI I..
~'1'OU ,·uh 'nile ,-"Ill" ..r th.. ,.,,,,,,~ i n~,d (".,,, ,,"
,"iJ~.hI·I'.~iti'lll •• il ..h lInoill !ihr.I1t'<1 .Ii:ll ,",i"h C'l'''''''S
lilt' :.'(lO-,·"lt i"l\·n·,,1 1..:1 ... ( ·11 ~"';Idl ,,,,inl". ;\h':ln~ ill
l,nl\-i,It'tl f"r .. 1'I,,,I,,r.li~;,,lt II,,· \'<,ha~... l!" Ih:'1 Ih....
II..TUr:"'r ur Ih., ,'"It"I:" ....:l.lin.:. i~ .. llhin :t::I', ..r Ih..­
" ... tu,.1 ,·"lul'. Th,' ,,,,w,-'r lIlIl.,.lr i......11 "'1::111:1,,-,1 'I" 11",1
lill,""·vl1"J.:'· flu""''',I;''UlI ,10, "lIl r"u~' (·h:Ul,..... in Ihe
I,il/:h"'oll:lll:" ~UI'1.l\.

Output: 'rh,' "ullml ..f tin' ,';ltl,,,·r drrl,1l l~ 1<\,:•• (,,101(' '11
[('rmi":,I,, It' tilt' ....nr uf the i'l>Ilnlllll'lIl. Tile IOU- 10

:!tItJtJ-,·..11 \,:11,,:,1,1.. hidH"h:,gl' JUljl,l~ i. lit.... :\\"",ibhlt'
:01 tit(' rt":!.r ..1 1M i",lnlll"'''1.
Recorder: .\ loalM" jar" i. l'ro\'id...1 r"r ....III"... liUl~: Q

:>-,,"'" ,..... ",I,·r inl" IIlot' ",Nrr .·i .....,;'.
Aur.. 1 MOnitor: \ .m:llll"II,IsI~",·r,' 1I\'''llIll''1l "" Ih..
1 , 1 f..r 11"", "-:tn :t1lr.,1 II,,,/,i.,,r..\ '''.u/,,~, .. i,h .muff
I ili.,,,. ,~ 1'1'1" i.l.~1 f" ....,Ij'I-1 ;111: /1... ,·..llln..·
Power Supply: 1I~-, HI I:!;' "oIl~_ .:.tIl .. till ,..,1"11">-_ Ii., "
~i"'l'lt' rh.mJ::f' i" ".1Il ......1 ..."~ "n .11l" I,".. ('r lr:lIl~(..nm·r.
" :!Ill· , .. :!.)ll-\·"Ir Ii".: ":Ill I", uS£><!.
Power Input: foil .. "II •.

Accessoroes Supplied: 1'111~ I... "ml1('rli,,1." ~~.rtlt'r.

,,,,d Iillt' ('t'1l1,,"''''' ""r,\
Accessor,es Required: \ n""''''r tul .... '1111.."1 1>(' ,,1,la""'d
"'-'IQrn.ro·b .~:.,. Ilri"i' 10'1 1>1·1".. I.
V ..cuurn Tube.:

,i-l •.;J;
I li\(;,
I 1;'\ ....(;,. G
I :!).! "ill

.\lIl<rt'l' lI l'llli...d
Mounting: n,r i".lrlltlll'ul j_ ~hiljl ..·<1 .. ;,11 ..nl"'l1 I'ml
(r:Il11"'~ fur I"ltl.· lII"UI1I;"I{, 1l.'I".'·-n...k """lIIliul( I~

I>u~~il,h' 1,~· 1'\·111",·iug II,,· "wl fr:lI"r~_

DimenSIon.: I'n"d, l!I x ... l , inrl't·~: ,1"1'110 1..'hit"II.:"",I,
1;1 in.. Io,·,
Net Weight: a .. l~ IltIund,.

1't1l'"
-1500-A Counting Rate Meter .
lS00-P2 Beta-Ray Counter Tube __ .
1500-P3 Gamma-Ray Counter Tube .

'\\ ;11,"111 (''''''lltr -ruhe
1'.\'l'I-;;<,;·I· MI'l't('I-:. 1II,'t' :"ote ao, I",,,e ,'1.

wOlm,

WOBII \ 11171".\ II

WOI11l'(; \.\1.\1,\

$495.00
Price on Request
Price on Request
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METERS

TYPE 546-C AUDIO-FREQUENCY MICROVOLTER

Illustration shows older IIllKl..t. T\'I'.: ....ltl-H

USES: The 'l'YI't; oj Hi~(' .-\lldio-Frf't!ucIlCY
:\ IiCI'O\'oltcr is :1 u:5cful :lOU t'('C of 1'11\:111, kllo\\"r~,
1l1idio-fr'cqllcnc." yohag-e:-. In nl<':l~urill~ the
re::pon..c oi :llnplificr;;;, Inltl~fonll(,l~, :llHI other
audio equipment, sueil a ~Ollr('e of known
input \'o!tage i" c:-:tl"el1lC'I,\' \':dHablC', The
micl'O\'oltcr call {lisa be ll:;NI to mC:I~1l1'e uther
small ,'ollage::; by 8ubsti1lllioll methods.

DESCRIPTION: This insll'UllWtll consists, cs­
sentinlly, of:\ COIl"lalil. impedance :lllclluatOI'

:ll1d 11 \'oltrn(~t('r by mellus uf \\'hit'h the input
to the: atlt'II11f!lor is :itand:Il'di1.cd..\ switch
controls the output Vl)ll:l~t' in der-:Hlc steps
while:lIl lndiddually calibrated dinl provides
cOlllilltlOlIS contl'ol O\'cr c:lch t1ct:nt!{'.

FEATURES: ... \11 c:>\ccllcllt frl'llll{,lH'y ('hamc~

Lrri:-;tic, eX\f'lHlillg from "cry low frcqllC']lf'ies
up 10 100.000 ('yc'lcs, is av:~il:\hlc in Uli:;
ill:. t l'Il mOil t.

.. Exccllrllt lH;Ctlr:lCV is obtainahl(' for ab80­
hllo "ult:lg(' kn>h;' a:< \\'('11 :IS fOJ' \'Olt:lgC
l'll\io~l whit-ll arc all that arc llccdcd in gain
or loss lllC:I~llrClllf'llt~.

.. Of'('ibel :<(':\Ic", ill 1\ddition to IhC' \'ollage
r:dihra.tion of til(' melel' and mult.ipliers, :l.1"!:
pl'Ovidcd. Thr:;(' ~(':\I(':'i lll:lk(, it possible to
obtnin rchuiyc respOll~O clWnlClcrisLic8 in
dc\cibols without calculations.

"'"'''"""us,.' v .

~
!. -----~ OU'·'''~.: ~M

""'" I I . < .
, '. ~@--"- '--. __ ---.l.. _~l .....

.......·0....-....,,, •..,

'I'lti! rrrt,r ill Iln~ \·"lolll·tl'r (':"'. ill lo:"u"rlll, I... lIed"rlcd
wll"11 1111' !Ilicro~'oIter ill uS(~[ with vrJilL'Ir~' 1"l,or:ltor}'
osrilil,t"n. The r ....... lifi('r-1n* IIlII""'Il'r iUlI']f inlrotlu.·('s
110m... disl"rli,," 'U1I ..u the !\OUft... imp('/I:"I(''' is '·"n·lo"·.
Wilh a GUO-ohm 1lO1U"t.-e the di"',,rlinll inlrodllred i!
ul)!Jtl1 O.:t(.(..

Temperature Error: TIt(' 1l1'1·llra..~ of 111(' r:,liI,mlim, i~

indepl'lldelll of tClIlpernturP '\'/",n IhI' mi"rn\'uhl'r i~ tlsed
ll! :Ill :LltCllUf,tor or ,",,11;11:(' c1i ..id"r. The llh~,hlll' 1\I','ur­
:U'y i. "fleeted slillhlly l}}" It'tllliN'llurc hl.·"llLUIC 'if ,'h'llIgc
ill 1he I'olt weIer char:l<"lcri$lk". The t1c"""~:lr)'('{lrrfo,..,illil
for 1,·1tlllCflltIH"l'~ from /;:,0 If. fl:," FIIIIrt'liheit is fttrni~herl

Wil It I Ill' ill.'lrllnll'lll. '1'1", ,,"r"ls "f hllt11idil.l" urI." nO;-l:"li~ildf'.

Power Source: The <In''ill&: o~l'illul"r 1ll\l~1 he Cfl\mhll' 'jf
furlli~hit,1o: nhuut ~.:? \·"11,, :...r,,~~ OUO I)llUl~. or ahoul
8 llIil1iw:lll~,

Terminals: J,...k-tnl' I,i"di,,~ 1""n5 I\~ lU.,mlted on
ijllll1tlurd J·I_inrh ~l~l<"im:.

Mounting: TIll' il~lnemc1l1 i~ IIIUI1I1I"11 ,)1\ "" :IhJ,uiulllli
1l:111('1 ill :1 ~hil'IlI('d "·,,Inul ('"I,iIlN.

Oime'lIions: {1 ..."glhj JO r.: (width) i x (lK'ilo:ln) Gli
illd...~. "'·...r-"II.
Net Weight: 0}4 pfluml".

SPECIFICATIONS
Output Voltage Range: Frvlu().l Illk"''''oll I" 1.0 ,"viI
OPI'" ,·Ir.·"l!. "'11('11 111<" IUIHl' ,""llllKe [s lIl'1. to Ihe u""d­
unlizl."i r<'kr<'lIre '·"\lIe.
Accuracy: Fur opell-l'irl:'uil OUII'1l1 \·,,1111&:('8 Ih" "alihr:l­
liOlt is U"l'ur:I!" "'hlti" ±(3'10 +O.a rnkro\,.,llj for
QUlllU1 lk,lIim.... al"'\'e 1 mi,·rtl\·vlt :llul fur alllrNlu"" ...ics
~1"'I>(,U :10 lmd :.>l"1,l)1l0 ",y,'le~. For hi&:III'r f1'-"lul'IIde'! up
10 100 kl' th,' ..:.lil.r:lli,," ill n""ll1'llh' ...illllll ±5% for
OllIIlU! Ill'I tilll(ll "I~)\'r lOll mi'·r",·"II,.. Th"l\I'lll'l'I'itit':'ltions
:11'1,1," .ml,l· ... liert· w:...d"rnl (Lud U.'llLIJo('rl,ture ~rr"l">1 :Lrc
Ilellllllihlc- (~l't' 1...·1,,"").

In l':II"ul"lilll( rali,," "f "'IIPUI ,·,-,llull:l'll. at " gh'ell
fr"'llll""·r. 1111' ,,'·"Ilm,·.,· "f all~' lli"I'1l r'·:LdillJ.: ":'11 he
~'I""id(·n·,1 1<> I.· w;lllill ±f:!', +U.':' l1\i"r(}\'"h '. lH
frNIIl('1l,.il'5 till to HKJ.1I01l'·.1"l·1"5.. \1 lit!' liidl!'rfrt"IUrl\"i<,,~

thi~ :'r('\lr:"'~ "I'Jllie@ '1lI1~· "I I,"'ds :,b...n· lUO lIlit-ru\·oIIS.
'1'11(' lIIi"n>\'ol1rr """ h..' 1I11''l1 nil tic if '"I "xI('rJl;d

ll1l'l ...r Is 1l1iC,1 "r if du'! illleWulll1('1('r hns I"-~,, l-:,Iihr:nt'tl
I(lr dt'.

Output Impedaflce: Till' IIUIl'lli illll"...I:l""I' i" "IJIJn>~i­

m"tl'l~' GOo ul1J"~ "ml i~ ,·.mlll:llil ... ilh t!l'uillg ... ithin
±:i%. This impo"blll'(' i@ sllm"i"'1l11~' I"" "" Ih:n 110
c.)rrecliul1 "" th.· ""II'"t \',,\tul(" i~ In-'''',,''"rr f"r In:".1
illllll'dnl1l'es of Ihe "rd"r "r ItJ(J,11(1I1 ,,1\lUll lIud Io:rc'lu·r.
Input Impedance: .\I'I,r, ..~iloll",·l~ t100 ohms. "ut.-­
81:lIIlil1l1," illd('llrud"111 "r hlllptlt IlCltilll( ull nil L.ut iho
hil;llI'~1 mullip!ic-r II<J~iti,!tI.

Wa ...eform Error: Tile 1""'ttr:I('~' t)( ~hc Iuif''''l\"oller :18
II '·:t\iIJTItll..lllllcnualur or ..o!t;tl:o di .. ider is i"t!pl>endent
of ""U,·,·f"rlll. The ,,1l/l<Jlul" ''''''llrll('~ of Ill" OUIlllit "oIt3~e
calil,nl'i"ll d'·I .....l"l~ fill lIw o::h:lrlwlPriJllit"l oi the illjlUt

o:ulil'l.'r",x!oIl' rc.·tifi'·r ,",,"meIer. II'hl"h h:o.s II .$111:111

Wll\,·f"rltl l'rrtlr Ihal del>em!. ill IuW 1111 l.hlh the vh:,;re
:md the m:ll.:llil'nle u( "armunit-. 1)~5Cn1. in the iupuL

TUIIC':;,--_,-c_,--_-,, ,-- -,_-, , __CC"'".,''''W:'"":''...__, __-,-:/c":""':'-,__
546-C I Audio-Frequency Microvolter* 1 CHOWI\' $110,00

°llcll. u. s. rltt. OfT.
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•
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•
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FREQUENCY AND TIME
Tht· l!Pll'rmill:lllnll of fn\(jllC'lIc'y dil1"'l·tly in

term, of liml' i.s:t flllldanll'nl:llmcaSUT1'I1WTlt.;
8-illc"t, fn'tlllt'Il('y j ... lilt' 1111/(' r:tlf' of J"C('IIlTl'IICC
of:1 cyc:1it":11 p!tt'IlUlIWllUIl •.\ IJrlmtJr!J st:tmbrd
uf rr('(I\lI'I\{'~' i~. 111(:'11'(1111.', defill("c:! as one
whOS(' fr('(lllf'IlI'y i~ dC'!t'rmillrt! directly in
lermo( ur tillll'..\ JUY'Ol/tillfY "'l:llldard j" one
whll;-:{' irNllI(·II(:." i", Ilt'lt'rmiIIN! by comparison
wilh :\ prim:\ry "t:lnllan!. ur hy <'omp:lrison
with 0111("1' S('('olulary ",t:ultt:mll'<, some olle of
whith Wll~ urigill:llly cump:trt.'t.1 wjl.h:1 primary
st:uld:lnl.

It b 10 1)(' llui!·d th:tt th(' abm'c rl:l.s;;;ific:l.­
lions uf frt"(jul'lwy ,..t;lrlll:lI1l~ han' llot.hinA: to
do with the lIC('IIr(fr;r/f uf the l"t:mdards. in

f:\l't the S:IIIlC' l"1:lIldard is 1()~il·:III." c1a85ed as
a prillla~' :ilalldanl if j'h('('k('(1 dil1.'(·lly ag:linst
lime. :Ull! :1$:1 :'("t'ulI<!;lry ,.,t:IJld:ud if cheeked
fiWlill,.,l shlll(lan.1 frt'<IIIPIIl'y tr:lIl:<mis..::iOIlS
(relm'S('lltill~ :1 di"l~llll prim;I!)' t:l:\I1dard),

III pmctil"t', lilt' I'('..puu ..ihility of <!i5tablish·
in~ alld m:liuLainiuj:; llI't'ur:lle time dctermin:\.­
tions I", :l>·tl1l11omit,:t1 Oh,.('r\':llions ii' not
a.s.';;llm('(i by llJ(' illtli\'idll:ll~ c!e..irillg n prilll~ry
5talld:ud of fr<'<lu('f1('y, 'I'll(' lime det('rmilUl­
liull."; :1Il! (':lrried Hili by ub:<t'r\'alllrk':'i e:,;pl'­

ci:tlly ('quiPl>fod fur Ihe JluTl>os<:', The results
;lre madt· 3,\';lil:lhll' to:1 1:lrp;(' IlUlnl)('T of U~'TS

I", r:ltlio aud \Iin' tr:m:<mb,.ion, III the l-nit.cd
tii:lU''':, the (', ;-t. :\':1\';11 Oh:"('r\':llIJry tr.lns-­
miu hi~h·jJn'('i,.iuu time siguals by radio

through the f::t<:i1itiC'", uf the r, S, :\:t\':\1 Radio
rdC('. Tr:lllSllli~i(lIlS011 :!C\'cr:d fT('(lllC'I\I'ics

are :l\'aibble ~\'('rnl lim,"", alia\' :\111.1 (':1;1 be
TCt'('h'('(1 lle:lrlv ;\11 o\'er the wo~ld,

The u;;cor or':, prim:try fr('(IUeIH',\' !'t:tnd:url
e:lJ\ th('11 col1\'('uiClIlI" dt,t('rmillc the fn-­
qu('nc,\' of the ..t:tud:lni ill !.Crm.. of the ::'Ialld­
:tn.1 time inl(,r\'al :0:<'111 to hilll h~' r:lClio. III the
Ccneml H:ulio ('(Iuiplllt'ut mt,':Ul:< :It''e ))I'm'ided
for quickly :wd e\:<ily makiu)?; this cUllllXlri~Il,

For the mtt.o:l prt'ei."C ~u1t~, th(' crnll'" of lhe
lr:msmilted time :<iJ(lIal mll,-;l be l:lk('11 into
:ttcounl. Corre<'lillli d:u;} may be oht:\incd hy
aPl>lyillg to the :-iul)('ril1lf'lIdPIII, L. S, :\':\\':11
Obscrv:ltor~', \\"a..hillA:lUlI, D, C.

tiilltc the a:<lronolHit'al {'kl('k~ no\\' used
:It l!t(' X:I\":l1 Ub~l'\':lt-or~' :tre pi('zeH,!t.·<:tric
O..dl1:110nc, :-:imibr to lhll~ u:«'(1 ill :lI't'nrate
fn:'tjuelll'y st:lIul:m:l,; :md l<inc'(', throll~h ('I~

cOOIX'r:ltion of till' r. K ::'\:'1\":11 Obscr\-ator,I'
and til(' Xatilln:ll ntlrt':H1 of ~tmlflard.:$, the
l>iczo.elC'Ctric osdll:llnl'l$ of tIl(' I:tHcr's pri­
m3ry frequent'y 8t:lI\dard :Ire t,Il('t'ked in lhe
same \\':W:\.:$ llw fomwr'g n"lnllltJmil':tl c!o('k$,
the comjxuiJiOtl with lime i,.:. ill eff('('l, enrriC'd
0111 by the oh.~T\':Ilory, Th(' ~t:llld:lrd fro­
Iluclley tr:lIl,..mi.....ioll~ :'('111. Oul hy the Burt.'3u
of ~t..'l.Iltia rds Cllll:<t'titlellily TCI>r(''''CIIL :I prim:tr'y
stambrd of hiKh prcC'i,;ion :w:lil:tble tO:l1l who
C:tll T('('ch'(' lll" tr:U1smh,:;;ioll~, \rhere ,.:m,b
tr:lIl:<mi~ ... ivIIS (';In Iw T('('('i\'t'(I, it is gCll(,T:llly
mlll'e eOIl\'('nieIlL :lIIti mllt'h qllkkt'r to m':'lke
th(' ('ompal'i;l(Jll hy fl't"<llll'IWy 11.:111 hy time,
For illfurm;llion :11lt! :,\C'Ilt'dlllc,-; of trnll:<mission
of :<1:llIdlll'f1 fl't'qUCllt'it'!:l, :tppl~' to the l1:ldio
Dh'i:<iol1, Burt'all of :-;l:uulanls, Dcp:ll'lment
of t'UlllTllf'I'('(', \\'H:'lhil1~ton. D, C,

Bm;llllsc qf the \'llJ.;ltl'it'S of hi~h fl't'tP1CIWY
LI':lJISmis...:iull, nlHlly ll:<CI'S l'dy 011 th('cks
ag:lin:.;L time ll:-l H 1'('::'t'I'\'C, The,\' :lI..:u \11"1.' the
prima!'y :stlllld:ll'd as:1 high-pl't'I'i:<ion ('lock for
l:dJOnttol',\' limill~ pnrptlSl'S,

,\s SO f:ll' (,oll,..idel't'tl, thl' Jll't'('i,;ion u"dll:ltor
is :l ~inl!:le-fl'f't.IUl'Ill'." d('\'it,(" Fur pl':wlir:ll
lItilit\' it ii llt'('C':,.:':::ll'\'toublain from thii' :<illg;le
fI1'l1,1('11('." mallY flll;t'r fI'c'!Ill'IH'i('S, 1)(11 h :11 )(we
:md belli\\' tht' "'llllld:ll'Il fl'l'(IIIf'IU'Y, ftll' 1.'011­
\'t'niell('(' in m(':I:itll'l'melll..:, :-,iIWf,' ml,t,:l. of the
precit<iull tlSC'iIl:llllTS tll.H'I-:lte in tht· N'p:iOll of
50 to 100 kt" il i... Il('('('''''ary to flil'ill(' Iht· fre­
qu('nry to uhlaill n \,:tlm' ,..111,11 11t~1t :111 1':1:.::i1y
con",tnll'IMI "\'lwhnmUII'" lIIut.or l':lIl hc 11:«'(1
to t'fllIlil till' ,;111111)(,1' of l'\'t'I('g ('xN'ut('(IIl\' the
pn:-t'i:-:iull u:,will:lltlT in a ':<I:llUI:1n1 illlt'n::ll of
timC', Fur mc:a..UI'('Ill('llt .. of hi~h r:l<lin fn'qucll-

F't,l Jlf: I. Hlfw-k ,lblm'l'" ~1"-'\O;1l1% II~ fu"rlional
:arr:llll((ol1l('111 hf I"'" '1'\·"1. 111~lo-\I' I'rim:lrr Fl't"lllf'llC)'

SI:",d,,:t1 "rod Ihe ""'IC" "f "llIl'UI rr"~II.eIl'·ic-" "n,il"l.Jc
!rom ii,

160 GENERAL RADIO C;OMPANY



dc:<, it. is IHX'I'S5.'lI·y to multiply the st:lIld:.mJ
frf'Cjll('ney to obt:lin useful fI1'qul'll(:ies ill the
r:lIll!t' (If till' fre<jul'l\('y beilll( lIll·:.l~lln'{l. Both
01 thes<' UI)('r:uiulI:< :1lY' 1'C':ulily pcrfornu.'d by:.t
cOlltN.IIIl'd r('\:lxatioll o:seillator, kllOWII :l::i :.1
multivi bra tor.

.\n 1l~:i1\;ltllr of this tYIX' it' {'haml'tcrizcd
by it,; ~u:<l'eplihilily In l·tJlltl1ll hy till intro­
dUCl't.l volt:tl!('. the fn't.lucllcy u( wltkll lie:­
11(':11' Ihe flllldanwlll:t1, or 1(lw-ordcr hariOollil·.
frcqul'Il(·,\'. III the l'OtllWIl('(1 conditiulI, the
relaxation ",.:dllato.. IUl'k:< illlO ::itl'p with the
(:ont.rol \'ultaj:!(', :.\nd t.lll' frequell('y be:lI;'; :lll
illlC~I':.t1 t1'latiuII::ihip to the fl'Cqueltcy of the
CtlllLrollill~ nllt:\~e.

THE PRIMARY FREQUENCY STANDARD
TYPE 1100-AP

'I'll(' l'kl1ll'lIt~ of I~ primar.\' fn'qlll'lIcy
.~talldatl.l, (;1'11l'1":1I Hallio '1'''1'1'; 1100-.\1', arc
:.:hown ill l'ig:w'C I.

'I'll(' fn't[upn('Y of til(' pn·(·i:.:ion O!'i'illator is
100 kc', whith j:< dividNI "Ill'('(',,~i\'l'h' hv fat­
tOI':' tlf 10 to obt:.tin multi\'ihral or flllltJ.:ul;l'lltal
fn'qu('l\l'i(':'> (If 10. I. and 0.1 k(·. A fourth
mult i\'ibrator uj>cral inK :.~1 1\ f llnd:uIWIlt:\! f)'c­
ljUf'Il('." of 100 k('. pfllvid(,:< a.larl!;l' 1I111llhl'r of
h:'lrlnonie:.: al 100 h inlt·IT:.\I:- fur n:<l'l\f high
mdio frNIUl·I}(~il'S. Ilarmonic:- of the 10 kc
lIluhivihmlor :In' ,.:imibrly ll."('ll. III tlU' ll.Udio­
fl't.'<I\lC'IWY :llId low-fn'qlll'll('y fangp (up to onc
or 1 WI) hlilltlrp(1 k(') a l':\lhodl' my o"'('i1IO:'('l)pe
i,. u:-l'il to obtain hllndl'('c!li of known fl'(o(lu('n­
cie;. Thi:'! i.... :.:iml>k'l' than tryi,,~ to rna.k(' usc
of h:wnonil's of till' 10\\' :'!t:~lld:ml fl'Cqul'llc·ics.

Thl' r:wge of ul'l('ful OlllpllL fr(:'llllClwi(~s ob­
tain:lbk' from the. (;cncral Itadio Prilll:l.l')'
(01' ~rcolldar.r) Frequcll(·.V Stllnd:lrd is indica­
ted in Fij!;1l11' I. ComplNe spcl'ifications arc
~i\'t'tl fltl pa~c,,: l!i-I io IG(j.

Thi" frc{jIll'IllT ~t:Lll{l:\l'd is 01(' rl'....ult of
man~' :war:< of ('ant illllOIlS c1c\'l'lopllH'nt ill t.he
(;/'lwml Badin bhunl1Uri{·s. TIll' quartz bar
(alld mOlln,ing). tlte Q>wilhi.or I'ircuil, :lud the
t('mlX'ralll1X'-('OIltl'Ol f';.V,.:ll'lllll,.{'d in ilw .... t:uul­
:tnl makl' 1,)(1:.:.... ilJle ;l. :<lahilil.V of :~ fl'\\' p:lrts
FI<H.llI'l:!. n ...... or lh" ""'1'.; IUIO-\ <)It:ltU l\:or ,,;«I in
TYI'.: 1100-,\ Fre<.luen('y :-:IUlu!:ir,1, willl <'O\"('t remo\·cd.

showing the "pring ~u$pell.l!iOIl,

FREQUENCY

Fwu.lt; 3. EI"tttl'nt:tT)' ei,('ui! or the "Tidl.:t."I~·Ilt! !lielOo­
ek"Ctrll' o._,·il1:lIolr u"et! iu lite Tn'l: IIutJ.A FrCtluency

-Stawlar,k

in 1O~ O\'l'l' period~ (If ....('v(·ml month..... :lnd a.
~horl.·pc'riod :.:tabiliLy of appnJXitll(~lCI.\· 2
p:lrt~ ill JO~. Thr quart,,- hal' and it:.: muunting
lU'f' :.:hOl\'ll in Fi)..!;1\l"l' 2. Thl' hal' vihralc'~ ill it ....
~1,(·()tld-II:\1'tnOlli(· ('xl('n~i(HI:t1 mUlll', alld is
11\'111 ILl il~ 1\\'0 node:'! ill :\ ....pl'illJ.( ,,:u:,:pl'tL~ioll

mounlilll-! ill ,.:tlc-It a. ma.nl1('l' a... tu inlrudll('l' a.
minimullI of dampill~. EII'('1rtllll's :Ul' fomH'd
dirl'l·,ly on tl)£' ":llrfaC'l'''' of tht' quartz. TIt(,
CI1),.:.........(·(·liunal dilllen:.:ion:.: of tht' har have
1)('1'11:<0 eho:<cn tllat I Ill' lI'UlI>cmllI11' /·(H'!lieicl\1.
or rn'qUl'lIey i:.: z('ro ill thl' \'i('inil~'of till' opcr­
:ltinK t('lllpC't'";lIIll'e of 000

('.

The 1(,1llp<'r:.lturc..(:omrol ",\;.;tf'lll holds the
u'llllX'ratufl' ur tllf' qu:u·tz bar (·()IL..tant to
lX'lt<,r th:Ul 0.01 0

('. The pril\(·iple.-- of 01X'm­
tion of t hI' !<'UlI)('ratufC-('olli ral ....y .... lem We're
ou11ilWd ill an artiele I'lltitlt'(l "XOII·.... 011 the
n('....i~n of Tl'mper:lIl1n' Con1rol {'nib:' by
J. 1\.. C'l:\pp, (;rllcml Ru</io HXIKrilllt1~ler,
AIIV;Il:<L 1911.

.A hddgl'-lypC o,.:{'ilhIQI· ('in·uil. if' u:<c<l,
:<h()\nl in .~ch(,nlalic form ill Fi~lll,(, 3. In this
c·il'(·uil, th(' cl,\,,.:I:.\1 vilmd('s l"~L its :.:('ric~ 1"1''''0­
lIant frrqllrlll:;' I~nd Ih<.' amplilUdl' of o."('ilb­
tion i~ (,Oll.'~l alit. For all lLn:d.,·:.:i", of 1hr c·i ITIl it,
:.:(.('.1. J\, ('lapp, ",\ Bl'id!!;c-('onlroll(,d ():':l'il~

[alo!'," (;l'llcml Ua.(/io 1':xp/I'illlU/(cr, April
191·1, :\lld )Iay 19-1-1.

THE SECONDARY FREQUENCY STANDARD
TYPE 1100-AQ

III ihe I>:'l:.:t t!l('I'C \\'a .... a u"'l'iul fi('ld for fro­
f(U('llty >,lamlard:.: of 1<,,,,.. than til(' hl~"l po..;si­
ble plwi.... ion. ,.:uth :<Wlld:U11:; hl'iug ('h~l:kClI

freqlll'lIlly again:<1 .... l:lIld:ntl fN.'qLU'J1(·y ImllS­
mis....jwl:.:. Th~ ~t:lIld:nd;o; ('ould 1)(' 1ll:l11uf:le­
tllf('(1 at :\ luwcr co,;t th:lIl the mol'(' prN·i,.:c
stambrds ami (,OI\:'<'fllll'lItl.\' wel1' USl'(1 in
m:U1Y :lppli('aliolls whel1' I,ricc W:L:i a govern­
ing eUII,.:it!t·r:ltioll.

,\t prc:«'lIt Ill(' l!l'mall<! for mOI1' :lel'lIr:tle
SC('(lIIdar.\· st:uulards, tcmpled with l~::< CXPCII­
sin.' d(':<i~lls fOl' primal'y :<landal1ls, make::; it
lInde,.:ir:thlc to 1ll;lkc 1'\\'0 lype..... of :.:talld:.tr(1.
COIli'l'qllC'tllly, lite Slllnc ('ornpolll'IlL IlllitS :.l1'C

oITcred for II."<:';\S a SC('OUd:H.\· ::it:wtbrd-thc
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IIrt'(·j ... ioll n;..(>i1l:ilof, tlml Jnulti\"ihmlOr 3.nd
pmH'1' :-.llppl:," unit. hUI \I ilhcmt til(' "'yncron­
OIlIf'I{'r unit. lThi... 1:11 H'r unit t':ln l.w added
laiN', if tl~il"('(l. .\11 th:n j ... llI·c'('......:tn- iol' LO
nUlllnl il alld Illul[ in ;\ (':lhl(' ..-upplic'('"(or the
pUflKN'.)

FREQUENCY MEASUREMENT

The ll('xt ;:1C'p. :1(1('1" t"'t;luli,.hinj:t II :,<"ric:,; of
~i;lIldnrd fn:1.IU("IIt·jC'S ('mlmltinJ,.:' :\ portion of
th(' (<<'<IU('l1(·...• :O:1>N'lrllm in whkh IlW;lSlIl'e­
m('nl~ of fr('(Ill('lll'y :111' to he lII:ull', j,:;: 10 ('\":.11­
\l:l\e !lily unkuO\\'1l fl'<'qU('lll' ...• ill It'rm~ of one
of the' "Ialld:lft! fl'<,quC'llt'ir:<..\n,\' unknO\nl
fl'('(lll('III'y \\'il1 lie bel '1'('('11 t\\"o of t.he stand:\l'd­
fr'{'quclwy h:lI'mtlllil's as ,.!lUII'Il ill FiA"ul'l' -I.
Thp :simplest pnu'c':':-I i:i Ll) df'lrnni/H' the dif­
ft'I'{'ll('C' ill frt',!llI·Ilt'y hrtw('l'lI thl' unknown
fl'l'ljlll'lH':">, alit! the 1)(.':11'(''''\ of the :o:tandard
fr('(lllI'lu'it,:<. Thi:o: diITt'l'('ll('(' is :ultlt'(l In the
51 :Illtlard fl'(-<\t1CllC'y if , /1(' un knowll lif's al)O\'e
th(' 1'1:ul(lard. III' :O:llhlr:Wl('(1 if tilt' 1I11known
lit~ belo\\ th(' !:Oland.utl fl'(~qucllC'Y.

Fu:nll-: ,I, Tlii~ tliH~I':l11l ~11H\\'~ llie r"lnlinu hclwcell an
!lull.","" f'('lIIlCIIC'Y "lUI" ~IIUOlI)jl'llllllrl!",lli('~eriC$.

Ftw l'\'ldU;ll in/! \11(' rn'qu('ll(',\' dilTc'!'('ncc,
.1 UI U. O'ij!Ul"f' 11 a C'Il11\'('lli('111 llwtlmd ~on­

~i ..l.. fir IW:ltinl! til(' .. tand:..,1 :Lilli unknown
fl'<'tlllt'lwit':: in :1 tlC'I('('\I)I', and m('fI":Ulin::r thc
be:tl frequency by tuml>:lri""lll \\ith :1 c:lli-

FIOl.'llr. 5, FllnNionlll t1i~lI:rRm Jlho"iulI: the oper"lion of
the dircN-II(',"illl: welh,,,l n( (r~luclifT mC:I."urClllCIlI.

br:ltC'l1 au<1iu 1~'i11:t tUI' :IS iudie:! ted in Figutl" 5,
The Tn.; 1105-,\ Frecl\lCllC~' )(caiOuring

Equipmellt Ita... 1.>C<'11 de:-i);Il("(1 a~:tJl :t~mbly

of till' 1I('(~;;;lry' ill,.tnlmC'llI,. fur mc.'l5uring
t1l1kllOWlI fn.'<lu(·u(>i(':o\ in l('rms of ,.t:U1dard­
f"-'qu('II('y harmonits ubtaillt'tl from til<' '!'\"PE
1100 FretlllC'n('~' :-;ttllul:trd. This ns.--emhly in­
cllld~ an intl'rpol:nioll (l:-('iI1ator :lIld com­
p:1ri...;()Il ()l'willt~·oJX' fur 1llC':l:<lIrinp; :mdio and
bt>:lt rrt'Cllll'lI(·it.'1". :I~ \\('11 :1..; IIII' 1I('C'('"o;,:tn'
radio-r1'{'(111('llty detCi'1 on;; !Iud (':llihra tt'(l o,.:c:·ii­
huon;; u~1 ill mC:lsuting ttl<' higher rl'('(III('Il­

ci('~. ('ompl('\(' de,eriptiolls of thb equipment
al'C' J;i\"cn on pages 167 to 175.

WIDE-RANGE FREQUENCY METERS

Ful' lll:IllY :Ipplit'atiolls it i:-s 1I0t. 11('('l':<,":lI'y to
h:\\'I' thc :\{'('\II'll<'y pt'o\'idcd by ,1 fr<,qllC'lH'y
stalld:wd, nOl' i:: it nlways po",..ihlc 10 u,;,e ('011­

\'cniC'nlly 1>otll'lI a rt'lali\'('ly 1:1I·J.:'(' pi('('(' of :Lp­
pal':ltll", .\(·rorcliup;ly st'\'('ral difft'rt'1l1 types
of fn'fllll'll('y-mea5:lIl'inR in,.trUIl1Cllt.. hn\'c
1)('('11 d<."\'(-lol)(-'(1 to supplc-mcllt the :;:t:'IIld:trd
on'r \'ariouli frequcnc·.v and a('tur:lty mngcs.
'111(, ~impl~t of the:.e is lhc time-honored
~n:lnt-('irt"llit w:n'cm('\C'r, whit,1t is ~liI1 :l

\':llu:lhlc tuol for ~ner:tl c~lK'rirnl'llt:a1 work
or luI' making I)relimin:lry ndju,.IIllt'llt,.: on
O::lt'ill:ltunl :llId trnr...-mitlCn<. ;-X>n'ml models
of \\:l\·t'nwt('No' ('o\,('nnJ,.:' dilTC'n'nt fl'('{lll('ll('y
f:l1IP;{.... n(TUI1(('i~. and r('S()1I:I11n' incli('aton;;
are d('::'('rilK't1 ill detuil on p:1p;e:-; 1fI3 to 100,

The hcwrudyll(' rrl'<jut'lIt·y I1wt('r is t:I!)able
of making Il1t'llSllrl'mCllt:oi mllrt' :IN:lIr:ltc1y
Ihall llw w:t\'C'nwlC'r and slill is ":lll:lll cnough
so lh:lt put'\l\hiliLy :lJ1d simplieity :Ire not lost.
Ollt' model, the THE 020-,\, d('sel'ibcd on
pa!!:!' 178, tont:tins :l ollc-meJ,.:':Le.rl'lc (,l'y"t:lI
CllI illl'lllol' \\'hic'h m:lkcs pos...iblf' fl'f'(lll(,Jlcy
mf'/\:-;Ul'(-nl('n!:-: to lln MCU1'llty of 0,01 ~. The
TYl'~: 720-.-\ iJo; 11 0,1<'; iIlJo;tl'llll)f'nt for 11:<1' lip
to 3000 Ilwgac·ye!c's. TIll' din·('l·I'l'IUUng dia.Js
on ,h('''C in,"ll'lllnt.'IlI':- make mpid mt·:t...uI'C­
n1t'nt:o: p{~ibl{'.

'I'll(' THE 1110-,\ llllC'rpo!:uinp; Frt'ftllC'IlC'Y
:-t1:ul<l:lrd. p:l/!C' 176. iJo; a IIC'\\' type of in~l m·
11)('111. dt..... iJtIlC'<1 I):lrtitubrly fur u:'<' \\-ith
h('lcrotlync frctlUCllCY melN'l" to I'xh'nd :l(,­

eur:llc fl"("(]lIC'llI·y m£":L"nrem<:,III:o: II)) to 2000 or
3O(X) ll1<:'wwy(·lf':o<. Thi,:; in,.trlllllC'nl j,; cs---ell­
tblly II ('ry..tal-('olllrollt.'t1 rrt.'<lucncy ,.1:t1ul:tnl
v:lri:IIII(· oW'r the mnp;e from 1000 tu 1010
kilOl'y('Il'S, Two multh'ihr:Hor uui!...; }!:iw lOO­
k<- :\11(1 I-:'Ile h:lmlOni(',.:, Thl' f:U'l t.hat the
a:sdllatur :lnd lllullh'ibnltor OlltpU!."; nre \'ari­
:lbll' o\'cr a I("~ mllgc m('aus thaI. thi:-s in"tnl­
menl can be 1I!5Ct1 with :l Iwtl'rocl\'llc fre­
quency meter :-such all t.11I' TYPE 720:,\. pagl'
180, to pt'o\'ide all :lCClIml(' l'h('('k point :II
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:lIlY point on the dial of the "'n~72o-A. Thus
t.hc accuracy of high-frec:lucncr measurements
01:\(\(' with the Tn..: 720-,\ Ilet.erodvll(, Fre­
tIUelll')' ~Ietcr is impro\'oo to at least.' 25 p:lrts
per million.

FREQUENCY MONITORS

..-\$ contmstoo with the problem of fre­
quency meaSllrcmcnt:$ ovcr wide ntllgcs of
frcqu('nciCil, cert:lin oper:ltil1g n..'<luircmcnLs
demand the continuous measurement of a
singlc, or II \-er)' few frequenciCil. The contin­
uous moniLQring of the fre<luency of t1 radio
tran~miU.cr b one instance. Frequency moni­
tor:s ,11"e now rcquired by IIIW for many classes
of sen' icc in t.he United Stutcs and foreign
countries.

For continuous monitoring, the process of
mC:lsUI'ement must be rcduced either to :lUto­
malic or vcry simple operation. In the TYPE
1181-A Frequency Deviation :\Ionitor, de­
signed for the standard broadcast. frequency
range (sec puge 182), the cnrrier frequency is
eomp.'\rcd with thaI. of l\ piew-elcctri(' oscil­
lator which is ofTset from the llssignoo currier
fre<lucncy by 1000 cycles. The c:mier and
second:lry st..'\nd:trd frcclucncics arc fed to a
detector, where Lhe heaL-frequcncy difference
is obtained :lIld is then amplified. The am­
plified output. is then p..'tSl'iCl1 to a fn~quency­

indicating device, usulllly referred to as a fro­
quellcy-dc\,iauon meter. If the transmitter
frequency varies with refcrence to the fre­
quency of the !Secondary standard, the beat­
frequency :tlso \'llries, :lIId the deparhlre from
the lIortntli vulue is :l mcasure of the cllrrier­
frt.'qurllcy devi'ltioll in both mllglliLudc and
sign. The clll'l'ier-frequcnt:y deviation can
t.hus be continuously indicllwd 011 a met.er; the
operating personnel call easily check the fre­
qucncy nt any time and Illt\ke the Ilecessary
adju:;tnwnts to corred. lilly devilLtiullll which
occur. If desired, such deviations mar he rt,....
corded, so that a permancnt record of the
st~ltion performance is oblaincd.

In Wille cases, especially fur high-frcqucnc.l'
scrvit,cs, :l somcwhaL simpler Lype of monitor
is more dl':,imhlc. The Tl'I'~ 1175-B F1'("(luellcy
"Ionitor, for inst:lIlcc, hUS:l sm~\11 cry:itnl o\·cn
which h:1S mOlll\l.ing facilitil'S for four crysl:.!ls,
see p.age 186. By u8ing a lJ3rticular IUlrmonie
of the crystal oscillntor fre<"jUcncy it is possible
to U~ this monitor fOT trtln!:lmitter frcqucncu:.-s
from IGOO kilocy<'lcs to t()2 mcgn.cyc·lc:<. If the
tr:lnsmitter is off fre<lllenc:\", a bc:lt signal,
whose frequency C<luals the transmittur devi:\­
tion frequency, appears at the outpuL termi­
Mis of the monitor and C:1n be measured
dil'l'l"tl.y by means of the 'Jl'I'E 1171)...-\ Fro-

FREQUENCY

qucncy ~Ieter, l>l\ge 188, which hns a r:Ulgc
cxtendillJ!: from 25 to 00.000 (·yclcs. Pro\'i~ioll

is al:,(1 mmlt· for w..inp; hC3d telephones if the
lx"ltl i:> ill the :\llliio rang!', :tntl in :111 c.'lSCS the
dir«·tioll uf the devkltion can be determined
quickly .

.\ sped:tl model. the 'fTI'~; I I75-BT, Pl\ge
18(;, has been designed to monitor the (':uricI'
fm:lllClIl'Y of television shltions operating at
ft'C(lucll('i~up to 220 megatyclcs,

For monitoring f-m trall~mitlers, a ~me­

whaL mOl" eomplex ~yst{'m iJ'i 1'('(luircd, since
noL olily tlw mt.':lll frequellt)', but :L1:::o the
p<'rceutuge modulation, or ff('(lllcnc:y swing,
mu:::t he Illc:l-"lII'ell. The TnE 1170-,\ "'-)'1
), Iollitor, d('~trihetl 011 page 18-1, i:i d('~ignccI for
this 8t·I'vicc. To obtain maximum stubility,
thiJ'i monilor U."NI:~ low (150 kc) illtcrtIwdiale
frC<luellcy, produced by hC:lling the LrJ.ns­
mittel' with :l Imlmonic of the standl'l.rd­
fl'equcm:y erYl'ltal u:'\cilh\tor. This beat is
p.a.....,:{'d through :\1\ i-f amplifil'r !Uld limitt'r,
which l'lhaIX':'i the signul into square-lOlliX'd
pull'CS of ~t<'('p wavefront. The-c ~quan'<i
pulse" arc then applied to a ('Ountcr-t.YIX' dis­
criminator, thc outl)Ut. of whit,,, ha.'" u. d-c com­
ponent corrt'spomling to th(' ml'un frequency
llnd an a-e rompon('nt cor~l)C)nding to the
oriKin:l1 moclulating frequency. Tht" d-e l"Om­
ponellt OIX'mte-; a meter to indicate center
fn.'qU<'tl<')'. !LOd th(' n-e ('()ml>Olwnt. operates a
conyentiollal modulation monitor circuit and
proyid~ 1\ high lidf'lily signal for di..tortion
mea.<:U1~m('nt..<:. .-\ GOO-<lhm output for audible
monitoring is al;;o pl'Ovitioo.

LOW-FREQUENCY STANDARDS

Wherc only a single st,nndnl'd frequency
below 100 cycles IX'I' :iCtOlld i:; dCi'i I'cd. IIC'itller
the l'omplt'xity 01' the :t.eellr:,Wy of the prim:\ry
stamlartl iz; Ilsually nceded. FOl' thel5Q :t.pp!iell­
tions the tuning fork st.:.mdards Ii:;ted in this
section al"C &\tisf:lC'ton'. TYI'~; 815 Prt.'ds.ion
Fork~ lire low-powel·. "b:1Ucry-{lrh'en devices
with ~l:lhiliti("S of thc order of 0.01%. The
vt\clltim-tlll~ drin'l1 models, '1'\"1'); 8IG, :tre
tCIllIX'r:ltlll'{'-l'ontrollC'd :lnt! :U''t' :-t:lble to
0.001 r-; .

AUDIO FREQUENCIES

For the direct mc:.1SUJ'('mCIl1. of audio fre­
Qucllci<"S. Lwo iustmmenl$ :\re a\'ailablc, the
Tn..: 117G-,\ FfC(IUcney :\1cler, tI diretl-indi­
cl\ting de\'ic'e for mellsurillK freqllencic!S up to
60 ke, :lI1d the Tnt<: 11-11-:\ .\udio-Fl'cqllellcy
Meter, II Ilull-type \nen Bridge with a direct­
rctlding diftl from 20 cycles to 20 kl'.
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TYPE 1l00-A FREQUENCY STANDARDS

(lJ./"u') F'''''·I'..",,1 1,Io.d, di""..."", "r lit!' ("",(w·",·i".
"I,j:linal,lt· [1""''':< '1',,'" IUXI-.\ F...... IU... 11"~· ;-.(\:IlIdard.

{.II",o' \'il'" "f ll'l' Tn'l-:
I l(lO'.\Q ;-.(,..eond"r.1 Frc­
<]lIt'''''.I· ;-.(j:<ntl" ... l. Tile ,·,,1....
in"l r, ...k i~ d"~il:,,,'<l lfl be
ns(·d '''' a lable "r 1<1',u·h.
!\o ~YII,'rnll''''''''l'l' is iu­
,'111(1".1 with tl,;s agSC'lllhty,
'uhd " lklllk [laue! is ~\l)J­
pli(,d to fill jhe (111118('(1
>;!>',,"l':I, !lIe tUI' of Ih... rack.

The T\ I'E IIU(J..\ FI"('qm'II('~' ....!;lll(lanl'"
arC' cllmpl('ll"ly tiP\\, and highl," pl'C'l'i"'t, "t:111d­
:\nl:< of t"reoq lll'ltf',\". oJlC'r:1l ill~ on ,Il(' jlrilH'ipbi
Illll.1 i IH·d lOll p:lJ.;C'''; I (jO alid r(i 1. Two llllJdel:- fll"e
;L\':dlabh', the Tn'l': 1100_.\1) l'l'illlan' :-italld­
:ml :llld the Tn'l-: IIOO-.\Q :-;('(·01lIL1I:.\· :-il:lnd·
:lrd. TIl<' :<:1n1(' ha:-:ie C'Jc.llH'lIt:< arc II:<I'\! ill

l';ll':h. :Illd llit'I'P i:; Ill! dilft'rl'I1('C' ill ;l\'\·llr:l('.V
:!11r1 "t,allilit\'lJt'l\\T'Cll lilt, 1\\"1) :I""etnblil''',

The pl'illi;lry "1:l11dard i" pl'Oddt'd \\"ilh a
;-;Yllr\'OtlClllWlt'r (:;ylll'lu'unoll" motor el()('k)
for C\'altl:ilill~ its I'n'\lUCll(',\' din'c,tly ill It'1"lll-S
Ill' ";land:l1'd tinH', The "C('cllld:lIT "Iandal'l!
It;!,; 110 syllcrOllolm'U'r. ,\11 othe'l' "Iwc-ilica­
lillll,; arc' idClllic'al wilh tho"I' for "II(' prim:H.v
"t:tndard,

Il:l.rrnonk SI'I·it·S Im.~('d Ull f1ll1d:lnWlllHI.~ uf
0,1, I. 10, and In() kilol'.\'CIc's an~ a\'ail;thll' :11
it" 01111'111 Lcrmill;lI,.; to flll'lli"h tl"ahk :,t:lnd­
al"(! fn't[ll('t1l'ics (lYCI' a wide r:tng-t'. Thc
;lCC'lIl'at'y of :dl llutpll1. fI'NIUell('i('s i,"! the
:<:HllC :lltd i.... Ilt'lIN thllll !i\'c p;ll'l:, ill iC'11
milliull ovcr pNiods of ,.;c\·em! motlths.

Ulll(,,,,, olh('J"wi"c spcdlicd. ca(,h :1::;sembly
i::- "llpplird itl :1 hench-t .... pe I·cla.... l'llck, WhCll
the TYl'I': 1105-.\ Fn'tLUelw.... :\[c:lSUl'ilig
Equipmcnl. is urdered with cither stanc!rtnl,
f1uur-t.\'pC r~H:ks al'e "upplicd.

A f\lnetiut1a] I:\\·olll. of thc st:llld:ll't1 is
shown belo\\', Briei' dc;;cl'iplions of lhe il1lli­
\'idIJaI llllits arc ;!;in-'l) on the following Jl~'ge,

:111(1 (:ol1lplctc spcdfi(':ltioll;'; on P;\gc [(ili.
A newly desigllCd a~"cmhl,\' of fl"('qllC·l1<'.\O

mca:-:llring equipment for ll:;C Wilh lhc"c
"t:1I1clardS is c](-~(:ribccJ on pages IG7 to I(i~).

Gcneral Badio
o

Frcqlll'IH:y Stamlan[;.; :Ire
kllown the wodd over fur rcliabilit\· ;\nJ
:H·Clll":l.Cy. The.... arc used h.\" 1!00'crn;lwlllal
:tg"cnciofi, imlll"lri:d planl;;;, military .sCI' \"in'''.
~1I1d rc"earc::h 11l!;OI':1(.(!l'ic". Th(..~t, now moJel:;
h;l\'c all llw fmtlll'cs of Ilwir f;ltlWII:, prcdc­
00:':<01"", pill..; m:lll.Y :lIldiliullal :tJY:Hlt:lg:Cf< ill
COll\'(-'nictl{'e, ,"i7.c, \I"(-'ight, perfOl'lll:lIl{'C :1nd
:tppcal':llH'C', thai I'C.-.(ldl from C:Clll'I':d Hadio's
continl1011;o; progr:llll of l'c,;c:'Il'("h allll dCH'lop­
mont in the field of fn~qllet1{'y 1Il('t'SllreIllC'IJ(
:\111! stand:lnliz:\tiun.

The pl'im:u'y Slalllbnl i;; all e;.:C,(,]IC'llt tl:l~

tioll:11 st:llIt1:t1"!1 uf IrccjlH'u(·.... for CUlUlIllllliea­
lions mini"hil''', ;11111 \\'ith lhe Tn'I': 1105-.\
l'rcqucnt·y :\le:1811l"ing EqlliptlH'lll, (::lll ))('
lli:il't! lo llllJlliLnr or loll nW;lStlrc IIll' fl'L'C!lli-'IIl'i('s
of mdio st:lIions, It is abo sllit:lhle ror IlSI':I,;
a standard clock In' obse1"\·:l!orics. BC':-:C':lrf:h
1:lllOratorics :111(1 r:ldio mallllfactlll'illlJ; Illants
should usc t.he prilllH1T ::;l:tndard \\"IWII('\'CI'
the n'quirenll'llifi Illakc il. ;l(h-isnble to h:l\"{'
all independent. (:heck ag:linst time.

(.11....,,) nt", "r rio" '1'11'1:

11UlI-.\1' l'rilll:lIT :->l"r"lanl
'If Fn~l\ll·lI(·y. l:hc ;,,,lid.l­
uti1 p""I·I~ UTe "")u"I,,<I ill
:0 [,,-'''Ph-I)'!>'' (·"loil1('1 1',,,'1<.
\\ h('ll the "L:lllllard i~ ~IlJl­

1,1;Nl with rhe T\'l'.~ I H).l-.\
Frc'II1(oTlCY i\1"asuring
E'IUil'lll ..rlt, .1 nUHr-t,"Pc
r:wk is fUTl1i~h('{1. ami il\{'
Tn't; 1107-.\ lllll·rpnb·
1;"11 O.sdll'll('r is ,dill)

lIlllUlltl'l1 ill Thii "I<'k.
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For m:lllY uscs I,hc timing fcalmc of t..he
prim:,r}' Blallc!:ln! is Hot 11<'cdC'l1. ami the
seeolld,ll'.y :st.:l11dard, whidl otfer,.. the $lme
st:dJilit,\' at. ;1" 10\\"er prke, Clln be used. With
the ::;ceolldary SL:l ml:i I'd, :111 :I('(.·llratc (·heck
UPOll it:; fn:quc/I('." Clln be made by :I ('om­

pal'i::;ol1 wit.h stanchud-freC)llClIl",\" mdio tnlu:;­
mi:s:siolli'; ::;lH,!J a::; thos!" oj' the .\"aliollal Hllrp:lll
01" ,sl:llld:lnl:s at \\·a:shinp;lon. Thi!' compal'i:son

TYPE 1103~A SYNCRONOMETER

Thi!'< p:\!ld IrIl"1utl\'$:1 lOOO-cyt!1' >:.\·nc·llI'flllOIlS motor
for .. tT",·l i\·,·h' ,'\llml i"l: I he llu11lh.·1" I)f ('\"'!l-s ,';<:"Cllll'tl
by Thl' ~1:lII,j:\l'd pi,'w-c1c~lri'·lJsdll~It()r·ill" >:t;tndan!
Tillll" inl ,·r·\':11. .\ br~c, iJ1u mill:!tcd. 21-I'uul' dial wil h "
I"ng ~w\'('Jll'iIl,d mak,·.~ fell" e;!i'y vi.o:ihility. :\ lIlieJ'Qdial
C(l[lt:U·tVl'. (llj{'I~\!in).1lHwl' ClH·h ~,·,·ond. :Hlcl c·alii)l"at,'d
ill hUlllh",'dllo~ of a ~'·'·'JI1d. is /,l"I>vidc,1 for COI11­

llal'i~{)n will, time ~iJ,::n:\b, Til,· 111ll'rl),lial mCl·hal,ii'lI]
,·a" lO(' plla~('il I,y Ill(·an.~ IIi a palll'l (·u"ll"1>l. (.'''111­
paris(lIl uf 11,c >:\·nCllJll'Il1'dt'1' I'l'adillg Wilh st:l1ldanl
tillw ('an he m:Hll' 011 thl' lIIi'·I"Odi;,1 >:.':lle 10 on" p:t.I·1
in tt'll rnillinl1 un'l" a 2·I-hour illtcn·:t1. Th(: 1000­
(·y(·le ~.\·Ill"hrl>l")I1~ mulor i;; starll;d by a fiO-I'yclc
mutur cuntrullt:d by a push-bullur, Ul! the pancl.

TYPE 1102~A MUlTIVIBRATOR
AND POWER SUPPLY UNIT

Thi~ u11it Culliaills fOUl" Jnllilivibmton> (If 100, 10,
I. :~nd 0,1 k,' frequl'lwics, 11", flOW!'r ~\Ippl)" fur tbe
('11111'1' ~tallda!"tl. :\I,d Il,c' lilU!l'"l ('lr('lIltil of the
1'·IIlJle·'~llltl""-'iJl\l1"01 ~y~t'·llI of II,c Tn'~: 1101-:\
l'il'w·l-:!c'(·lric OSl'ith,ul'. c....IH...·nll'i\· ",11i.·ltll'd con­
nectol":'< :He pl'IJ\'idc'il fl)r IOO-kc :tl1d 10 ke h:II·Ill"ni,·
OlllPllt~. for I':tdio fl'l·(l1U..'IIC\· mcasllr"·IlL'·1I1~ .. alltl
10 kl·, I k!" Illld 0.1 k<' fur :<1l;lio rl"{·'lllt:nl:.\· lllt:a~III'1'­
I1WlltS. TIII"~C t!l1llU'('1 i"l1~ ar.... :"1 mounted 011 the
rear 'If tile :\i....·'.·mhh:..\11 tlllx''; :II"£' 'lCcc:;..~iblf' frUIll 11)('
\'Citr, witl,nul 1"t·IIJ')val u{ :IIlV dllsl C:O\"('I"8. Tloe four
mullivihl'a1t>I'~are IlWurlil'/l 011 tl,~, \'I'ar p:llIel, whirl,
is rl'mo\'al,I,· wilhullt Ili~eulll'CI·tilll! allY \l"il'in~.

:'Ilountillj! sp:ll·cr,~ m,d s~'n·i,·inJ,:: [':lhk an, "llpplit.... l
to 0pl·l·alt· thc 1II11Irivilll":lIOI"S 1I"1l{'1l the pand is
rev'·l"s,·,l, ~i\·illg al"l"Css 10 [t1J t·()1Hponcnt.~ or thc
1Il1lI, i\·ibr:tIUI" Mseml,ly.

TYPE 1101-A PIEZO-ELECTRIC OSCillATOR

Tloi!'< Mr-illatl)r opl'I'aIL:" willl;l Tl"n: I H1Q-A QU:lrl~
B:ll", \l'llidl i" IIILlunt.'d in till" "·IIl!j('I"l\l1lt'C·nlllll~.1

ullit. l,"':LINl :Lt IlL(' l..fl hehind the P:llld. TIll'
t.'mp(~.",*l1!rt: i~ e'!ll(rul!l'd !IY a ''''!ll1l'cll';:\Il~1 !lll'nllo­
,,1:,1 ('II"'U1\ ,,1,,1 Ii' 1ll:tlllbl11",d \\·lth," 0.01 ( fUI' "II
ol'llillary aillhil'nt lell'III·l":llun·~. 'I'll,· oseilluTor (·in'lIil
n&,l',nbly i~ \llOUIl!"r! ,It 11", I"i~hl bdlim! tlw pando
..\11 'tllJ\'.~ HI"\,' :ll",·,·...."ihl" fl'<l1II Ihe n'al" wilhuUl fell1ll\·­
in~ ,,"y dll.~1 c"Ol'er":<. TIlt' o~dllalor ,,:md is Il,·m.. \·ahle
on di~'·'1Il1wdin~ h-ad.~ to Ihe Iltlal'll, hal" an(1 n'I1lOV­
illl< 11", C'OTllleelil1J,:: '·ahll' pillg..\ hl'idg"-IYIII: (lseillalol"
('ir"uil b U~l'(l.

.\ \'1.·\\· vr !Il<' Trl't: 1100-..\ {2u'lTl? BUI" is shown on
p:II\" 14il.

TYPE 480-BA CABINET RACK
(m., ~holl"n :tb(lvl')

A h<,twh-typc (·ahillrl nick i~ ~uppljf'd 10 l'fIlI~t' the
"Ompl"le frcqltcll~·Y ~t:llldard. Whcn 11ll: 1'YI·.: 1105-A

FREQUENCY

is adequate to ('Y:llllMc Ill(' frcqlH'llt·y of liLt'
:st.:lnd:ll'd to a fel\" )):trl:-j ill 011(' hundred
millioll.

Showll below :lrc the il1dividwl1 panels that
m:lk(' up 1111' st:wdard. \\"ith hrid dc!)(·rip­
tions of t1wir chamctcr1:;t.ies..\dditiOllal dt:­
l:tib of t1n·uit and (·ollslnwlioll will g1:tdly
be 1"Ilpplicd upon t"I'i/lICS\' Hpecific:ltiom, alld
prices nrc listed 011 page 1uti.

Fn''lu\'nt·y i\1,·aHlrillg Et"jllilltlu·n1 is orcJ"!"t'cJ with
,lil' sluIIII:lrd. a n"or-T~·l){' n,('k i~ "uppli,·d. Opt.·lIillJ.-'"
wilh n·lIl(lvablc finished I'''\"(,I~ arc 11l'1)\·id,·t1 f,,~
(:{)IIIWdi\ln~ lII'I\\·ccn tIl(' slal1l!;,nl :\lId lite J\\ca~llril,g
cquipl"cnl.
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FREQUENCY

SPECIFICATIONS

1---811&
I-6K6-CT/G
I Tyrr. 2 LAl'-l3O

Frequency Range: Staudl,rd fffllllenl'il'S mnging from
olle Iluille Iler ~nd j<) {rt'(llIcnri('1 of lICVCnlJ mCI/::l<:YclCll
call IJe ohtninNi from thil ~lllh)ml'lll.

Tile OUII)III rr('(IUt'lII"iCfl ure lUI (011',"'/1. The 1IImer fre­
quent')' limit dl'l)(>II(\. UIMln I hI' lIJ(!t!lfI<l UJIe<1 to dClllCt
nlld IIliliae 1M harmoni..... The! "nille, here quoted lIre
elUlil)' rendtcd when uaing IIIe TTl'': 1100 !"requclley
TnmJl'r l'nita.

I-rom 1000ice multh'ihrator, 100 icc and it, holmlOniel
up to .50 mettat")'('k'L

•'1'011\ 100k" muhi,;bntor. 10 icc lind it. hMmoniel
up to 10 m~·d".

From I-ic.. nlltlth'il,",IW. 1 icc and iu hl\nnonj in
tbr audio-fn"(lt,f'nr)' 11\11.....

Fnml 1~·..le Illuitivilor,,,or. 100 (')'dCfl aod iu bar­
monkll in thl' 10......r audio rall~.

from Hie ll)'n("ronOlllelcr ullit, nlW'-M!<"Ond elllH:letor.
The time of ON'1Irn"Uc. of the (i)llIa..t may ~ l>h~

to fI<"1:ur III :lilY hunant 1I,'cr • flllll«! of one ile<'Ond.
If " suitable hilt/l-heo;IIlCIIC)' rC<'flvl'r ill IlM'd 10 deleo;:t.

1~1l\, I()().k(" hllrTllQuinl up IQ 75 or mOl'(' 1I....lU'cydt"$ Cl\n
t.. Illililf'(1 din'<'t1.\'. For ""ork al hi.I""r 1"",IIIf'''C~, It.ou_
moui~ of .n .w:iliaQ' OlIcillllllor ",'1-...01(' fund,,~ulal ill
JJ\Oltil...tN1 ~i~t Ihe Itlllldll.rd .1 • Im.:n f"'QIlCD~

can ~uaed.

Outpu1. Voltage: The hannonil!' OUIIIIlU of lhe 100 aDd
10 kc .rl' .1 low illlllCdltu~ las ohml), "Jll' r-ITWI "oll­
~ ml'Alured .1 1M lennin." of tbt frequenc)' 1I111.od­
ll.rd, ll.ClOlJI • G5-0hm load, Me: .t 100 ke, 0.2 "oJt; and
10 kc, 1.2 Will.!!, The ll.udio-lreflllelK')' olilpllt.l!i are :'It
10'" imlll'danee (GOO olllnl), Thc r_m_1 "ohal'M measllred
at Iho lerminlliitrill 01 IIle lIandard, ll('n)IJlj Ii lO,()()()...ohm
load, art: 10 kl!', 20 ,.Vltl: 1 kc, ~S \'011.11: 100 c}'c~, 20
"oltll, Thl'lIe ,'oJlall:CI are lelltellenLlllh'e Ollly; dlC)' are
nol KUUr:U,tct.'t1 ""IUl'"

Frequency Adjustment; The fN!Quelll')' of thl! qlUlrU
b.r in ill OI<:iIlalor citt'llit ill adjulted 10 ...ithin 1 111In.
in len million of iLl IJll'<"ified ft(.'Qllcnc)' in terml of
IttlllC.hlld lime, Slill:ht. Challlet'l in fre<luCnc)' lIlll)' occur
durinll IhillllH.'lU but. II rolll rol i.Il pro\'idcd lor adjullung
tllO 1r«luCnC)' alter inl!:dllliioll,

Accu racy: Wh('n I he IlSllClI1hl)' i, 0ll,..ralcd in fl(;1'(lrd:1I)ce
with illlllnletion~, lind nrtcr Ull lljtoiu/o( period 01 II month,
tI,e rnte of drift of till' frt::(jllenc)' will remain belo"'
5 Ilurl~ in to' Ijl'r dllY lind lhi" will dl'\,r('llt>O with tillle
to nhout 0.6 purl in 10' lllJr lit.), nt the ond of olle )'ear'8
o\lctlltion,

Frequency Stability: The lIhllUlnrd il dl'Pgned !IO thnt.
ordil111ry ChBll11.eII in nir Ill'\.'fture, nmbicnt IClllllCt3lUrc,
lIud lin(' VOhn1l1' lIu"e pnINil-all) no dTe<:t on the Ire-

qucnc)·, The temper:tlure cocffil"ient. of frc<luenC)' 01
t.h .. (IU:trI;s bllr il leu Ih:tll I pltn in 10' pcr dclttt!f! C.
The tcmpl'rnlure control i....iUlin 0.V1- C, Thf' ,'o]tnge
t'(J('fficicnt Ilf frC(IIl('lll'~' of the cr)'.I1\1+('(111trolled ,,*,ma~

tor i. BlmroxinUIII'I)' 2 pllr.. ill 10' for line \'"ltBKC cll:11lgcll
of Wl"c, "he an,m5le fre-IIICne}' "nriRtion from IhU!
Cllll.llC ",ill be ~ul.Lnltti,dly It...

The.' fluctuationl ..,1 (l'l'fjllC'>C')' of IhI' lItan(brd o,-et
abort Il'l'riodII, 'lI<'h II-' lh\:llJc': requircd in "'''kinll; freqlJf'flc)'
melU!lU~lIlC'lltl are leg lhan 1 patt in I()I .

Output Termin.. ls: The ,'.rious OIltplll fN!Queneiell:lre
mad!! 1I,-.i1I1IH '" .hiclded phlll romle('UOlt. III the rear
of lhe .-mhb', ~nN' ldl'IC'Cl'MnQ' ",irin., I~ all inter­
ronne<'tiOltl bet""cen units of the _rnhb·, is pro,ided
in IhI' form of ubl~, no conll«tionl 1le!"lJ he made I»'
u~ ueer olhcr lluln l)(lwer-allllllb' ('()nllf'l'lionl. 'md :l.

C1.mrtt'l"lion to the puint. where Ihe Itl'lndl.rd fte<lltencies
:l.l'O to be II8Cd,

V..euum Tubes: The followin. lul_ are required &nd
are IUlllloIil'(1 "'it II the ~mbl)':

I-6A(7
1~:S7..cT

1-61t4...cy

Power Supply; 106 to 123 (or 210 to 250) volta, 50 to
60 C)·cleL

Power Input: For tbe 'j'YI'II: Iloo.AQ ScfflndaQ' Stand­
lOrd, lhe 11O"'cr demand from the aUIll;ly line il IIll1>roxi­
mslel)' 155 ...nua; with helttcra ofT, 1he power te(juircd i$
Itlwroxhnntcl)' 125 ""lIltl, For Ihe ,'YI'K II()().A I' !'ri"'"Q'
SI"ndnrd, the f'llrrelll)(l'lding fi",utN litO liS aud 145
"'!ttl., n!'Illl'elhel)',

Acceuori81 Su pplied: C(Jml)!~e ~I or I"llt'll, II)l\re Beta
of fllllCll, hlBible linx., Ilil...1 lidu • :\11 I"Onnf'l"linS e"I~,

illl"ludi"lJ po""l'r-IUIII,b' lellcll, 'II-'rvicing cllulc, lind com­
p10te OI>CtIlting inatnlctiolll.

Mounting: All lI11itlt IOrt 1"....,,"t('(1 on at.ndllrd 19-inch
If'cht)'-nICk IlI'lllel. fini.h..d in hln,·" crn('klullu,quer, drelll'
IlUucI conlOlrul"!ion, ,\ rllhinet rark, hlllek wrillklc finis/',
illllllllllied for lllulI"ting Ihe unita of tho "lMCmhh·.

Dimensions: Thl' (Over-nil Itil1l('.ulliotll of the MIlenlhl)'
ill henc·h.l)'!~ "1I1,in",t nlek lire (ilQiltht) ·lt1 ;to {width}
22 x (dl!llth) \,;1 .. ill\'lleM. The ll"lliJ"hlo llllll;'! ~11"ec i.
19 rll('k u"ita or a31i inrhel.

Net Weight: In hench-t)'!\(! T1\rkl, '!'rpr: II()(1.Al'.:.!fIO
poundl, 1'1'''': lIOO-AQ, 1M llOund,: in Roor-t)'pc ""eke.
TY"I'lr: 1100-,\1', 33S llOU"dll, Trrv. lI00-AQ, 300 pounds.

Code 1I'000d

l100-AP IPrimary Frequency Standard, .. ···,,··1
l100-AQ Secondary Frequency Standard, "., ...

PATENT r-;OTIC.:' See XOln 1,8,12,19,27,29, pall" vi.

t;XCt;l.

E.XACT
$2235.00

1590.00
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\\1Hm ordering eit.her st.'\odaro for lL."C with
Typ~ 1105-.'\ Frequenc)' .:\leMuring Equip­
ment, be sure to specif)' Tl'PE -I80-PA (floor­
type) reillY rack_ Othen\-ise l\ '!'l·PE 480-BA
(bench-t)·pe) rack \\;11 be fumi::.hcd.
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FREQUENCY

TYPE llOS-A FREQUENCY MEASURING EQUIPMENT

The Tnt: 1105·,\ Ft'l'qllency ),(c:lsuring
Equipmcllt illcluc!t':i ~II the lHlxiliary equip­
ment 1I(~·('~Ir.\· fOl' mc:tsllrill~ unknowll fre­
qucl\t'ic>i ill terms of the Tn>.: 1100-.\ Fro·
queuey :;l:lnd:lnll'. 'l'lll' l';('IH-'ral :lrrall~mcnt.

of C1luipnwllt :Iud the llWlhod uf mc:.tslll-e­
ment i::: ;<IIU\\"11 ill the f lIm'l iOll:lll)!ock t1ia~r:tlnl

page WD, Whell lhis :I:'S('mbly is us<'<! ill !'HIl­
jlllwtioll with ('itlwr Illudel of the Tnt:
1100-.\ FI"('(IUCIWY titambl,(1. IllC:I;<llrclllcnlS
C;lIl 1)(' m:ul(' dirt"{·tly :ll fr('(lllCIll'ics up to
100 \k..\Je:I::'Ul1-'lllcnl;< at higher fl't'qUt'nc:ics
C:lIl Ix' m:l{!e hy u",illg :U1xili;lry ("(jlliIlIllCllt,
sllf'h :V: rN."Cin·r~ or o:-("illalono. to tr.llIsfer
til{' unknuwn in h:trmuuic slcps ttl :t fre­
qll('II(·.'" 1)('lul\' I UO .\ Ie. \rhcl"C the rr("qUC'IlCy
r:\Il}!<' to be u:'('(1 is sm:lllt'I' or Ihe type of
m('.fl':<III"t'!ll('lIt lu be made is ~1X-'(:i:lliZ(.'(I,

simpler a:<.-,cmhli('S (':111 be fUnli:"hct!. ;lIlU
quolation:-- will be m:ldt, upun I"('(IU('Sl.

'1'11(' imli"idll:tl in~tnlmcllts tompri~ing the
Tn·t: 110.5-.\ Fn.'t.ju('Il('.\· ).1l':I:"uril1g .\s:':('lIlbly
:ltl' availahle :"l:'paml('ly. and ~lll arc described
ill <!(,t:til in ,Ill' follu\\jllj:!; p:lgCS.

TIl(' 1!:('n('I~ll 1Il('lhod of 1l)(':t:"UI'('IllC'nt i,.; out­
lim'll in IIU' di:l!!t':.tm oil lJ:l~(' l(jfl..\t mdio
fn'(IUl'IH'il'''; IWI \\('('11 ahou! 100 kc :\I1d 100
.\Ie, Ilw IInkll()\\1\ fn'qllC'!lt·y is brOll~ll1 into
t!t{, lllC'a:.:uring s.\":"klll through the detector
:"('t., ion uf :1 f r('l/I\('lIl'.\" t l':lllsfpr unit or t Ill'ol1:.:;h
all ('xl<'t'Ilal mdin 1'('{'I'in'l'. TIll' <Ii n'r't -I'c:\diug
»(':IIt' of till' fn:'qlll"lle.\" t 1':(I1:"f('r unit. f(i,'C';: the!
llpproxilllaj(, v:llll(' (If 1111' unkllown fn'lJu('ll(·y.
Fol' :l pl'('"i:-:(' (1('I(,l"InillllliOiI. 1111' IINl.t frc­
q\l('lle~' IlI't \\'('('1\ th(' unknown and :1 :':1:\I1dard
fn'{jIl('IH'.\' hanllOni(' ii" !l1('a,.;ulwl hy "omp:~t'i­

:':011 \\·ilh loll!' inll'l-polation o:.:t·ill:lIOl', til(' ('0111­
J):l.I'iSOll 11('inl{ made' Oil the o:-;tillo:;cope.

1\1)0\'(' 100 .\/(', f'xtNllal rt'('qlll'lI(,~' llll'tpff';
:.:tl<·b a:.: ilw Trl'~: i2U~~\ IlUt! TYI'~: 020-f\ call
be' lI:.:(,d to I":.:tahli:--h a II:U'mollic: r('la,tion 1)('­
t\\'(",n lh(' t111kuown lUll! Ih(' :;lalld:~l'd fl'{.'­
qtU'IH'Y. Ullwr typ(':, of :':1:'I.blc o:;(·illalol1> ('an
:l1:.:o tw 1l:':('c1 fm Ihi:.: 1)111"1>0:':(,.

AI audio 11'('(11I('II('it,:.:. the inl('rpol:tt ion
o,..cillator i:.: malclwd din'('II\' to till' unknown
fr{'qut'n("~·..\ harllloni(' of the unknown (':Ul
1)(' Ilfi('(1 at low audio and sllb-audible fre­
(It II'II(>IC':<.

B('IWC'('11 aholl' 5 kt- and 100 kc, tlw in­
terpol:" ion o";('ilbtor i:-- tl::,('t! to pro<llI(,(, a
\':lri:\bl(' ff('('!IIt'lwy ('in'ular l'w{'('p on the
o:,,(,il1o....(·olw. The lInkntl\m fl'{'(IUlO!WY i:.: Ihen
c!('IPI'mill('cl from thc' O:-(Oill(),.:coopc pattern.

TIU' aC'I'um('\' of Illt':I.."un'lllc'nt that ('an be
!'a:.:il.'· l'{':diu·({is ±O.I (nit' in dc"t('rminill~
IIll' dilTl'n:'IlC'f' h('t \well unknowll anti :.:t:Uld:l.nl

Vi.o" "I Tn'.; 111);,.. \ Fn"IIH"''''~' :'ol('''~\lril1l: Equil>­
nWl11 ",ilh Trl'l: IlfltJ..-\ I' I'ri,,1lt.~· F'PlI\l ..rw~o S,,,,,(b ..l.
Th.... 11l(,"ll"Uril'll. C<luip""'lll "",,('mhl~' i" ~llllt>li,'(1 "i'lt
/J"': n"..,r.I~·I'(' .....1:0.1· r,wk, ""d lIll' TY"I: llU;·,\ II1\<'r_
p,ol"t;..,n O~dll,,(or n"uml,.. ill Ih~; r..... IIW"\·~ s1and"rd

nick, 1.....1,,,. the "t:,",I:'rd.

rn.'qll('n<:i{"~. Th(, f I':\(·t iOllal il('(·Ut':I.(·y \':tl·iC8
with Ihe fre'!m'llty lwinj!; llwa,.;uret! t":lI1,:in~

ft'um 2 in 10" :llluw fl\'IIt1(',U'i(~ to I in 10' Ilt
Ilij!;h ft'{'qlKII("1{',.,.

By 1'("'C'l1'ing tht' IH·O(·('IIIII'(, of ntt'l\:,urc­
Ilwnl, :\ PI·c,{Oi:,,<,I.\· kllOI\tl fl't'<!tl('!Wy of :\n.·..
"aIm' 1>('1\\"1'('11 100 kt, and 200 .\1(' (':til he
gcn('r:uf'd. TIll' dl.... i,l'l"l fn"Cju(,,\l'~' i ... lwail:dJlc
at til!' output lennillal:.: of a f"NIUen{'y 11~11l,..­

f('f unit. Attl.ullio flo('(lllt'lwi{'.;;, fmlll I Ill' iutef­
pol:uioll o:.:eill:ltur, :tlillio fr('(luC'n('ie:.: hetwren
o :\11<1 5000 (·\·c·le:-; ;l.rC' :wtl.il:lhleo

This eqllil>rncut i:.: lhl' rt.':"1l1t uf :,um('
l \\'('nly .n":tH! of ('ultl i llllons d('\'{·!opnwllt. and.
::-implicily uf ol)('mtioll 11:1.:", I1(Oxt to :l('IOllm("~',

bet'll the ~lIidill~ I'l"in<'illl<' ill il:' dc:"i~,l.

GENERAL RADIO COMPANY 167



FREQUENCY

TYPE 1l05-A FREQUENCY MEASURING EQUIPMENT
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TYPE 480-MA RELAY RACK
Tll(' illdi\'idu:ll units, u:ith Ihe ,rrr/ilimf of III"

Tn'~: J 107-.\ JfI/tr/ltJ1f1tio/l ()Ki/fflfqr, AI'\' 11lOlInl,'lI in
Ill(' Tn~; ·180-:\1.\ Itd:I:" H:u:k. Al the !.xIS(' of lhe Illck

TYPE 1109-A COMPARISON OSCillOSCOPE
Tlti.~ ullil l'nntnins:l. (',tlhuclc rnr 11Sl.'illos(·o/>c, with

i!1l P"I\{'1' IlUPI)ly: _,;,.. I'·(·lilll{. ~m""tl1ill~ 11111 pll:l;:(:­
shiftill/.[ 11\'\ wllrk~ fUI' ('in"ulal' :<\\"'-\'1'-" al lUll' fn'IlIWIll'y,
0.1, I, and 10 kt· sl:lll,bnl fre'IUI·llI'i,·". llllll III l' "lIri­
:.hl" rt,'qlWIWY "btl.jlll'l! fnlln Ill<' illh'rjJ<llarillll I,~,·il·

blur; :ulll II ;;c.,lel'tur W,!vidiult fHl' :111 Il,·''t'_~~:lr.l' Hnd
COI1\>'-llienl ('(lIllIl:lri"Ull'" rt..'1luitl-'t1 in 11I11kl/l~ (tl-'1IUl'lIe)'
1I'I('l'''Urem''1l1>f• .\ltl:<1 1',\lh'rllJ' 11m "tl-..,;cllteY 011 II cir­
""It.r llWC'1l by mdi:\1 "dlcel ion.

TYPE 1106-A, -5, ~C FREQUENCY
TRANSFER UNITS

(3 Panchs)
Eac·1. or lh",.;" ullil;; COl\llIill:l hCIl'ruol.\'IH' fl'l~q1Jl'IICY

lllt'll't· aul! l"'f"rudync detector, wilh dil"'I'I-''t::ldillg
liC:lk>;t, ll:tlIj.(.", ttl'e 11.:1 follvws;

1'\'1'.: llOf,..A 1011 k(' IV 21""1 ke
Tn'.; I JOH-Il I .\h· t4 10 .\Ie
Tn.: 1IOCl-C 10 .\1" til 100 .\Ie

Thc hnrlllt)nit' OUlplil (lr Ihe fn'lllll'fH')' 1Il,'II'r cnn be
lI.!!'Cd:c~ rrNIIICllt'i,." higl,,'r Ilmll Iho",· ''''\'f'red 1Iy the
dilll nll1gt'lI, :til ('\'pl;lllIetl in 1he opt,~.lillll: inslructiolls,
The oulput vr llll' ~rt'f)lI(-'nl')' ""'1,,1' i.. :l.ljustlthl,' II)'
II 11IIud ('lIltrol, 'IS IS Ill£: ~'CIlCrI\1I0n of tht: ItclCro­
dyne d(:lI;eI(lr,

TYPE 1108-A COUPLING PANEL
Thi~ unit ill the 1't·lllrn1ir.cd CQulrul pnint :It which

llllll\\"itdlil1~lind Ic\'cl :l(ljll~IIll('nu 11{-'l"1.'*":,r~' (u.r u"lnj.(
lhe \':\rlOUII: l'(llllbInI\IlQIVj (If lllf'lViunllg c'IUtPlllCI\~

mil IX! elf....il)' :mel (Iuickl,r c"rried out,

TYPE 1107-A INTERPOLATION OSCILLATOR
Thi!! uuil i>l ;L di'~"'I-n';\din~ aUllin-(I"qlll'Il('Y OSl'il­

!:llvr ,·,,\,,'1'111l'( frt"'(IU~I\I'i"" rnlill n to:)\)()(J ('ydl.'lt:, 11 is
u!'I:d In Illl':lllUn,' till' :ludio-rrc'lU"III·.\' ,litf'·I'\.'llI'" 1.1.....
tW''('1I tt.~ Ullku(l\\'ll (rt.'1lU(·It<"y ",,,1 a sl:\I1d"rtl 10-l.;e
hllrlll"l1i,', 1'1'll\,j,;ion ill m:lll(-', Oil 1\\'0 ill'"I.,,,, lIQ tlll\t.
rt'l'ullit ran hc ohlai"KI Il\' lllldilinll unh', ,\\'oiding
1!Uhll'll.'lilJlI. A Illi~('r I'irl'uii: is "",\'i,lt'd II'llll l'Outrols
for OUlpul ()( lite inlt'rllobl0r 1\1Jt1 fur lile unklllfwn
ftl-'fIU"IWY, lI.. llml "ll1,,:..inlUlIl be:ll :IIu\llilndc ''Itri be
ohlllin"I, ,\ nll'l('r indic:tlL'" "u1l1Ul \'0 t:lb.'\! lIlI\1 ""n
Ix- u",'(1 1\$' " 100.';\1 111I111·:tlor (ur llUilchill1; the inlcr­
pulalur IUld ullknowlI fn.'(IUCllci~,

is moulIll'1'llI Tn'.: llO.'i-1'1 fljll'llkcr r"r Kudlhlr moni­
I()rillt.: or h(:n! l"IU'l'.

.\11 .... "'t1.....li,m.~ 11('1\\,('('" l'lluhl:trd 1111<1 111"'''ilurinll;
lI.&.....mIM· 1\1'\.' mude by m\'1\11:1 of 1l:llclt Ix,rtl):', whichII"" !<uPl'litod.

Eft.." of tht' imHrumclIIlI ....'1l111ri~illl: 1Il(-' '1'\'1'£ 1105-,\ F'R'I'lll(-,llf")o' ~1(-':t.uril\J; ":quipml"llt it 1\\'lIi1l1hlt' fIt·II"r.'It'I)'.
,\11 III'!" tvlll,dclely dC"<Tihl'd in lIlt' r..,ll"'",il1l: 1l11~~. "-lid 11,,'11'<' (Il·....ril.li\ln~ ,hould tX' C()1t~tlhl'd fur furlhtr d"I"ill!

or J"Fi~11 ~lld ....n~lnl...tiou, liN w"i'lhl, tlill\"lll!ioll~. CIC,
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SPECIFICATIONS

Terminals ilnd Connections: All ;"'l"\rument" ,'re
MIUil'IH,<1 "hh ",hit,lttl'd '~""';·1I1ri... ,",Jr",('Nor~ on rtll~

n'"r "f (·,...h Iwit. :'ll;."bl,' '~"lII""'li"l: ,,,rd~ aT(! lStllJIIliNI.

Power Suppl)': Io.·"n I;!.j h":.'IO'" :.'.:.0) \·oh~..j(J.iiV
•.~., II·~. (hh.", ,·"hnl.,'el ur (, ...111('111·......... special un.!.-rollly.

Power Input: tllU w"ll~.

Accessories Supplied: ('..mllINt ~I of lullC'\<. "'I"'n'!
l'4"lb ur fll_. I'il", Ihdll~ (·""ul~·tillll!: 1':\1,1"". iuduwlIC
1)0"(-" ,"uIlIlb- ......d ... C....m',lc\(' uI'N":tlilll: ;1I"tnl.-1K)lJlI.

Mounting: TIll' tv"'I,I,,!e nllM't11bly, wilh the CXr<'lltiuIl
of Tn'); 1107-.\ I"t ..rpfil"'tiun O",,,iIIlllur. 'Ilf)UIlUI in a
1I1:m.l:ord 19-i"rl1 T"r,: 1-.(I';MA (""hintt 11:....1;;, Thill r,,.;k
inr-llld.'lI llt"n;l"C olltlets f"t ",,,,h ill~trlllrlf''''. 'J'h~ in/fT­
ptJi"tiQIl ~iIl(ll..r '""'lNls ill /ltr jroqUr"1'f'lI &/amlaro ,..",1.,
~ ahowll in Ihe phOI"S;r:'llh on I"...-e 167.
Dimensions: (lleild,') iG! i x (..-idth) Z2 x {.ICllth):.'O ' 1
incl-. on·t·"II. '1'",,,1 r:'lf~k 1111:1(>1' is ·10 r:'ck ulLit.!!, Qt
70 illth'"III.
Net Weight: 3.0 Illfl.. i,,"'udilL~ t:trk.

110S-A I Frequency Meosuring Equipment. . " •• j
raJr 11",,"1

.\lI"~:lt Price on Request

Thi~ ,lisltr:tm ~lIm.·, in funetionsl fann the Ollerntio"
Of lhi' Tr.... Ill).', FIT<I\!t'"r, ~lf':>."ri"s; -", __ ru"!,". The
1"1'1. Jill" ('UUplilllt 1';1lll"1 i... l/It' .·.·nlml unil r".m ... hidl
ull ..,It'r:'li""l1 "n' f"oll\lnllll'tl.

'1"1", ""10,,••,.,", (""'1\>(""')· f, AT'" " ..."i"" of ~t",,<J"f('
rl'i'flllCne,· klnmmiC$ lIre :\lll,licd thn",,,I, :ltI"IIU:tIOn\ to

the heleroc!J'ne lkll'f'lI>r. The unknown Un lh,·n he
~li",ntl'(1 (I"i""'l, fn"" II ... rnlih...,ui.." uf thc dN('O'Wr,
Or 1M" t1N"rmillcd ,n..n> ".~ur:Il..I,· I>)' II""" of the hetef'Q­
[\.\"1'" F.....II'.." ..' tnN('t, (It IX' mO';ulut\'\J J)reri.>cl,· 1,,)' lli!C

of tI,\) i"'e<"l'ol.'li,,,, ......,iIIJ\l<.t.
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Each t<JII,.:i;.;ts of :\ hclcl'od,\"ll(' I"l'CqUC1H'Y
meIer' (with harmonic gpnemlin~ tir'('lli!,.: and
oulput, ('(Jlllrol) lind a hptel'lx!ync delec·tor
(\\'it It :rudio-f reqlH~1\('Yamplificr :Illd l"('gellcr:l­
lioll C'llIllf'ol),

TIll' heterod.... ne frequellty nwlcr o.."ci11:ItOI'
eircuit is ,'1 hij!hl.... H,lble I}i"t'illa!or h~n'ing a
frcquent,\- ran~c of 2 to r in Iwo (1100-A) Ol'

thrce steps (IIOG-B, -C), ,\ dir('('I-rpadill~

frN1UClH'Y ",('a It, is pro\-kkd for' thc flll1da­
ment:tl :lud selected harmunic l'aJlgc~, <:O\'('r­
in~ 10 to I in fl'equclIcy (20 Iv I on IIOfi-A),
Thp h:lnnonie output can be U:>N! at. frcqucn­
eie:; !rig-hcl' than those (,(lV('I'cd 011 I-he dinl
rangc~; for l'xample, u"ing tit!' fundamental
fr'eqm'lll'.\' 1';("11c,.: nnt! ]"('adillg tell tillWs the
sC:lle nthll' gil'cs the c'o\,('rag(' of the IPnih
harnHllll(', Full details of opcr:ltion arc given
in Ih(' ill::.lr'uetionl;,

The heterodyne detcctOl' hl1::; 1'1111gf'-s\\"i\('h­
ill~ lllld dirccl.-rcading frcqllell('~' ":('alc~ (:0\'('1'­

ing the rated rllng(' of the unit, 'I'll(' delre/or'
C:l11 bC' 0l)(,l"al('d either in the nOIHl,,;('ill:l!illg
01' o::;c'il1atillg condit ion by u~ of the l'eg('IlCrIl­
t,ion (:01111'01. Whell osrillating, it i:; I:SPCl'i:\lI,v
\.li"('flll in obt,nining :lll ('xact U'I'O heat ~ettilll-\"

h(,tween the fl'('ljUl'IICy meter and :\ 13igll::r1
freqllCll('y, hy til(' thl'ce-o:,\('illator mcthod,
th(' (1Cle('lor s('IYing as the third (l",dlbloJ',
\\'hell lll)t Oi';dllaling, it pnnlucC',.. 1111' beat
heLwccll till' i"(;ln<!al'd harrnollk :l1ld Ihe

100 ku tel 2000 kc
I .\1(, to 10.\le

10 .\Ic' to 100 .\1(,

DESCRIPTION; The TYl'~::-; 110tl-.\, 110u-H
;1I1d 110(i~(' FIT'qUCIlCY TnHlsfpr' l'nits :lI'C
idenlic-al excf']Jt fol' theil' freqw'nt,r r:Ill~CH
1\·hi(,1t are:

Tn,.; II06-A
THE IIOG-.B
Tnl'; II 06-C

TYPE 1106 FREQUENCY TRANSFER UNITS
USES: The TYPE 1I0G FrcqllclH',\' Trall:<­
fCI' Unib :Irc utilized in tl'jUlSfcrring all llll­
knowll frcquptlcy for mca,SlIrcll1cnl agllill~1 ;~

frcquCIH'y st,undal'd, 01' for tranSfCtTing a. fre­
qUOtH'y of knowlI \':litH' (d(~LCrmillcd :\gainst
Ute st:llIdard) W an OULpUt. ein':lIit. The
dil'('('l-rcading fI'CqllC'IIC.... c:lllhr:uiuIlS will give
the approxirn:llc value of :Ul 1I1I1\1l0\\'1\ fl'o­
qllt~11C""1 01' 1he approxim:nc value of u dcsil'cd
frequellt.... ill the output ("il'('lIiL.

,rhCll ll>$cd wit.h a frcquency ::tamlal'd,
these units provide means for I·npidl.... idt'lIli­
fying the harmonies of the standard; for
:H;cllm!c!y malt·hill/; the hclcrod,vnc fre­
quency rnt'll"l' to the unknowli rrcqucw'y;
fo]' lISt' ;Ui a i'ub!4ilutc :-;Olll'Co. in mC:I!;lll'illg

frC(j1IC'Ilt'ie:; uoder condit iOll:; of lwi:;e, fading
ur uf illlel'lniuent O!ll'nltiOll of the lrallS­
mitl('r; and fot' obtainillg :1 frcquellc.... of any
{k:<ir<·d nduc, a<:cll1'atcl.... knowll in tNm,.: of
the frequellcy standard_ These ill,.:lr'1l111cnls
C:1I1 :11:;0 be used as general pllrpu:;(' (';llibrat.ed
frcqllclWY meters ~lnd ddt't'tors,
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unknown frccllll'll{'y. An :\mlio-frtXlucncy ~m­

pHfier with :\11 output imlK'd:lnCC of :lpproxi­
matel)' 600 uhllls is provided.

On bC}lh the hctC'rodyne frequency meter
;\IId det('('lor dirt'{'l-reading (1"('(Il1CIICY sealc:-:,
Ile:\rly :JliQ d£'f!:rf'C rot:uioll uf til(' drum dials
ill u.:'('(1. Both:\rc approxim:ltcly gtraight·line­
frt'<IUC'IIt'y in calilmnion. OJX'l";ltitm of the
mn~c :-(·!l't:lon-: aUlom:llically scL"thl' poilltf'1'S
"0 that thl' likelihood of error in r{';ldillg one
of the St'\'cml scales on the dial is grc:uly
reduced.

FEATURES: ~ niliis art" direrl-rc:lding in {re­
qucI1C\' for both the frc<lllCIWY meter :md the
dctt..'CLOr.

.. Han,e:c dinl... are illuminal«j :\ncl are mounlc,d
behind pallel :Uld \'ip\\'('(! throuj.::h :\ window.

.. n:ln~"t' ,'lwil('hing for both frequency meter
:iud dcl<.-ctor.

.. The hClrrodYIlC' fn-qllcnry me!f'r is de­
signed for:l hi~h d('~r("(' of frN:IUCIWY 8t:\hility,
and drift is negligible for the 5JX"Ciried C'oncli­
lions of use.

SPECIFICATIONS

Accenorits Su pplled: l'ivare
linc conn«:tor cord.
Controls: I>""'~r OS-OFF I ...itd.: heterodyne fr· ncy
1lI,·t(>r 1'1.,\'1'.: "1111,1)' R1\·itdl: hel('l'f)(b·uo.' frl "enl'y
meler lind hNerod,\nl' dl'let:lflr 1t.\St:!': 1<"I,i! lK'lerlur)
.... ild,t'.; (re'IUt'lIry ....ulIlrul!l: hNeTfld)'lll' fl"f'fl\lcl\(,)' mrt,,1'
Ot:TI'l'T 1'011.,..,1: heter,.dyn... detl!t'lor HJoX;E:\EHA­
TIOS rontrnl.
Mou ntinll: ~1ltllllllrd 1~I·illdl 1'"I"y·r'll'k nlfHllltina;:
drl'~~'lllLlIl'i r""~lnl<'lit1l1: l,b"k cr:Il'kle larfillcr,

Dimen,ion.: ""111'1 {I"llltl"> 10", (hril:hl) IOI~ 11l...IH!I:
behind 1"'"c1 {1"'''llth> 17 ' , !C (hC'il:hl) IO'{ !C (delllh)
12 ill('h~t,

Net Weight: ·IHll",ulld~.

~1Il<:'1.'rltric jl'ldu' for IIII' "'ith;'j()-M ohm ronl'tlllril' "..hie.
Ilnrmonirl of IlIC' f"nll:lIll,,'II:11 (1'...1111'''....). 10 ltt lflllt lhe
10th nre ut.,,14e. TIlf' ,,,dio-fn<IUfllt')· inpul :&IId the "lIdio­
(retluellr)' Qlllplll "'''lIl~'''Ill~of Ih,' hrtrtoo,l.\·ne dt!' ....'or
!l.T't" ..hit'111rd roo.......1rit' j"rklo. Thl' UlllUl ";rl'uil i'lIuitnl4e
ror Ill!(' "i,h .so.f~; "Iu" ""hit': IIIC' ....Ul'llt irnpI'd,mN:':u
"lllIm",i",.. I..I)· f",(1ll ..hmll..
Power Supply: 10:. t" I:!.; ..,r:!10 In 2.50 W~It.;o..oo

1"),•...,.. (II !wI' \· •.lI:\Kt'lI <>1' fTf'tluI'''cit'oI 011 "peci:t.1 order only.

Power Input: -10 .."It,,-
Tubes: ~l1l11,h..d ...ith i •..,.I"""enlJl:

Tnt: IIOf....\. ,It TyPE 1106-C
J--&.-;Ji 1--6."17
I--GJS 1--6J6
1--6...;S7GT 1-6."S7CT
1-G1I6 l-GX5C
I oxr.c; I-!IOCH
l-m)3 'IU50 1--01>:) ,·!tISO

:?-!XlO".!

pilot Iia;hl and fll'u;

Frequency R~nge:

Tn·1.: IlUr \ IOQ k~ to:?OOO ke: (ll r,,,,~)

Tn.: I Hlr H 1 ~Ir 10 10 ~I~ (10 r''''l{~1)

Tna!: lilli}.{' 10 ~Ie: to 100 ~Ie (10 r:l"~)

1'''1' 1"'ll'nKb'''' rr~-.u,·"ry flll'lt'rtI 1111 h" ...• :!. I
rUlI,bmrlOT..1 ,.",,~. ,,'ilh ....Iil,",-Ird ,li""'l.r""uli"ll
IIltrlllO"'" ,,",II'~. TI~ I"'l ..n~·,,,, ,If'l .... ' ..n :.11 I"'\'f
(untbmC'nl:d I":f"~ ....\·"'nllJ: Tho- ~I""";fit'd 1",",1.

C~libr~tion: Ttlf' Mlcr«bl'lf! rr"'IUCtfC), meter di:ili. lIre
,."Iihllllr<.l M f"II01"':

Tnt: 1100..\ I kr imf'r...at. 100 Iff ~oo kc
S kr inlf'r..,,1.1 -100 TO :?OOO ke

TYrl\ I Ior.. II Ske illl ...rn.11 I.UlI'<I 2.00 :\11'
10 ke: illlt'n"I. :!.OO II, 10.00 ~Ic

"TI',t; 1106-(' ~'O lot' i""'r\·"1.1 10.010 20.0 ~It'

IOU kr inltT'·"I. 20.0 10 100.0 :\Ie:

Tht:- 1,,'1"""1. Ill' ,k'h'f"lnr dillili ""' r:llillC"l\l"d ";Ih
>,uIIIN.lull lr.rft\!I'r fI"T'OIUl'lIr)' i"'I'1'...11 • hut Ill@ iml!''''ltlll
l"'nml n.'al'llllltiolf' "I,imlluoll or frt'tlul:'nr.\',

Accuracy: Tht" ltITTlrl\ry of lilt' h ... le"""-l\nf fr~lll~"CY

1111''''1' rnlil,n\lioll llC'rmiu lJ(lI!iliw' id..lllifirllllflll 01
"arlllfUlir,. wlllm u'f'{l ... ilh tI rr"'III~nr)' :>1;'IIlL.. rd. l'tM:-d
imliliclll"II)'. Ihe c:llihrlliion CMI be ~1if'(1 UI1"11 10
±O.I 1"-'1' (·clIl.

Frequency Stability: Th~ t·i ....uilll nf lht! OIIf·ill"lflfll
lllWd f"r lhc h ... l"rot!.. Il~ frt'<lu"UC)' melerll :,re d".i~nl'd

fur hillh ~l"hilil)' ll~ili1l51 I'lmnJ,(~'1I in lIuVI,I)' \'nhIlJo:c or
"hllll~CIl in lui'\.' "Ul':\"ill""'''''' Th.. IWII·TOtl.,·rH' dell"'lor
lll!thilll)' i~ ""1 :\~ 11:,,"<1, bUI ill .u/li<;i'·IlI1)' hilth lOf) tlmt
Il" ,liflil'uh)' ill t'm'uuul"n'd (rum \'uri"livlIM in Illaking
rre'l Ul''''')' m"'II!1" n·ull'Il"'.
Input :Ind Output Circuits: Thl' hurmulIi,' nUt[llll >If
lhe h... ll·r<"l.... ,~· rr""pH'I"')' nWll'!'Jf i~ :\\':til"hl":11 ~h;l'ldrd

7'u//('

1106-A
1106·8
1106-C

Frequency Transfer Unit 100-2000 Kc
Frequency Transfer Unit 1-10 Mc .. , , .•
Frequency Transfer Unit 10-100 Me ...•

CoJr W"rd

,\ 1I0t"r

At'TOlt
AIH:I'T

I'riff

Price on

Request
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TYPE 1l07-A INTERPOLATION OSCILLATOR

USES: The prillt'ip:d ll:<C of tilt' Tn'I';
1107-A JntCl'pol:Hiull O"eiltatol' i:<, in COIl­
nectioll \yith a fn'quclH.'y ,.;landard, 10 mClI:<llt'('
the difTcl'clI('c betwccn t.he unknown frc~

quem·.... and :l known stalld:lrd h:U'tllonic.
'I'll£' dil'('t:t-I'c:idin~ lillcar scales of 0 Lo 5000,
and 5000 to 10,000 cycles m,ike pOi".-:iblc the
nlpid c":llu:ltioll of the frcqlH'llcy ditrcI'CIH'f',
by addition only, with hiE{h :WClll':lC,V. \rhile
t.he uial:-: :lrC m:nkcd ,IS t!{',.;niocd, the adual
frequency range is 0-;1000 cycles.

The linear H:alc of this o:.-ci1l:t!or abo
makes it llseful for other types of 'nlrk wlll'rc
:H:cur:ltc frcqucll<:y i1Lcremcnts arc dc:;ircd.

DESCRIPTION; The oscillator is of the bcal,­
frequency type, wit,h lhe r:tclio-frcque!1e.\'
o~eil1at.ors operating in the fC'gioll of -15 50 ke,
The circuits are de:-:igncd for exccptiollal
:-:t..1bility of frcqu("lH'y against supply yoUnge
changes, tube l'apacitancc ch:\ngcs ami tube
replacements..\ tube plate-sllpply regulator
is then employrd :IS:'l. fUl'Iher safeguard.

The \'ariahlc:-fl'equency oscillator frequency
hi c;ontrolkd by :l precisioll variablc :'lit'
<:apa{'itor; tim fixed osci11ntor frcquent)' by:t

fixc'd nit' cap:wiLuI'" Tile itl<!U<.;lOI'S of both
U,-idllator ('in'uit,:-: arc \\"0\1l111 on cel'ilmic fOl'lm;
:\nd :1l'C :-:ltit'ldcd, en'cC'liwly I'lirninating un­
wanted c'ollplin~ :1Ilc! reducing tllC ell'ccls of
changes in [Ilnbi('nt l~'mp('l':\ttlJ'c.

.\n uutput volLllwl<'r i:< proyidcd th:lt can
:11:<0 be used as:t bc:lt illdic:\t,or fol' mat,{'hillg
the oscillntol' outPllt frcqlH'Jlc'y to :l.ll un­
kl\U\\"n audio frCejllCtlcy. Indh"idual cont.rols
arc pt'Ovidctl 1'01' the o:«,illa{Ot' outpuL :1110
unknown frequcnc,\' voltage::; in order to
se(,I1I'C the mnximlllll IwaL :Hnplitudc at any
len'l. The oscillah)J' Olltput \·oli:ll-;e i,s pra('­
til-;IlJ,\' constant O\"(ll' til(' whole 1':tllge of
freqllency.

FEATURES: .. The fixed oticill:llor is pl'Ovided
wil,h a f'wiLch which !wl'mits chan~il1!-\" the
fl'cqucll('y hy cxacLly 5000 cyclcs. 13)' Lhlls
cb!l1\g;ing the frCqU(,IlCy the o!"cillat,or c:all be
fitL('d wiLh;l selle rc:\dillg 5000-10,000 cycles,
\\'IWll rneaHll'ing :ullInknowJI frcqlll'ncy I.... inf!;
below the stundard frcqucncy, till' beat fl'c­
qucney neeo not be snbtr:\cLcd from t.he
~!:1.nebl'd frcQucue.\' to obtain the unknowJI
frcqllcnc,Y. Instead the 5000-10,000 cyele
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FREQUENCY

SC:llc is w,wd fl nd the reading is addrd tu lhe
frcqllclwy of the ll('xL lowor stnncl:ml frt,­
qllC'l1('y ha l'mOll ii',

~ .\n illdkalOl' Ii~ht opcr:HN.1 hy thc ~\\'itch

imlitlllco:< Ill(' PI'(JI>CI' :<t:ll(' to be I"cnd,

~ :;tabilily of output frequeucy, .:l.nd lincnl',

CMily I'cad s('~dcs nrc featut'c;,; of grcaL oon­
vcnicllI'{, ill usc.
~ For' 1ll1':t:<U1'illJ;" \'('1"." :-In:lll fl'cquell<",\' ill('rc­
menl:<, 1\\,1) ,lin'C't-rc:lding illl'I'CIl1CIII:l1 fl'o­
quCtu:." diul:'! (Oil(' for the O-nOO() scale :tlld
one for t.he 5000-10,000 cycle :>calc) :l.rc
pl'ovidl..-e:1.

SPECIFICATIONS

Actual Frequency Range: 0-5000 l'yl'l<.-s per ~eolld,

Dial Calibrations: "OJ HIX''1''': 0-5000 rydc~, with ,I,c
o~,'iIl'll"r fn·qu ..."",'· i"n"a$i"l:: frntn 0 't,o 5lJU(l di\"i~i()n~
011 lho:' ~e"lc, ''In:VI,:n:-lE'': 5000-10,000 ",\""1.'8 willi iiiI'

Os"ilInl"r fl"'(1111'11<"Y d r...I,:j.ing (ro"l ,,1)0() ",,'('Il'~ I" xerv
",hill' 8",,1(-' n'lldilll: gu ! from ,;(~)lI-IO,l)UO d;\"i~ionft,

Accuracy: Th... i'lstrumelll ;$ "lil::llNll0 "l::rl'C Wilh tht:l
Iilll'"r I!il"('"t_r<':ldiul:: sc:llc:i to wi; hi" ±:! I'~-,'Ies.

TI,~' \'"r;"I,\" ""I"."il('",r ;~ I.rovidcd Wilh " l,r~d8i,)"

worm drin' so !tllll Ilr(-'t'ise f~IU(-,IHT "l;'tt;U~i1 ,."" be
111([,10.', ~1I\(l.11 reilidunl crronl :,re "";oily I""j (IU;(,I.:I)' r....
1l1""('{1 ill the 1"('1([011 of allY fI'('\IUen,')' in the r'UIl::e h)'

fi!lf' u,ljllt;lll1ent or Ihe wro Wilh rd"rellO'1.' 10" (1'('\Iue'''')'
81:l1l,1:'nl h:winc. 1\ I_kl" or O.I-ke 01111>01, or l:KIth. Jo'fJr
C\'Ulw't;lll:: \'1'1')' snwll rrequen<")" uifT('re"l'l'lI, incl"IJoellr!f'nl,
tlir''1·t-roluhnl( fn"lue""Y i"r"'tnen' di"lft "re I,,,,.vidcd
ror Ih,' IW" ~':l!l~,

Output: '1'1 ... l'Iuqmt \'I'IIt".':,-, is ;,djll~tllh\e UI' hI III
\',,11,., Thl' "llljmt t'irt;\l;t ;llll"'I!:Ull'C iii rtI11'l'Oxirn,,'d)'
600 ohms,
Mixer Circuit: .-\ l>Ii:o:('r rin-uil, "·;,11 ,-"lulUe <:olnlrl'll,
iii jlrl'l\"ido'd for ;nj{'f'lill~ II frl'(lue'H'y 10 1)(-' mcrumrod
iUIO the :lInvlili(-'r circuit. Ik",s Illrt)' IJoe ol)S('r\'cd '1>1 the
011l1,1ll llll:'ll'r, or by ,1lC""JI or loe,,,!II'I(-'I,hoUl'ft PI' i11"'llk(-'r,
Power Supply: 10.-.10 I:!,; (or:!1lJ I" :!50) \'OIIJl, ;,(1-00

1'.\'('1(-'8, Othcr \'oltal::(-'~or frNIllcnl"ies on !I)('pial order m,ly.
Power Input: 50 watts, :tppro:o:imnte!y.

Controls: 0:\·01'10' switrll: DIIU;(T and HE\"EHSI';
iI,'ule ~\,'il,'II: Two':'f :Iud 7ol'ro-ilel cOlllr"lft: main VHI';'
Q('I';:\<:\' (,<mIn/I: OGTPUT ""I! 1:\1'1,;'1' (ll,i:':l'r)
I'nlUllll' ''Qnl.rols,
Meters: Ouq.ut \,u!tmetcr; Illi(-'d al'lO lUI 'I heat i"di"a'or.
Terminals: '1\'rlllill:,I~, hOlh on !lalll'l find III n":'r, :u'(l

lln>dd,'1! rur ho,h mix(-'r i"IHI\ aud h~"illl,tnr utllllUI.
PIll ...1 l,'rmi,ml~:om ""i""rl>:l! f,)r lWO pi" or cnn"cnlr["
1.lul:il. He"r tcru,innl~ ''IV for "'''wenJrie plug~.

Tubes: furnished wilh inSlnllnl'U1S:
:!-fi:'.17
:!-f):<:\7(:T
:J-(iJ5GT
I-"X.:.(;-I'
I-Oln Vi( l:ill

Accessories Supplied: ::ip(,re I.ilol lil::hlll, ftl~. Powcr
eoI'd.
Mounting: Sllmd"rl! 19-;,,('1, rdll)'-r:,eli: mo"lllting,
Dimensions: Plmel (l(-'l\~th) I!J x Oldl::hl) t:?l. ;n,'hl's;
l...hill'! PIHlI'l, (leni:lh) 17~, x (heil::ht) I:! x (dcpth) 1:1
illrht'iI,

Net Weight: -10 ' 'l PQUllIJ.",

___'~rYIJl'

1107-A llnterpolation Oscillator ... , ••• ,.,.".1
('ode IrQrc,I__--,-c-__"cn~'''=____

IlAHO:-; IPrice on Request
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FREQUENCY

TYPE 1109-A COMPARISON OSCIllOSCOPE
USES: Thi~ ill:<tnUl1rllt i5 partklll:\rly in­
lC'mh."t1 for u:;(' \\ilh a TlI'~: 11000.\.P Priman'
Ft"('(IUCIlCY SI:tnd:ll1! (or TYI'E 11000.\Q
&-colllinry Frt'<IUC'lll'y Standard) as nil aid ill
nl.:tkillK interpolatiolls or checking c:l!ibra­
tion:;: \dlh hiJ;"h :lccumcy. With ~uch st:lIld­
ards :Iud :1J't'i(K:iatoo nH::t:.:uring c<luipmcnt,
lhe TnE 1109-.\ ('omp:Hi~n (h;cilloscopc
pro\-idN :l ('OlI\'PlIicl1l means of measuring
lwd ill :wel en rriN fn.'llUC'lwici>. or of c:dibr:a ling
o~ci1l:tlOI'li in IhctiC [r<,qul-'lIty ranges.

DESCRIPTION: Tht' T\'l'~; 1109-.\ Comparison
Osci1lo:-wopc l'olHaillll IL :3-il1chl radial deficc­
lion r:llllOde-l':I)' tuhl' /lull its power supply.
FiclcC'tin: Amplifiers \filh power supply, phn,.;c­
shift IWI-W(ll'ks, lind conlroh; Hrc 1)I'o\'ided for
uhl:dning cil'('lt!ill' S\\,C('PS III frequcncics of
tbe power Hilt', Hlld 0.1, I, :lnd 10 kc hom the
fl'{'{jU"II('.v st.nnd:il'd, lllld H.t v:l.l'iahlt' fl'C'lllle!1cy
obt:lit\l'd from the ']'\,Pl': llOi-.\ Interpolation
Oiitillntor, A l'adi:ll dcOettion nmplificr is
pro\'idC'd. fur displ:lyin9: Ow input sign:ll 011

the circubr l'i\\'<'el> 11:l~, Switchinp; i:, !>rt)\'icJed
for ~1('(·tiI\K the :"WN'P frC<luC'lldcs :111(1 for
scl{"('iing :lily olle of lhe' S('vernl opcmtions
norm:llly ilivuln,<1 in m:lking fre<lucncy
mc.'l:-:urcmellliS or {':llibr:.llioll:'.

FEATURES: ~ The ~en(,r:ll u::-e of ('ircul:li
sweeps provides ~ymnl('tril':11 :lIld rc-,l<lily
intcrprcb.blc paUt'rn".
~ By onrlo.'lding the d"n('t'lion :implifit'I" it
is poss.ihl(' to identify c:l1:'ily fr('quem:y ratios
invoh'in~ much hip;h('r inlC'J,tC'rs than t:llt Uc
identified in 1.i8snjoll~ jl:lttel'll:::.
~ Ordinarii\' in the \1l'jC of calil;mlcd o:"cil­
Inlor:,;, it is ;lOt nC('t'~--:tl·y to idl'1lI ify a p:1l1<'l'll,
it is only llCCC8&''lr'y 10 :ldjusL lh" (I"I·illator
80 th:lL th(' pattern slands still. A 8YSl<'1ll of
known fl'C'<juclll'ics ii'l ('u"i1y cst:lhli:-l!l('d on
llw b:l~ill of the I,l/P( of plltlCI'1l obt:lillcd.
Wht'IlIl:-l('d on baSi' fn'qllcnri('J:lIO 01' 100 time:;
highpr, t.he Slime 111l1l!J of P:lltl'I'1l ('U1'I'C~POlld

to f1'C<jllCII('il'll j U:-ll 10 (II' 100 lillW:-l hip:hct'
than th(' originlll ~y"t{,lll of knowll fr('qll"lwic~,

HIt ....k ,...hMlI:llil" di'uu:llu of
11K' Tn'", IIO'J-.\ C"ml.."Iri....n

{hrill.-ol~'

SPECIFICATIONS
Fre:que:r'C:y Ra"S1e: 110<'(111 .."I horn" ~'lll be o>bt:oiul"d
0\"1'1" lIl11' fr.... I"""".' n>UIt\' ("'Ill \'M")' 10..' :mdio frNIIICllrie-l
to mdio frNllItnM.'S li( " (l"'to. lIu"JnoU kilvc)'c!ell. In Ihe

r:U1~ III' It) 100 k;!IM")'dH. An IUI'm "olt:ll,"e of 0.5 "oIt.
gin'. 11111 mdia! dl"R<-""ljuo. I...rj(ff \"hlll(l'~ 1:;"(' "cr)' 1k<C­
f ...1 *1"':\f~'to'lOnl rn,lillllknC'ctillll~
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Controls: O:;':-OFF l!wil~h: BRILLlA:\t:E. FOCT;S.
aml ('E:\TERI:\G ~,ljll~lm~lIl~ for ,·:tlhodl'-r:o~· 11l1~:

llW('('1' DI,\i\IETEIt ,.nrl :,IIAI'I:\(: "nlllrulll; I'1IE­
ql'E!\('Y S(>lef'ttlr (HI' dr"ular ,~wel']J: l'EI.I·:{"1'C)H 1M
l!\lur~c~ til he ..umpan'.l.

Terminals: At rear, hy "o''''cntrif' plUl:ll fr,r ~t,,,,d:lrd

rn"IU(',wi..s, and for ~'llr<'('~ lO he ,'u,"p''''(>{I; u" 1""1<'1
U,I' Ul1i,'("rll:lI \1I'O-pOiUl ami ,'u""l'utri,' phIl: tv >!Vllrec
hl'illl: l11ea,'l.urNl or ",.lihralcU (O I'" 100 k,' "r lll(lTl·).

Power Supply: illS 10 I:!;) ("I' :!It1lO 1aU) \"I,ll!!, ,~(I-f>O

",,-du. 011,1'1' \-01t"~1'1l ur rr~"llwlwiellon lll>l,<:ial M(}l'r Oll!)-.

Power In pu t: :lU wat I~, :tlll'ru"in",!d~'.

FREQUENCY

Tubes Supplied: I-Type :II>I'IA, 3" r:uli"l deflf'Cli.>tl
C:llhv<lc_H:ty O""illO!l"()11C

:?-hS>iiG'I' I-----uX5.GT
I-UJ5G'l' I-usn
1-1:'\2 hi\)

Accessories Supplied: /'ip"rc pil01 Ii"ht~ atHl lu~~.

Lino ('011111"'\"1' .'0HI. ;; "'u"·ellni.. plul:s,
Mounting: St"'l<brd l!l-i'lf'h rc!a.I'.r:\('k mOlllt!;,,!;
Dimensions: 1',,"..1 (lI'Illnh) 19 x (h..iJ:!n) 7 i"dles:
hfohilld 1"",..1. (widlh) 17M .~ (hei"ht) fj~l x (d"plll) I:!
ir ...I",s.
Net Weight: 015 po"ud~.

C"d<' Word

1109-A Comparison Oscilloscope, 1 1l.\:'<I1\ IPrice on Request

TYPE 1108-A COUPLING PANEL

USES: Thi:; ('~mJllillg p:lllcl i.~ \kl"igncd
,~pccifj(;ally fo1' \Hie :1:-; the ccntmli;wd ('ont-l'ol
pallel ill ;l fl'equency mC:lsul'ing equipment
f'mployinJ.!: a TYPE IIOO-AP Primary Fre­
qllency ~t:llHlanl (or Tng IIOO-AQ Second­
ary F1'l'([llf'lI('y Slandard). The paul'I c:nrie:i
the nc('c,.;,.:ary s\\'itcht''': and \·oIUllle ('WI! rols ftJl"
:\11 Opt'l":ltioi1i:i in 1ll:lking frcqul'IH'.... meas­
urement:;.

DESCRIPTION: Tbe in::tnllncnt conl:dlls the
following controls: FBEQl'E\TY ".\11~Tp.n,

for sclcdinJ.!: :"Iml cnmhinilll!; the ft'cquclle)'

metel' outputs of 1101;-_\. llUv-B and 11O{j~C

het C'rod,vne fl'equclHj'lncicr i;cctions; S'I'A ::\D­
.ABU FHI":QL'E\TY 1-1:\11:\10.\1<': selector,
select ing 1OO-kc 01' ]O-kc h;ll'llll)l1 it: out puts, 01'
\'ombinntion; i11di\'idu:ll volllmc controls;
DETI·;(TOH spk{,i,or, for ~clcdjllg input and
output ('in'uiLi ur 1100-.\, 1100-13, 110G-C
01' :111 l':\tcrnn1 detector (or receiver); nn
O:'\-OFF switl'h and volume COnll'(ll for
frequency heinp; lllC':I!'<lll'C'd,: .:\l]('HOJ)[.·\L
~I\'itch; TI':I.-SPEA}\EB :<\\'it,(,h for Il'ans­
fCITing het \\'CI'II tclcphmH'~ :Iud ~pc:"lkcr and
IICt,\\'CCll det,ector and intt't']ltllator outputs.

SPECIFICATIONS
Terminals: AI "''II', by :N shidu<:,d ~m",e,,'ric 1,11Ig~ to
all !\Ourres and ill~ln,,,,elll~ reftUirNI: rear lelcl'honc
""nllc"ti"" f"r U~ wltpn ,,,ljU8tiul; ~lalllhrd :'l::dll~l

~\""d,,rd f,,·qll('l,,·~· lnll>8",illtiio"~. At (mlrl, by shi.. ldcd
"Ol",..ntrit plUll~, h:rr,u(lllic OUlPll' l"ir"lliI8 of 1106-A.
110/;-11. "nd 1106·\' I,,·, ;'nI<l~'rH' frc.tuelll·y JU,'ler &,....­

tiulIa: i"PllL ('o,lnel,ti,m for Irc(juCIlt'y iJ<,ill" measured,

By TWOJ-poilll or 1I1:.wlard telel/hone ja~k, eo"tl(:"li"ns
fur ,el"llI,oll"- meeker>;.
Mounting: SI:llld:lrd l!l,;,,,'h N'b~'-r,...k ,n<"mlin~.

Dimensions: 1',wel (J(·tll:lh) \() '" (hl'ight) 7 illehl'a:
hehind I.and ("i<lll1) J7'~ x (h(';J,:hl) {i".1 x (dl'll1h)
Ci~ illl;1te~,

Net Weight: lG ]lo\lnd~,

Type

, 108-A Coupling Panel ...........•......... 1

('ode ll'"rd

IMTl'Y

/'riu

IPrice on Request
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FREQUENCY

TYPE 11lO-A INTERPOLATING FREQUENCY STANDARD

USES: Tid" in"frulllClll is :1. prC('I"lCIn intcr­
pll!aWI' fOl' U~ with hClt'rod.\'nc frcqllt'l1e,\"
mct()r". such :I.... t.he Tn'l~ 720, in makill~ fre­
qUC:llCY !llCIL.,ut'cmcnts in the ultra-Iligh­
frcquclU'y range. up to 2000 01' 3000 '\[e, lWei
with the THE G20-A Heterodyne Frequency
)Jctcr in making frequenc)' mcal'UI'Cmcllt"
frolll 10 .\Ie up to several hundred .\lc. It e:lll
al,.;() be used fol' frequency mC:l"Ill'ClllcnL..; in
l'Olljullction with hij:th.fl'cqucllc,\" I'CtCiVCr:'i
provided their fI'Cqlll':Il(,)' m]ibmtivlI"; arc
"'\lme'lentl)' good to idclltify frequencies
:,,('pfll'alcd by as little H:oi 170.

DESCRIPTION: The hloc'k diagram illdil':dcs
the cs;;cntial clements of tIll: instl1lmCll\; (I)
l~ frequency RbtlHl:\I'd. \":ll'iahlc 0\"01' a !':lnge
of 1000 to 1010 k(', or Io/r-. and (2) n. nlnlli­
\'ibmtor unit, for frcljlwncic..; of 1 1\1<- and
100 kc.*

'I'he f rC(tll<,IlI·." ~f allL!:l I'd ('nl\~i ..;I$ of :.t 050 ·kc
('ryslal·ClJJll 1'011cd o.,;(·ill;~j'ol', :1, Iti~hl.\· :'<tahlc
50-GO ke bridge-typc v;lriahle frequency I.-C
ol.wilhtor, :1,ll\mlu];\tol', lllld liller fol' ~cleciillg
the sum of jhc two frequencies a.s the lill~11

outpUL The di:L1 of the varial>le os('iJlatol' has
1000 divisions to tover 10 kc.

The 1% mng:e of the oulput frer[1l('llcy
me:Uls that the rr<'<juclIc,\' !':luge of nn.... muHi­
vibrator harmonic is also I%' The 1001 h
harmonic of the l-?\[c multivibralor ("all

Ihcrefol'e bc adjusted continllou~I.\· from 100
).Ic to 101 ).\e. j!i\'inp; complete <;o\'erav:e tJ\'cr
tllii; int.erval. At 101 )'lc anti highcr harmonies,

·C'n'..../ /(,"lin Y..rp<"',,,.,,/ ...., \',,1. X\'lli. :-/0. 9. F"br,,~r,· lM-t.
"Conti""""" I"t~rpobl;"" ~le"JI>oJa I'atl ll-~Ielhod IV."

th(' r:lllge frolll :~n.\' 'llllllliple of I _\1(' to the
Ilf'XI hiv;bel' multiple iJo; Ic."'s f,han 1% ,LIld :-0
Lhc:o:c ranges ;Ire: eo\'crC'd b.... les..; than fl111-sl'ak:
v:ll'iation (m Lhe vari:\l>le fretIUenc~' o:)cill~\tol'

dilL!.
\rhen the lOO·kc 1l11l1ti\·ibrator is used,

the 100th h;lnnunic ap;ain has:\. range of lc~

;Is the standard fl'equcl\ey is changed o\'cI' the
full rangc of the dial, co\"cl'inl{ 10.0 to 10.1
),1 c, and fOl' :dl higher multiples tho range frum
olle multipl!' to the n('xl higll<'r is co\'crC'c! by
les.''' th;m fldl·;''C':llc range of the nu'i:lblo fre­
qlll'nty o:;('illatol' dial.

The Inllitivibrator harmonics J!i\'c ,'ompletc
fl'f'qllcnc:y eO\'eragc from 100).11- up\\":Lrd, for
the 1 ).lc unit. and from 10 ).Ic upward, for
thc 100 kc' lIllit. \rhen the Interpolating
Fl'cqllcn(:y StaJHhl'd i" u:'<cd with th(' Tyl'~;

720-13 and THI'; G20~A IlctCl'Orlmc Fl'c­
qllt'nc," )'h,tcl's, ha\'inv; range" of IOC) 200 and
10 20 ).!C J'e"pcc\..i\'cly, onl.\· Ill{' h:umonicli
from the' 100t.h to Ill<' 200lh arc ll:,:cd.

The dial of thc TnE, 720-131 for exampk.
co\'cr,; 100 200 ).Ic \\·ilh ('alihmlion m:lrk~ [\.(
c:wh !ll1'gfH'yl'lf'. \Yith thc dial of thc v:Ll'iahlc
frcqU('llcy oS{'illaLOI' :ll zero, the standal d out­
put frequcl\e.'" is I ),[c exactly, alld ,dl ha.r­
mOllie:> llrc therefol'c "t;~nda_rd frcqllelwic.;,
\\'bidl can be us('d to cbctk the hCICl'Od\"lle
fn'qllcIH')' metcl' a.t any ~(':de gr:l.dllal.ion.

Jf the helerot!ync fl'('(IUCIH:y meter ha,.; been
sd, to zero bl'at ,\·itll :1 freqllt'nty to he· mC:I:-;­
urcd, an :\ppl"oxim:~k reading of thc unknown
fl'equency i:-; gi\'cn :~t 011('(' un Iht:' dildo As lUl

cX;lmple, Sllppo"e the reading to be ](\2.3 i\11'.
U:;ing t he Inlt'l'pol:Ll ing Frequcncy Stllnd,trd.
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the k\l(' IHuitivibl'3.tor output is cOllplctl to
Ihe frcqueney metcr. 'rhe oscillator dial is
Ihen nd\':lIwoo fl'om U'ro until the lG2nd
h:\nnonic (idcntified by thc 720-B di:d read­
ing) is adnlll<'c<.I from 1G2.0 )Ie to 1G2.3 )[c
a,ppl'oxima..lcly where zcro beat L"l :-;ct. The
increment in fl'CtI!ICIlCY i~ dCl('l'Inineu f"(J1ll
tohe ":ll'iab1e OStill:tlor dial :lnd is <Hided to
1G2.0 )10 to gh'e the final result.

FEATURES: .. This in."ltnnnent is dc...igncd for
01X'raliull hy ZCI'O beat adju:.tlllcnt"l On I,\' . ovcr­
('Hllling the need for wide-band cin·nit.:; or
wid<.....b:l.nd inieq>o!:lting met.hod,..
...\11 frequcncy innclllcnts arc taken as posi­
tin. :wokling :lil 1I<'Cl.1 for :<ubt .....I.ction or de·
termil1ing the :-;il(1l of fn'qu('Jl(')' incrcmcl1l.").

FREQUENCY

.. ~Icans fU'C providl'd for ('he('king lite align­
mcnt of the vllriahle fl'Cquen(' ...· o,.;<.. ill:\lor
calibration in tCl'Il\S of the 950-ke crystal
frcqllclu:y.

.. ~ince harmonic;:; of til(' multivihratol'ii fall
at nil H:uuhuxl fn.·queI1l'i<", lran'''milted b.... the
l'. .. Bureau of :;~llld:lr(I:<; (Wn'\') it i... Ixr.;...i
ble to ch<.'(.'k the :lbsulut(' ft..{·{·ur:l('.", illduding
the frequent...· of the 950-kc cry~t.:ll. by lLSC of
;l. :EuitalJle rQ(·civcr.

.. To l>cnnit bringing the lllulti"ihrntor out·
put clo.-:e to hi:.;h-fn.."l.IUcncy ('<jlliplllcnt. the
mllltivibmtor unit i" l-Ollncl'l<."(1 to the stand­
ani frcquenc...• uniL by me:lll:<; of 3. cl\ble. The
,;mall lll11ltivibrator ullit, t·:Ul then be mon~<.l

llround withouL mo\'in~ th(' largcr unit.

SPECIFICATIONS
Frequeney Range: The OUlptli frequent)' r:ut"..<' <'If the
1110-.\ 11l1('rJ....I"linl: Fl'l'(lllelll')' l'lol:u\ll:1rd it f"'>ln IOUO
10 1010 ke, TIll! outllllt fl\."ltlt'II(·ica of II", 111Q-PI
:\luhh'i1m'lllr l'nit are 1.1)" :uttl 0.1·:\1<: fUllda"~IIl"ls

"ill. I",rmonics UI' In :.'00 or more.
Calibration: The "nrinhle fn"lul'n..)" 06l.111"lor Ji:ll hall
1000 oJi,-i.:!i'>lI-~ ....r ....."'I...>rulilll: I" U.ool ller ef:nt or 10
Il"tl~ I",r milli'''' 1I<.'r di,bum,

" Ii"I of d_k 1IC1\l1l~ is Ilm"id.'d on ,10(' IJ:I""1. This
""<"'k ,,:m he matll" :H :my Ii,,, .. by lillll,l)' 1,1,,~inl': "
llI... t ,Jf IH':tr!l,h'ml"ll inll) IllI.' j:,,"" '1r hindin,L: I"""'! l'nI\"i.kd
on Ill!' I>:lllcl. A lri'nllll'r /'f'"rrol un Ih... 1'''''1'1 vro"i,lt'll
for a,lju~, illr: Ihe o'lI'in"",r to "1I:I\.'('IIIto"t "ith Ihe (:~'.,,,I.

To f"rihl:.tc <,U""N'lliotl of the dial rc,uli"g;! from
lhtoir 1~I~il' 1' ·I-'IIl"I."<' or p:<rl,! ller million ,·,l1ue~ nr
fre<llll-'rw~' i" ·l-'tlw"t t'l fr:orli"l1~ or a 1l1l.'r:,I{')'de tlr of
n.1 :\1<0 (IIMI kd." t"UI-' li:ltillll: the tlnrnh"r of di:.1 d;'1­
,,;'u,~ fM fre'lllc''''~' il",rl'llU'nlll or l.n ~l,' [lnd 0,\ .'Il' at
l'''l'li h:,rm""", frum 100 t,\ :t:.'U i8 ,L:i"cil Ott llot· I.:,,,d. A
~illll>lc ~lid..... rulc w(io th"11 r.;i\'c:l Lhe d""ircd (rt,:Olul'n"y
i"crl''''l'ut.
Crystal Oscillator: Th/> rr,t'sf,,1 ...~riJ1r1(flr i" :ltljuslNI to
wilhin I lI"rt i" :t "lilli"" "r ""rr' .... l (ft"lllI""',\' "I "'~""
l<'ltlI'N"lurc. II "1",,,1,1 l>e Tt,li"I,I,· I" withi" ±IU 1,,,rIS
I)('r milli,,,, at urili""r.\· r,~"" tI'1ll1>era'Il"'lI. Tlw '·T.,,,,,,I
lre'lm""'~' l'''ll I"" ,·h.· ..k,·,1 :",,1 ",lju$lcd in t('r"':1 "f "Iand­,"'.I fr"tlllClte,\' Imtlll,,,i,,,,i,,,,. fn"11 WW\' lI$i"lI: ,ttl

!'ltternnl rr'....h·cr. m"intaining lhe "ari,,!>le oseill:Hor "t
I'xn!'tl)' 50 k,' ill I!'rlll uf the "~·'II:II.

Acx:uraey of Measurement: TIl(' o..t'r·:llllll:nlra...~ <If
m<'3lIIlremNII j,.- :t.:!.' part' I"'r milli"u U$;111: Ihe 0lI<'i1·
I:nor <li:l.1 t1i"'~'ll~ If ,h... u.will:tltlr is t':lrdlilb' lriunl".. l
in t"ruU! l,f II..• ,·n",,,I. tl.., oH'r-:l1l :>cal~<'}' is limiu.'<.1
l,ri"MI1"lb' I.~ 1I1<' I'm.r "f ,h" 1'~·"I"1.

Vaeuom Tubes: Till' f"ll"will~ HtlJl.."iI 1I .... t"II'I,!i"d;
2-6\('; ;~-f,Jr'(;T(;

4-6.";:";-(:'1' I .;IU(;\
1-I}.'17 I !JOtH
1 f~":"7 I :tJ.,\l'd:ll) (llridg.' <..'ireuil t.:Ul\p)
Power Supply: I::itl",'r 1I"..... l:!,:, lor :!IU-:!.JO "vltll. 5O-l.iO
~'cle",

Power Input: 1'.) ",I\ll~ r"""1 IltH'nl1. (lC)..t')"l'll' li"l',
Mounting: Tnt: 1111I·\ 1l{'llI~' H"...k: Tn',,; lilli_PI
("I t,"'·h.... t t" 1110-.\ l,~' '·alolo.) ~I"all mI:'l "I ""hi"el.
Accessories Supplied: l.ill" tv",,~,,·tor «onl, :lI'll TV"I:
11 W.Pl :\Iuhi"ihr"l"r L uil with ""Il"(,"'i,,~ ""hi.·.
ACCC$$ories Required: Ilt',,,ll,,I'''I,)I''I1l'll.
Dimen$ions: l llU-,\ I'''"d (Il't1lo:llt) ro x (llO'idl1) $~l;

hclliull l':u,el, rll'nj,tlh) ]il, x (J",id,t) lj~ ..~ x (11"p,],) II
in ..he_. IllU·Pl (11'I'l;lhl U;4 x (hdr:hl) {oH:< (,kl,th) ;jJ4
in..hl'l~.
Net Weight.. ; Type 1110.'\ 'L"'!"ttllol~·• ./U IJoll"ds:
'I'l·J·.: IIIU·I'1 :\llllthil,,·:tI',r t'uit. i ' ,I"H1nd•.

__~·IC·III·O·__• ,---_,,---__ ('lJ<ln !I',..,.,(

1110-A ! Interpolating Frequency Standard .....1

Pr;c~

irp::-C,;-,-.-o"n Req ues t
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FREQUENCY

TYPE 620-A HETERODYNE FREQUEN,CY METER

AND CALIBRATOR
USES: AlthollV;h dCl'il;:lIcd primarily for mC:I"­
uring high and 1l11m-hiv;b frclIIlCllcicf', thb
in"lrllt1lf'nt can :tlsC} be Il,,('d \..0 1ll('lIHlrc
frclIU('nC"ics down t u {t few hundred kilucyclc:s,
prm'idcl! Ihe :<ign:ll being mC:1imrcd is !<uffi­
(:irn 11.... "Iron,!!;. 1"01' comJllllnic;l t,ion ('omp:lll ics
it.. pro\"idcs all ('xcclklll means or rapidly
measuring the fl'cquClwie" of :1 [:lrgc llIunucl'
of Ir:1n"miItCl"H (pidlCr ]()(':ll or remote) ill
n.dditioll to its \I1i(' in c:dilmlling and sl:l'yieing
rCl;cidng equipment. H('c('i\'<"J' m:lllllfactllJ'('I'S
will find it Il"dlll in c1wcking lhe fllngc:.: of
I'C(:C'jvCl':; and o"dllalors. It is suitahlc' 1'01'
monitOt'ing the l"rcqU<,lwit,s of j':ldio t,r:lll$­
miLtcl'S where the al1ul\"ablc frcqlll'llty tolcr­
fmce is ±O.02% 01' ~reatcl'.

DESCRIPTION: TIll' "chcm~ltie diagram r-hows
the c:;;:enlial clemelll" of Ill<' jn"lrllllwnt: (I)
:t hctcrod,\'1l1:' fn'1I11('11(,,\" mt'!('l" (2) a crystal
calibnllol'. alld (;{) a d<:t('('(.Ol' alld audio
llmplili('l".

The hC'Lcl'odylle freqllollC,\' motel' is din'{;t
rCIHlillg, :111 impOI'!,Hllt operllt.ing COll\'f'ni('Il('C,
partiClllarly when ll"iug h:lI'moJli('.~, Th(' flltl­
darnClll.<d frequellcy nlllg/, j" IU 10 20 .\Ie,
Thi:'! mngc ir- di\'ided illLu 10 :;tf'PS of 1 ,\ Ie
e:H'h, :Ind the dc"ircd step i:; selectcd by
mealls of :1 ('oil 8\l"llch, The main tlllling
capacitor <:O\'l'fi; :1 range of I 1\lc for ('lIch
coil. t.he dial lwing cngr:wed to l'(':ld hun­
dl'edliJ!-l of m('gllc~'cJp~ dil'(·(·i1y, .\n :mxiliary
di:ll, \\·!Jich dri\'es (,he main dial through ;l

reduction gear tr:lill, carries:I scale that sub­
dh'idcs thc m:1in se:de di\'ir-ions, thc smallest

di\'i,:iOlI being 0.001 1\10 ai' I kc. TI1f' he.­
quclJ('y of t,he ItcL(,l'Od.\'llC frcquC'lwy meter is
gi\'en hy I,he !:OlIllI uf the ('oil swit.ch nml
c:lpacitor di:1! readings, 8I1bj('(,t to :lily scale
corrcction as determincd by the cr,\">;l.:ll
calihmting !Join"'.

Fo!' c.hecking t.1I(: I'alihr:liion of 1.J1C heit'rD­
dYllC frcqucncy llwlcr, a picw·clcctl"ie P:l!i­
bratol', employing :1 OIJ1'·lllcg::leyc!e 10\\'·[('11\­

pel'al,UI'C-I;Ocffieil'lIl. qllaJ'til p1:l1(" j" prodd<'d.
~l'\'er:ll point" on cach coil r:lng(' of the
hell'l"lldyne fn'quC'llcy meter ma,\' he t'iu't'ked.

TIll: pl'o('(;durc ill m:tking llle:\Sl1rl'mcllts is
simplc. When thr unknown frC'qucm'y is
within Ihe fllndamentll mugc of lite hrl('ro­
dyrl(', the 1H'ICrod,\'nc ft'Cl[IlCllty i,; ~ct to i(CI'Q
bC:l.t \\'ith the Ullktlo\\·t1, :Ind the fJ'cqu(,tlcy is
read dil"ectly frum 11)(' tli:l!. ,rhen t.lH' Illl­
kno\\"n is aboyc 01' belo\\" the hel.crud\"tlc
fund:l.lncnl:ll ranp;;f', lhe dilll l"f':H!illJ!: 1l1l1:--1 be
mult-iplied ol'di\'idpd by t.lw !l.ll'mllllic llumlJcl'.

FEATURES: .. .\ \'cl'y widc 1':lIl~C of frcllllcn­
cie,: (::In be mcasllred wit.h til(' TYI'E 020-A
ltelcl'odYlJe Fl'('lJlJCllC~' ::\1('let' aml Calihl':ltOl'.
.. Jo:xcellf'llt !tt'Clll':lt\· has hecn ('omhincd wit h
simplicity of oper:tdotl.
.. The dircct-n'atling rl'('(llll'lIC,\' ,:(·:ile m:lkf'S
eOIl\·('nipIII.I1J1c! mpid IlW:1Htreffi{'llts I'll,,;:illlt:.
...\ high degrec of frequl'llt'y "L:lbi1ity in the
oscillator is obi:1illcd by ('areful dc,:ign :Ind
consinlCfion. Ball bCIIrillb"s arc llsed ill t.he
v:niablc air cap:lcitor IIlld the il}(luctol"~ :\I'e
wOllnd on stenlitC' Form,; Lo keep losses :\lld
tcmpcl'aLure coefliciclli luw,
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FREQUENCY

.. 8itber batteries or the built.-in a-c power
supply call bc used wit h any model. This
feature is a greai, convcnience whcn the samc
instrumcnt is 1,0 be used both in the 1:lbo!'<l,,­
tory and 1Il the field.

SPECIFICATIONS
Frequency Range: TIll' f\lm!:mlenl:ll frequency raul:" is
frblll 10 to 20 ""·J{~",.,·dc~. ill to rangeH of 1 /lIe c:u'h, By
!ulrmOlLic llWtl,,,<!S fri"tlu<'u~i0S bel-wccn <lUO kl· ""d :iOO
1\1<' 'He C'l"il~' mcaH1lrcd.

Fr\)'ll1CI...ie~ IllJ t', ah.)u( :\00 ;>1" "au hc Illca"lIr..,d l>y
!Wlliu/!::I harm""i,' "I thr hNcnxJ.I·"\: frl'<lllc,W-, nWlrr to

7,cru Il<'at with rh!': llllkllHWII. III I!:cllf'ral. 11ll' I""'ll is
ohb;ncd ilL 11ll' d..,ll·clUr. uut fur lill' I"cr.,· higJl\'~t frll­
(J.U("",i{·s it is :ldl"i~ahle I" >lS<\ '"l auxiliary rrcei,·cr. Fur
fr"qU('Ilci.)H l)(']"w llJ .\1<- ami r1"Wll to a),oul aOIl k\;.
h"r",uuics Hf 't<I~"luatc >llr"llg{h fur 1"\'''~llrC'''Clll ,.:t11 be
/l:clll'rated i" thc del""lur Illbe prodded a ~"Jli..i,·"tly
611'<'nl-: sig""l ;s al'l'liql In Ihe illSlr,ltl1f>nt. l"lr weak
lIig"'llll. a local O1!CiIlator as a harml)lLic-gcrwr~,tiug IlIc"n~

ill llllcCll>I"ry.

Calibration; The callaeilor di111$ .1re II:r:IlIU:llcd ,,, re"d
deci",,,l frarliolls of 1l1(:lI:ileyclc~ dirl·elly. thl: lS,,,,dl,'st
dh'i~iull CU1'l'('SPOlldiu" to 0.001 ;>Ic (1000 cydc~).

Calibrator: A I-;\Ie lIieUl-('lectril: "'wilbtur. ,'Ullllo)'ing
:l Iow-tem\Wratllr<.'-,'oeffieiellt (!uarl~ plute. is prO\'idoo
for dll'("killlo: Ilw "!l1iLrat;on of th\' frl'f,!u(,'lI"Y meter.
lI:trIu""i('~ flf I .\lc bll at tlle 1l1"1H'r :lJ}(llowu limits "I
l!t(' di"l. gi"i"l: a l)r:lI'kl'li"g ph"..k u" cal'h euil r:lll!:(' I)f
thp. he,,~",dYllP. fr".!"cn,oy mp.tl'r. j-I"nll.... ,icll of the hNCr()­
d~'ne :,Iso !JroU(ll'e 111':11$ wi' Ii Il'trmonies of the C:llihra(or.
gi"ing (>jWt--ki"l> I,,,illt~ at 1l11111;1l!t·S of M. J1. H. and U
!\l('. ell' .. over tit" dial r:lIll:c. !':;llce lhes!': points <H:eur ilt
thll ""n,e dial r<·"din~~ for cach r,,,,..'"I). eh(:eki"g ill made
"cr~' ~il1\pl(: and <'I,,,,· ... ,ic,,t.
Accuracy: 'I'll(' "'·l·r-all 'WCllral"y of m":I~l1rcmcnl is
±U.UI % or hctll'r when the ir('\luclw.\" 'Ill'ter is ehe"ked
in terms of the I'ryi<tal (::oIil;r:'!,'"'' "ltd Ihe rl'5ultilOJ,: corn'C­
ti"" "()plied 1.0 110,· <li"l rl.'adiro~.

Vacuum Tubes: T)w f"llowing wl'lCi!:lI"C usee! :lIld are
HUllplied with the ;lI~truUlcllt:

1-0):;'1 1-,s·I/crA
:{-~!:;5

Power Supply: Eitlwr III.; to I:.!.') (or :no to :.!aO) ""it..,;.
50 to 60 eyde~. or ij "ml 1:>0 \'ults dot, .•\ ~w;leh 011 the
p:llld m-I,·('u tlt(' l.'·pl· <If I}(,\\"er ~{IpJ)ly desir"d. The
:l-e tllJCr:LI"d il",,""r ~1l111,1.,· is I",ilt in. Batteries aT<! 'lilt
supplied with .. ilhl':l" the relaY-TllI'k or port"hle model.

Cl<)$(!l]p view of the tunill~ dial, showing details of
the scale.

Power Input: 15 W;ILlS from 115-\'0It, GO-cycle SUJlPly.

Mounting: Tim inslnllnN,t is ~l1Jllllied either ff)r r('by.
rIl"k mo,,,.t ing (TYI'~; 1;:.!(J-Al'l.) or ill a ponahlo:: :lIUllliuUlll
""hillet (Tn'~ 6:tO-A:\1).

Accessories Supplied: One-ll1('lr.\eyc1e quarh: plat!':.
lill(' '·',lInto"t.,r ".,rd. With Ih!': rclH.\"-r:od' 1Il',del ('1'\',":
Ii:.!U-AH) two 1ll"ltiJloillt {'''Illle,'tnrs :lre fllrni~hi"ti. whil ...
:I battery pllll: and ""hi.. ''''d a multipoint connector arc
furni.h..d with the p<>rlab1c ,,,,,,1<-1 (Tvl'l': 6:!U-.\:\I).

Accessories Required: 11,·:,,1 tl,I"'l!hnl,..,.<. 1"1,;1'11 c,·11l hc
ennllcclcd citl",,. :It Ihe 1':1,,1,1 Hr :It the re"r of the in­
Sll"lllllent.

Di mensions: 'l'Yl'~ ti:tO-.\ R. pane!. (Ielljtlh) to x (hcis::ht)
:-,~, im;hes; hd,ind pauel. (lclJ::lh) IiX' x (height,) s% x
«kpth) IIX inehe~; Trl'£ G:.!O-.\:\I, 20M x HM x 10
irwhes,over-i,ll.

Net Weig Itt: Tnl: G:tO-AH. a:!% l.lOUUc!S; 1'\'1'1-: (;2(}..A1\1,
,17 ~4 l""lllds.

TyJIC

620-AR I Relay-Rack Model. .
620-AM Portable Model .

I'ATENT KOTICC. See SOlU 12. 20. page "L

... ·1
...

Codc W"t(/

DAISY

DALLY

Pril'e

$600.00
680.00
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FREQUENCY

TYPE 720-A HETERODYNE FREQUENCY METER

USES: The THE 720-.\ Ilclcrodync [o'1'{.'­
qU('llCy .:\11'iel' i." \I:<l~1 fol' the mr:I"lIl'Cmcllt of
frcqllcll<-Y in Ihe h-f and ll-h-f band,;, It
exlt'lId,; tlU' field of the f,unili:lr hct('rotlnlC
method of tllC:I:<lll'CIllClllllP to :1])0\11 auoo :\1c.

DESCRIPTION: The print'ipal cl('mcl1t~ of the
inslnlln('JlI lIrc:\ (,:t1ibl":lt('d of,:eill:llol', 1\ cr....s­
tal ([('t!'dol' ;Jilt! :111 audio :1I11plifiC'l'. The
frNlllclH'y-delf'l'tllining (']cnwnt of til(' o:<('il­
IntOl' is :l bUII<'l'Il\' (,il'('\111. in whit'h the
'-lIp:ldi:llwC :llld till' indlH'tarwc :lrC \";lried
;.;.itnullancQIl:<ly. The mO\':l1Jlc P:lI'L of the
tin'llit rotates in lwll bearing,;, .\"0 :;Iidill~

eonl:u:ls :lr<' u:,,('d. and no t'url'cnt is (":lniC'd
h,\' the I)('arill~:<. '\ hi:; J)Cl'lnlLi :l ,';ll\ooth and
.<:l:lhlc :lIljU,.tll)C'l1t of [t'(>(III<.'I1('.\·. Th<.' o:"til­
Iatur f1'<'!lII('I1(':" is :Hlj u"t:lhie 1)('1\\'(,(,11 J()O
and 200 :\I~. 1I:1rlllolli(·s of th~ (J"dll:llllr arc
IIsed to IllC:I"llJ'C frt'!I\l('/wie8 allo\'c 200 :'1<:,
:lIld h:u'mHlli('S of the IIllkllOl\"ll al'c u~-'d :lot

frt'tjuclwil's helol\' 100 :\Ic.
The <kt(-'('Ior is a 1"1:llldard sili('oll <:1"\,:;:1:11.

1<0 mOlllll(-'(1 Ihat it i" (':t"ih' :l<,t'l':;..;ibie fOr
rcpl:U'(,ll1elll. .\ spare i" fllrnishC't1.

TIJl' thr£'<'-:"I:lA"(' audio ::tll1plilier h:18 an
eff('(,ti\'c b:lI1d \\idlh of 50 kc. Thc outpul of
thc :lIuplifier OP('nltes :l 1)''ll1cl mctcr and a.

built-in loudspt'akcr. A jack is pI'O\'ided as
wcll for hend IdrphOlIl's.

The clltil'c ""scrnhly is hau(,l'y-op('raled,
cornpll'll'l." 1"1'If·(·Olltairird. and mOllnled iu
:l porI ahle. fallJ'ir·(·O\·('r('( 1 (':lllillet. ('ompklj'
opcl':lling illstrucli()lls nl'(' mOlIllted in tllc
co\'el' or Uw cabillcl.

FEATURES: • The ::<cll"i1i\'ih' uhl:lil1:lhlc with
the 1I('/('rod.\·I\(' method of l;wa:'UI"C'lll('llt p('l'­
mit" tlds illt'll"lllllC'llt to he U"I'<I ou r-ompara­
th'clr \\"c:lk "igll:tk

• Xo direct ('OIlIll'('!iOll to the "mlrc£' lIudel'
lllCaSllI'l'lllcut is Il>'uall.\· l'('quirt'd. bt'('alli'C of
the :uljllsl:lhle :lIllcllll:t IllOlllIIN! 011 the
pam'!. How('ver, J)l'u\'i:-;iutl is m:,de for COII­

neel iug illl addil iOlla I pij'kup \\ i 1'(' if llC{·(':"......'ll'y,

• .\ widc r:tl1f(C of fr('(IlIt'llcic:, can he mc:l:<­
\Il'C<1 with the :<illl!l(-' rllmlalll(-'Illal f!"(-'quell(·.'"
b:wd. :l1ll1 the dbl an:lIll!('m('lll i" :<ll('h that
small fl'<"(lllCIl('y il1('rC'ml'ut:< t:tn 1)(' me:l:<lII-c<.1
pr<'c·i"C'ly.
.. Till' hllll(,l"ny lype of lUIiNI ('irl'uit ;I\'oids
mQ:,11 of lh(' difli('lIltil':< in!wl't-'Ill in \':Iri:lble­
fl'C(III('IWY c1('lllel1t:-: ;tt Illlm-hil!h frCf}IIC'Iu:it'S.

• Eilher h:1tI(-'ri(-':; or 11II :1-(' I~l\\'el' snpply
c::tn be 11,.;("(1 wilh 111(-' ill:-lrmlll'llt.
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SPECIFICATIONS

SPAP!
eUStAl

Frequency Range: 'I'll" flll"blllt'lltal f""IUI''''','' rau!:.. i"
fWIll IIllJ tu :lUll tllt'\;'''·~·I''I"". Tid" flit'!;,' i" ('"v,-n'd ill II
~hlld" 1,"1lI.1 witl, "1'1.I',:.;irn:u(.>b- lUl;:ITl1htU;l." !I't'<IUt't""}
'.h"Hibull"". It), I"w",,,,i.- 1ll... 11<l<h! fN'1lllt'IU:il":l hcl"-''i"1O
III lIIt'J:,...yl'll'll :lUll ;j0l1O m"I:,,,,.,·,·II'>! ,_"', l~ lllt':lSun:t1
:;it...,· h"nlll'u;'-,j uf the intl'm".l u~'iIlnl"r;.n· ''''lllsi,I.·r:,I.l.,
~ll'<"'l:"r 'hull h"rn"m;.·" (If Ih(' IlllkullI"u ".I:l·rwral!'\l ill
Ill(' d"II"'Wr, till' ""II~ith'iIY of 1111' ill"lru""'Ul f"r [n'·
'1111"1<""'" 1~·I\", 11«· Tllm.:.. uf the """iIl"ItU' rUlUlulIIl'lIt"l,s
,·"",,i,l(-r:thl.\' k." Lh:llI tll"l ,,' fn'quI'l"';"" '''1,,,,1 III ur
"1M.",, lhl' v",dU:ollor [uull,unl'IlI"I.
Beat Indication: \\ tilL "t",ug "i"lI"I~" :>t"',l1~ 1",:1t u<~I"

will be 1I\.':orli ill th;, ""mil u., "'II11i.. ~I ...lt~,·r ill Ih.· I....1I1
I>:m\'l. F<ir ",·:,k,·r Ml.;u:ob "llair "f he"dvh"",·. ~h"IlI.ll...•
u""d. In :.dditi"" 1.. ,I'l· 'Hltlil!\.. 11..:11." \'i~uill iudi"ati""
i;l ..1'I"i'L<"J ],)' Ih.· ,h,n...l'liull uf 'h" 1"U1l4 "WI\·r. :-:ill''''
Ih,' loami "i,llh "llhe dNc,·tot dr"llit i" .'iU kil,....y.·I,·$.
the Ilar,,·1 lIlt"'ler w,l1 d,·lh·'·l en'l! "hell tI'l' fr'·'I'"'W'.'
""'''$llr..d ill unst"I,!t, nnd d'-'l':!j IIUI pru,hll'C a ti' ...ad~
audihl., b...,lt W,lt·.

Calibration: Th" lI",i" dbl i~ ,·"li1m'h,d ill ft\.",t1wn,')·.
,-" •." di,i8i"," ""rt\."lIllO,lltlillg II> "1L" Ul('IW'·rd.·.

Th.. '-etr,i"t Ihal ,~ lo:.'at('d tv Ih... ItlllIn~ UIlIt ,,, ",,,I. •.
ou('-hnil lurn ,.f 1110" ,li"II..,rr'·lIl!"Ut! tv UI'I ...""i'"a1(·I.,· I' t
c·hall~e ill "'C<I"t"lll'~' ",'cr Ille elllire IUllin!! r""~I·. The
'·e.... i,'r dial ,'"rnl's :.!tXl ""i{"rrn t.lh i~ivIl8,

Accuracy: Th., ""'.'r-"II "",·ura.·y "I 'u.'a."...·,''''1!l
i" ±t).lr;..
Temperature and Humidity Effects: (h·cr Illl' r:Il11:C
..I r,,"''' ,,,,,,dili'>lllf 1",~,,,,,ll~ "U""llul"ft'd, t"llIl"'rlllure
:11,,1 hu,"i,lil.l· ,I" nul ,,1f."'1 II", :..·.·ur"."}" "r llw i",.tn,·
""'III.
Vacuum Tubes: The f"llu-..illJ.: 1U1..-,~ "n' u,""d ""ll "r,'
SIlI.I'li..... I"·itlll"I' in~lnm\{'lIt:

J-l:'\5-GT v
I-ID,... -<':"I'
1-(1.);:-,

Power Supply: \ Illlr/-.,\",;,; uT.\uO II"ttt'ry is supplied
witll lh" i'~·ltllll"·"l. Fur "-I: ,,1 ...·t:ui,,11 th.... Tn'Po I:.!til-.\
I'"w"r ,",UI'I'ly ""I> 1>1.' lI,..;'d (1!C<' lmlle 1O~). hUl lIl\'lfl he
unl.,n,d Ill'lmrald)-,

Mounting: Tile 'l"Y"I: 7:.'0-.\ Uell'ruU.\u.... Fn"llI.'n"~-'

;\11'1{'r ilf m"ulItl'll ill n sllidd<·d ,·"tt.,·inl; ":l$I~ (If duml,le
ain>l:lll.·-lul(l("l(.... "'"ultnl"lioll, {'.""plt'll' "lll'r"liu~ in.

.'i-...."
I~~~; 'I.'

r---....: 'Jc~
:"

Vjcw of the hlllt ....rn~·-In"-· lu, ,1 ,·in·"it 11Ow,1
ill the Tn'l. ,:!O- \ lI'·I"~,,.I.' '''' [" I'W'''·} :lll'll'~.

.trll.'li''''lf ar... :,tl"..II,',1 1'1 Ihi' NlI'{'r, n",1 :l (''''''1.1''11'
wirilllt 01'"1(1'':''''' "ilh <'in"l,il ''OIl'T:lnl~, i,.. "tl,,<'III'U I(>

l".. lll~id{' .. f til(' ,·"llirU'l.

Accessories Su pplied: ()u,' I:'\~ I_II l"r,'~t,,1 ,,.. Slll'l,liNI
lid n dll:trl' in aohliti,'" I" 111(' "'"' i" 11",llISItUUWll'.

Accessories Reeommel'lded: 11,'",II,I".lIrd ,... I>id, '·:lIl
Ill' J,I"I:I:,'II in nn lhl' fr''''l ,,,,,,,,1. "".I "hio-h ,';H, h..•
.t" .......1 ill till' I·",·\'r "I ,I,,· ill,..ttltlUl'''I.

Dimensions: llh'h:hl l-l 'I; l"i,lthj 1:.!'1 x (llI-l,th'
IUt~ i,,,.ll'-'" u,"\'t·"l1, iu,·h"liu:; '"'''-''r '1lI11 h"lIIllo', 1',,,"·1.
IUH l< 1I~.1 juri..·,...

Net Weight: :.!'% pl.)""d~. will, h",u ..'r).

$340.00
TUW

720-A I Heterodyne Frequency Meter ... , ..•• -"
I'ATl-::'\T :,\O'l'ICt;. see :'\ole 10. P~l! >'L

Cliffe II'Qr" ~ IC'c'~i'~',-- _
~·.\XC1·
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TYPE 1181-A FREQUENCY DEVIATION MONITOR

FOR A-M TRANSMITTERS
USES: The TYPE 1181-.\ Fl'CqllCIWY Dc\"ia­
t ion .\ Iun it.o!' indicn tes d iJ'(w! t.\" Ihe magll ilude
and dirc(.'T.iotl of the fl't'qUI'll('Y dl'\'iatioll of
:1 bl'oadc:ll't trnll:<mit.tcl' fl'Olll i1.1' a;:;signed
Ch:\llJ1t'1 frcqUl'lll'y. A monitor of this gencml
1.,\'po is required foJ' e:1ch station b~' tb(>
Federal CommunicatiQns ('ommis:::ioll. ~llId

:\PPl'oval Kumber 1·1(;7 h:l"; bccn i";:;l\cd by
the Commbs:;ion for the THE 1181-A.

DESCRIPTION: The clement.s of the monitor
arc ~ho\\"11 in the :\ccompan,dng SChClll:l(,iC
blo('k diagr:ull. Yah.age:> from :1 temperature­
COlILro!ll:ll picz(}-clecll'ic os('ilJatf)l" (frequency
! ± 1000 (',\'clcs) find t.he tmnsmittcl' to be
munit.orcd (frelluency f ±.1J) :Ire :lmplificd
:uIII fed to a rnixl'r from whit.'h !.}wi" difT('l'l'll('C
fl'C(IIH'llc'y (1000 ± j,fJ is olltairlcd, This audio
frl'qll('nc~' is amplified, its peaks :\rc elipP{ld to
pl'odutc an c:'i~entially :'il[WlI'C waveform, and
thc square W[lVC,; are applied tv an audio­
frequenc)' meter. The indicating; element of
t.he fl'eqllerwy met,er is calibrat.ed to read zero
when Ihe audio beat. is cX:ltlly 1000 cycles pel'
sccond, Dcdations from 1000 cycle,; (j,f) :HC

indicated dircctly llS the frequency dflvi:lt.ion
of the trnn,.:mitter in cycles pCI' ';(,("Clnd.

The monitor is il-C opera !fllI lIud is mounted
011 ;t single relay-rack P:1110\. Coupling to the
transmiLler is obtained fmlll a short length of
\\'ire nttathcd to the input. tcrmimtls to atl,
a::; an alltcnna,

FEATURES: ~ i\'Iodlllatioll of the tr:tll,.:mittel'
docs !lot arrec! the frefjllf'lH'y dl'vilUion indi­
catioll, C'on,"cqllently it is lIot I1C<:(;';:':11'." t.o
cOII]lI{' the monitor to the nyst:tl huffer .st~lgc

of the tl':\nsmittcl', and the monitor input is
ohtaillcd from t.he modulaLCd tl'1ln,.:mit tel'
out.put"
~ Only a '"Ny small amount of 1'-1" pOWN i,.:
required to opcl'1lte tht' monitor, :lIHI :1 ,.:imp!e
pickup ant,cntla - u,,;uHlly only a fl'\\' irwhes
of wire - iii all Lh<1L is needed"
~ The frequClH'y d('viation in(li('ation i,.: inut:'­
pendent. 01' carrier amplitude within \\"idc
limits"
~ Positive indkat,ioll of failure of either tr;\n::­
mittel" carrier 01' Lhe monitor cryslal o"cillator
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i:' prudded, .\ signal-lcvel pilnt :11111 till' lamp
ill Ill<' indic:Hinj! m('t(,l" huth :11'(' ('xlillJ!;ui:'hed
if the earrier inpul 1,,\"(....1 drop:, 100 low for
propt'r opCr:ltiOIl or Ih(' lIlollilur, A pU:"h­
bullon te-t indi{'alf>:< wlll'tIH'r or not. t.he
monitur cl;::<t,:tl ,·ull:lgc i:! :l<IN.IU:1U', Other
pilut lamp'" indif·:lf.c hC:lLCr-lh('nu05tat :Ind
Iluw!'r l·in'lIit opl·r:ltion.

.. H"nlOt(-' monitoring i:< !)(l:'..;ihlr hy ('Ollllcct·
illl!; all ('xlI'rnal llU'tN tu :L :'O(·kl'l pl1l\"idf'd :It
til(-' n'al· of tht, in"lrullwllt.
.. In:::I:lllaliull of III(' Tnt: II 1-.\ FmlUCIlCY
Dcvi:llioll :\Iunilor i", f'xtrt....llwly :'imillc, :md
Iht· d!':'iJ!;n i", "'lIt·1t lhal a minimum IIf :Itt.(-'Il­
lion i:' n'tlllirt'<1 from Ih(-' :'latioll Ollf'r.lting
:-lalT.

SPECIFICATIONS

Coupling to Transmitters: A r",,· i"dl('!l rtr w;t(-' ~·T\·i"g
:l~ "ll :..,t('""" i~ IlslIally ~\lfl;,.iclll. ., mi"illlllm of ;j()

mi11h·,,1t~ pit-kul' i~ n.'tluirl'tl illtu a 1t".:h-it"IWd:lI"'':· I:rid
dre·"it.

Accessories Supplied; Qu"rl~ 1,I"t". lil'l' ''''''''~'''lQr

'·,m!. lllHlpllll: r"r ron",·,.,i,,!; "" ,.~tl·l·ll,,1 n,,·t{>r.
Power Supply: Ill:, 10 l:.!.i (or :.!lO to 2;,11 vnlt~), ;;0 lO
lill '·,I,,·I,,~.

Power Input::!.'i w"tts r"r 111'''1''. drl·llit~. 100 ",''us for
",unilur "i'cllit~.

Mounting: '1"1,,, i"~I'"""",,, i~ ,,.1,,,",,,,,1.. "",,,,,1 ...1.

Panel Finish: ~Iaml"rd (:'·"",.,.1 H:uli.. bbrl.. (',.,.rklc.
('(·rl"in ~t;lI11brd J:r:l)." .. hirlo e,m 1>,,\...."..·"'......1 in fluan­
lit), ..,.11 I", liUI,pHf-'tl :1.1 :I. I.Mre incrc:1:l<-' "f lSI 1.00,

Dimensions: 1""1<"1 Icnll:lh) 19" (hcilthl) 1,')1, in,.hct.
Ikp'h I....hind I)(IIK'I. 13 i"d_.

Net Weight: ,')1 IlOUlids.

I .>\"1-(;
1--f,IH.(;
I---(M .;\ \ It lU.i
1-:.lQ."'tl

!-{j\'fi

Frequency Deviation Range: ::l:aO l·)cl~,~. r..~,b"l ... 10
",," ,·~·,·1".

Carrier Frequency Range;;.oo 10 ~.'fMI(l kc.
Accuracy: Whcll r\·,·... i,·,·,l. "ill>iu ± 1Il1'"n~ Ill'r ",im"ll.
.\u :"1l1l~1l"""1 i~ l'f"I·idl-',1 III hrilll: lhe rc,,,Ii,,g i"IO
"llr,'('u,,·,,' wilh m.,llil'lrilll: ~'''Iion 1'''·''~lIrNIII·'llf'.

Stability: 1'lI(ler ll'on""l "Iwr:ltilll: ,·"",Iiti"n~. the frc­
'1"''''''.1' ~t"hilit.l· i~ 1....·l(l·r t),,,,, ,,,,I-' l!art in a ,,,illi,,,,.
\l1iu~ll""llt~ :ore l,r<o\"i'lt'l1 l<J (·urn· .. t lhl: indi'>'Ili-'l1 f!1'="
'1Iwnr~- ill I,.r",~ of ~I,,,,,lar,j-rr(~pl""")" 'r:t"~",iMi.>,,,!

,,1,elU'\"\'f Ill"·I:~~:.r)".

Vacuum Tubes: TIll' rul1l1wi,,~ IUloH :1" requiTC'fl ""I!
~"I'IJ1i<'f1 witl, lhl-' ill~lnlll\/-'u,

:l--('~..:.Ji

:! f..U"
t~Jl{j

:!'---6.~F

1181-A I Frequency Deviation Monitor. , . . . .. ·1
"ATE"'T XOTlC'E. f;.,.. =,"01 ... 1, ". 12. :''0. :''6, Il'llt~ vi.

,\1.\ 1..\ \"

/'ri"

$705.00

VOLTAGE FROM
TRANSMITTER

Ilf:t. .6f

FREQUENCY
R-F f±.o.f @AMPLIFIER

METER

MIXER = '000_....,
•

R -F A - F A - F

AMPLIFIER f± 1000...... AMPLIFIER AMPLIFIER

Ilf.1IOO0"" II
STANDARD- PEAt(- SQUARE WAVES

FREQUENCY CLIPPING

OSCILLATOR AMPLIF IER IOOO...... .::t: .o.f
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TYPE 1170-A F-M MONITOR

USES: This monitor p;ivcs a ('olltinuous indi­
cntioll of ccnll'r-fl"'qllcIU'y lLnd pcrCI'utagc
modulation (fn·qUl·Ilt·y d(·yil1Lion) of f-Ill
tr:U\."lllittC'I'~. It ;\1,.0 furnishC'5 :\ high-fidelit.y
outplIL for mf'a'''ll rillV; di.... torl ion :llld noi:-:e, ~lnd
a liOO-ohm output. for audin monitoring. The
monit.or is d('Si~'11('d t.o opcmlC :~t. fn'qlleneies
bet ween 30 and 220 nwg(U'y('If',-:, covering both
the f-Ill broMlc'alit ing bands I\nd Ihe frequen­
('ies uSed for audio t.l'nn~mittcl's ill t.clc\'i...;ion
hI'O:IUCtl.-;ting.

DESCRIPTION: The :l('('ompflnyil\~ bloek i1i;l.­
gram ~hows the fum'tiollal orwratioll of the
monitor. .\ h:lnnollil' of lL I'l:tlulal'd-frcqucncy
o.'wilh\l.or beal,.. with tht' lnUl~mil iN rrcqll('ncy
to pt'fxlu(,C:l nomin:l.1 intt'rll\cdi,\t(, frequency
of 150 h pili,. or rnillu,. the tr:m"llli!lr'r fre­
qnCIH'y dt'\·iatiuns. Thi,. ,.il!nal i:; tlll'll p:1,.~)d

Owouv:h :Lmplifit,I'S and limitl'r" whi('h change
the \\":~\'('fol'm W sH'ep, s(lu••rc:-wppcu pulses

of t·on.... lalll, lttllpliludp, whidl l~I't" :~pplied to:\
('ollnll'I·-\."I)(' di.~t·l·imillat(ll·. 'I'lli' <1-1' outpul,
uf till' di.~('l'imill:~tOI· is u"t'd to OPl'l'lLtc' the'
cCllll'r-frl'l!ut'lIt·y iudinl.tul'. Tltt' a-I' tHlt]Jul,
!'.uilably :Lmplilit'd ;lIlt! lilll'I't"l, (l]lt'mtl'S thtl
modulation indi(,.t!01':'> and i:- avail.thll' al two
output ('il'('uit.,,: a IOO,OOO-ohm <:in'lIit fur di,,­
!ortiun and nni,.;p ml'.I....UI'(·!ll(·lIt,;; :~lId a GOO­
ohm ('in'uit for tHLdio monitoring,

FEATURES: .. Tht' 1l.';1' of a luw inii'nn<'l!i:ltc
fn,'(!uI'llty :md a ('UUllter-tYl)(' di:-'('rirnillator
rC::,U]L.; in :~ high dl'j!l'('c IIf stahility, !>O tllal a
conlilHl(lu,,; indi('ation of ('('lItl:r fl'I'qW'IIl'~' is
:whk'\'I'd witholl\' rdl'I't'lIt'C ttl:\ :«:<'ond tl'ysl:l1
fol' ,.p!ling :0;('1'0,

.. J1il!ld~" "table CI'Y"l;l1 o.,;('illa\.nl·, ....;t~IllC cir­
l'llit n." j;-:: u."I'\1 in (;1{ a-m munitol';':.
~ B<.'(':lu:<t.: the ('oulIll'r-typ<' di:-.I·I·iminatnr is
inhC'I'Clilly lilH-ar, :u'('Ur:lll' ('I'III<'r-frl'CI'll'llcy
indie:\tion,. al'C' O!>l:liw'(\ I·\'(·n in Ix·dut.!" of
III"\\·Y mOdlll:lliulI,
.. Di"("l'imillator is lim';u' to lwtll'l' thall O,It;i,
pel'lnitting tll'l'lll'ale t.!i:<lIH·tillll mt·:J-"III·t·lll('nts.
~ (':Ill b(' 0IX'I:ll('d at 25 k(' = IOO{; 11Iodula­
,iUII, fflr U'Ic'\'isil)l\ fl,udiu 1'I1'1111\(,1,.;.
~ Di:..:.i ()l'\ iOlI~allll~lll)i";I'~lI\l'a"\1 t'il'~ OIl t pIlL in­
clul!(',. ::tantlanl 75 lHicl'USl'I'ond dl'o(,ll\pha:,is
cin:uit.
.. H(';:itlUlll llui;:{· !t'wl is down at 1I':lo';! 75 db
l'eftl'I'Cd LO ± 75 ke d('\'ial ion, anti G5 db for
±25 kc (lc!c\·i,.ion) t1t','i:ll iOll,
.. ),[exlul:\Lion mN{'r r('ltd:< 1)V..;jtivC' 01' lI<'f;l.l­
U\'(' 1K':lks 01' p(l:lk~tu-p<'ak, ;l." ,.ell'('ted by a
S\\'iL('h,
.. O\'crmodubt.ion hmp (\:\."lIe:; whell moUlt­
htioll cxc('('ds \c·wl :lS ."vt. bv II dial.
.. RooF ~wnsili\'il\' i,.; 1.0 \"Oli 01' bl'l1l"',
~ Adjustablo iliput IlLlI'lIWlIOI', wilh input
lovel mel ('I'.

.. Pilot lamp indit'alCs wllC'lI input 1('\'('\ is
n.dl'qUllt(·,
.. Terminal... :l.rc pl'ovided fol' ('\I!lIlt'I·t ing ex­
ternal tn('lel's llllli o\·t'I'llloduhl ion indicator::::,
.. Hcgul:ttcd po\\,('1' :'Ilpply,
.. ('hfl.-;.<;is :Ll'I'all~('d for nmximulll h('at dis....i­
p:\! inn :tnd C:l~y s{,l'\"idll~,

...\ 7.('I'{) ('OI'I'('I'! ion is prodded to cOlll]JC'nsale
for lung-t.ime drift,

SPECIFICATIONS
Transmitter Frequency Range: 30 10 J(>;! 1\1 .. widl
1')""; IliU.. !'1 R..F Tuuinll L'Illt: If~1 lu 2~>() ~J~ ,,'ith
'1"'1'>; 11:"0-1'2 H.... TUllinl: rllil,
R·F Input Impedance: lIil:h imIK',I:ltII:<', with T\'l'c
7;-~ ('''lIlci:l\ ('(>1111"'<'\01'. A e:llllwilfllll't' lIltrlllUUur is
1,",\·id..'(1 fur adju>ltinll: ll,,~ inp\ll h"'d, Th(llllulIit"r C':lll

I.., 111.'<....1 "itl. ,;t,m,[,ml It ~I A tnm,llliutr 1I".",itnri,,!.:
/nIlI'lll,
Input Sensitivity: I \,0[1 rof, or Il('lu'r.

Input Lever Indicators: A meter for iudi<"l1inl: r·r
illllUl [I'\'d i. "",\'i<l..-<1 "I Iii" r('a!' lor the eh,,>!tli~, Sh(",,[
Ili!ul It""p lind ""'Ul"r-frt'<I'''''"',\'oltleh'r "ilul !cl"w wll..·"
inpuII..',,,l i~ ,,,1"'<111:'1", ,,,,,I ,,1',' 1'1IIill-=Il;.h.,,1 wl."/I 1,,\',,1
lIrOI" 1~I"w lh.. u~:lhl" millllllUllI,

Intermediilte Frequency: I'-oillu',

Discriminator: I'nlSl"-"'''lIlu:r l)'Iil', Iill,'a!' ill beUer
Ih"l1 0,1', .. U\"'r ,. r:'''l:e ... f ± lUll kr (la:I' (, m..dubti",,),
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Impedance: 600 oloms. llub..1:tnred,
Output: 7."ro J])m al i5 I.e dc\'iation. lOO7cl modul:,.

lion.
Response: :'0 IV 15.000 e,I'd{':1 vel' sorond ±Y.i" db.

Crystal Oscillator: GCIlcr,,1 [btli... hiJ:l.h-st:thilit.), I'irtuit,
Cryst"l is letlllwmLure·eolll mlll'l! at (titl ±-O,15)" C. 'I'C"I_
lX'raturc eodtidellt of el')'l<\al ill "! l/arts Iwr mi11iOll or
l(>~s IJcr de!>..·... C. C'ryst:ll o.~dll"lvr OllllJUt 1('\'(,1 "lUI be
l'e:ld ou paurl met!'r hy I"N'~i"J: " Ilu~h-J,llllo" ~ ...it,·h. ,\
jaek is moUnted;ll II", r....u of the· "hassi" f"r ('UIl"rttiul;
a mi11i:unmctcr \() {'],.-·... k r1")o'"I:l1 ''-'It'illat',r pble I·urn·"t.
Remote Indicators: (,in'llit~ ",,,I h>,'oni""llI :U',' pr,,­
"kl('d for ("1Jnnrttiul: Ihl' f"l1')win!; judi""t"r" "~h'r­
IInl1,'-:

I>rictl

$1625.00

2-tK'~

1-:"1':'
2-01)3/\'111:-,0
1-(jJfl
I-H~l[

l-{j:--li:i
I-G.-\S'_(;
I-oca/n! l(),j
:!-:l-I

Mtl-:Atl

C,mtllr-frNIU{'lle.\· indi"ator
l'erceuta/>:('-lllvd"lati,,,, "'der
OYl'r-n,utlubLiIIl\ lan,p
(ilJIl.....lull unIJal"nr'ed allr:>l ","nil"r

Vacuum Tubes: "l"h... followi,,/>: tul~iI Hrt'! 1l~t'(1 aud are
sllPI,licd wil" Ll,c mOllil"r:

l----(i.-\ Kt;
2-(;.\(;7
I-G,\ 117
2-(;:--:<:i_(:'1'
I-vUE!;
1-liA(;.:i
2-:!O.::.o
l-G:--.ri
G-f>,\1.5
4-(j:''l.i-GT

Accessories Supplied: .\11 tubes, ('O[,~i:l1 C'Ollllcctor for
r-f illl/Ilt. I,nw!'r line l:(}!"'cl'Iiu" ('"rd. IH)wer supply IJlul:.
Power Supply: 1O.'i to 12.') "nits, ,;0 lu 60 (·ydcs. Po"",,r­
tmn~f'''lIl"r_IJ'';ltlflr.I· ('''IUlC',·ti',ns e"ll I..., "''''''I;cd I(l

perudt ull"mli"" on :!III tu "!bO "ulls, Hal"lll"""er inl,ut
aoo ,,",lIU.

Mounting: 19-iul"h rday_r:lI"k ]lall",l "·;tll dust CO\·CI".

Panel Fi n ish: :)I:lul1:1r,1 (;{'uorul Hatliv bbek cr:l.l:kle
1:-."'III(·r. <:<'r\:l.i" sl'lIld"nl I:r:l)"S :lUd OIIo('r fillillhu th:lt
o::ou 1>1' pro"('sscd in 'luantity nUl 1>1) fllr"ish('d "I an P.XI .....
('1>:,rJ:c uf $2U.00.
Dimensions: Pa'I{'], In x :!614 inclll's, depth lJI·himl
1""'':'1. l:J!{ il1l'hes, ,,"cr-lll!.
Net Weight: ~ puulld~_

1170.A 1 F_M MonItor, _, , ,.,., ,. \
P,\TE:<.:T "OTICE, Sec ;":UlC' I, p"le vi.

Center Frequency:
Ind ication: :'II"ll"r i~ ~:llihr:ll('d ill lOO'('yd(' diyisioll~

frtJI11 -::1000 10 +:lQOO f"~'des V('r se,·ond. No ?ocru li<:t i~

I1C<'(''<'_:'f)' for c:u;h n:adilll: :Jnd nu ~rollli ('ryslal i~ 111"0­

\'idc<l.
Accuracy: Crystal fl'l.>(IUNWY, whell monitor ill r('­

rl'in'll. i$ wilhin:i:.l0 lI"ru I,er ruilliu" or ~rK!l'ified eh:""'loi
fl'(.~lllt'n~~·. ('(''''el"-fr<''I'I{'II'·.'· rC:ldiu/.: is udjust"hlc O\'('r
:i:.:tOOO-",.,·d(· r:l'\J:{' IU bri"l> monitor imu :l/tI\.'f'm"llI with
tre(lu<'n(',,-~m('''sllring!j('l"\·irt'!. ('('Iller-freelllcnc>, imliC:LlivlI
tlo..,,, ill al'curate tf) :i:.201l "ycles.

Stability: :i:.lUU IJ:lrlS l>I'r million, or better, m'I"··,,II.
fvr 10"1: Ill'riotl-i.
Percentilge Modulation:

Indication: (\[('I('r i-i CllJihr:ltcd frum 0 10 1:1:1';(,
AdtliLiv,lltl til> sralc is pro.. itll'd. :--wit,'11 s(>IN'U IIl>!!iti\"c
ur Il('l;:tti,,(' pcaks, ur full-\\":,\"c (1~"k-t"-IIl,,,k) i"die:l1 io".
l(X)', modu1:.li,)" e-6lTl'sJl'>I"ls 10 i5 ke dl"\'i"Iioli for
f.m hand~_ Inl{'rn:ll ndjllslmC'UI ot IIlN ...r ,·in·"il eh"IIJ,:('lI
r"lihr;,liull to r{'ad lUll'; 'It 2[, kr (I{'"iativll. for \,.Ie-­
I'hioll audin lllunitvl'i,,". :'I1I'l~r h:llli~til:lI ru(:l!~ FCC
n'tluirNlll'llu.

Accuracy: ±.'i% m<Jdul:llioll.
Overmodulation Indicator: L'Ull) flashes whell

IIT"d"I"rmincd rn"d,,1:lli"11 I,·\'{'I, as o;ct on " tli,,!. is
c:'<('('(,<I<'I1. HUll!:" "f ,Iial is n 10 I~'U"'~ mwul:,tion.
Output Circuits:

1. Distortion and Noise Measurements: 1\'rmi":lls
ar{' 1l",I'id..d f"r "u""C(Hi,,~ II 'fl'j'!: 1932 Ili'Ivrlivll :llld
Koi~(' ::'II"h'r. :l11l.! a gai" roll1m! is l)ro,·IIt..·<I.

Residual Distortion: I.""" Ihull 0,2% ut lHH-kc "",,,i"l:(
(I:!:t';~ "'u(lI,I<lIi"11).

Response: 50 to :$O.uuO e~'c1(:11 IJl'r se''11,\1! ±- 1t db.
Sta'llbrl! ,i) 'uitro"'""'ond Ih'-emllh:lllis ci"'uit is illdutlNI.

Maximum Output: \.:, ,"olts illt<} 100.000 ,,"m~.

Residual Noise Level: - i.:; dlJ vr beLl(:r rl"f"'l'r"d tu
if) 1.1' d('"i"Ii'\I\: -Ii.;) db ur lleu"r f"r :!,; ke dc,·ialiUII.

Sensitivity: Full vulV,,1 ,."" hp. "ht:oill<·d duwn If> ~(,~

of ,5 I.e d"I'jalillll, ::;ensiti,·il.'· "ari<,s wilh lllo..lul:ltion
(1'(:'lIWIl/'Y in :l\"'vrd'\I1tll with st'lIluard dc:-elllllh"sis
,'har'll"lCrislk

2. Audio Monitoring Output:

TY1>f1
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FREQUENCY

TYPE 1175-8 FREQUENCY MONITOR

USES: The TYl'~: 1175-B !"n'fjIJellcy :\Ionilor
ii> desip;l1cd to monLIOr the c:lI'l'icl' frequency
of :\mplitudc~motllllat.ed radio tl'[lnsmittcl's in
t.he high.frcqtWllc)' runge, P:U'tiC\llarly those
opcr:tted by polirc, firc, and ot.hCI" municipal
dep:ll'lmcnts. It is a high-scnsilidty monit.or
ami hellce can be llsed to monitor low-fl'o­
quell{')' mobile tmllsmiLkrs from II disl..'lllce
:lS well :\s for monitoring t.he main Lr:msmittel'.

Cscd either singly or in group", it provides
an CXCCllCll! menns of mOllitol"in~ the frequen­
cies uiicd by airlines and llirporl~.

Television Ir:lIlsmitt('I'S opcmt.ing al. fre­
quencies lip to 220 mcgacydcs tlln ll~C the
Tn,:: 1175-13'1' Frequc/l("Y l\fonilor for
continuollsly monitoring the ,"ideo catTier
freqll('ncy.

A volt:lgc of the :Hldio beat frcqtleney
between tmnsmitlCl' :llId mOllitor crystals is
:'I\'aibble nt an OUt.Pllt. jack, \\"here a COn·
tiuuDus indicaliOll of frequency devialioll is
desired, the 'j'YI'Io: \1 j(;·A Frcqllcllcy i\Tet.cr
should be usc'd.

DESCRIPTION: The monitor cotl!iists of :~

temper:lture·controllcd piezo·electric osdl­
bto!' with mounting facilit.ies for " CITSlt~l:;j
2 buO'el' :lIn]lIHicr~, one' fOl' the cl'ysl:d fre­
quency and OJJ() fOr t.he trnnsmittcr frcqllcnc:,-';
:t mixcrj and :\n illldio·frcqucncy amplifier.
In the THE 1175·]3'1' Frequency )'Ionil.or
the tryslal burrel' :unpliliel' is tuned lind so
the monitor bccomes c!jsentially a singlc­
clmnnel instrument. altllOllgh f{)llr er,vstals e:1n
he mounted in till' O\·{'ll.
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The cr\'~tfll os(,il1:ltor circuit i15 on{' dt'vcl­
opc..'(1 in' lhe (;{'Il<'ral Hl.ldio laboratories
~1){'('ifil'tl1ly (01" U.!5C in monitol"in~wh('rl' :l high
d('~n.'(· o( stallililY :tnd reli:'lbility i,.., rt'<iuin'(l.
I difTl'r'S (rom uld{'r typ<,:, in one importtUli
rt":-lX'tt: 110 tuned t!C'IIWlIls arc used in lhl'
('in:uil ('X("('pt the lT~-;:t..d itselr. ThC' l'ry,,.t:ll
opl·rah'l.' mm·h Il(':lrcr to its tl1.le l'l.'riNl n:~­
1I:U1t (rt-'(jul'nc)" limn is l)()AAible in ('011\"('1\­

tional circuitJo:, and the ~t:iliility a.c·hil·nod i:-.
c..-om':'lxlIldinp:ly highl'r,

The bC:lt--rn:>tIUl'!I('y output i,. :l\"ai1:lble al
a tclepholll' j:ll'k 011 the p:lllel. :lIIli til(' uutput
or 1he cryJo:l:11 o...dll:llOI· is :n-:til:thl(' :ll IXUld
ICl'millalli for talihrtlting 01' adjust ing other
cquipmC'lIt, slIl·h as rcc('i\'l~rs alld mohil('
tl~lII~mil tl'll'..\ lo\\-p:\;;,,;: filter i~ pro\"ided wil h
the '1'\ l'~: 1175-BT for U:'C beiwc..'C1l the mOllitur
:lml the Tnt: 117H-.\ FrNju('JI('y ~h.·tel'. Thi"
lih{'r i~ ul'C<! to ('limin:\Ie the pielure lim'·
rn'queue,Y eOOllxlll('lIt or 15,750 e.w·l~ :lnd il ..
h:\rmOllit~.

.\ p:tIld s\\ itt'h :\Ilo'\~ ,he IntJILiiol I.) be
hpt in :l 8ulIld-by ~ndiliul1, \\here the
\":Icllllll\-tube cirt'uits 3!"C not upcrnting bUl
tcmpcrnture control is mnint:lilltXl.

FREQUENCY

FEATURES:. Tl'le\'i.sioll t l':lll:-mi II cr-fre­
quellcy mtlllilorillA: on al1ehallll('ll" from I lo
la, inelll:-ino, is :5implc :lIId ('ul1\'cuicnt with
thi~ mt)llilUI·.

• TIll' hiA:h :<c1I..iti\'ity of th{' lJlollittJr Ill.:tkcs
it 1)O,......ihll, {c) II"!' it for IO\\-I)l)\\Cr :i('n'iccs
:lilt! rt'lllut(' lllUllitUI·illg.

• ('r.n"tal II:-l'iII.:tlor H\llplll i.. :I,·:lil:thl(· at
p:ull'l !t·rlllill:ll..: :11111 :11I HlltPllt I('\'el control
i" I)rll\idl'd.

• '1'\\0 hll!f('I' .. t:tJ!:l·:- :ll1' u:-('(1. 011<:' for the
l'ry:-t:ll tI~dll:llur :Ult! Ullt:' (til" Ill(' 11':11I_"miltC'r
inpllt.

• :-:'t:llId-hy op('ratiull i .. :l\·:til:thh, hy "imply
Ittt·tlillA::l ..,,-ill·1I UI1 III(' p:Ull'1.

• .\ 11'''\ ror tll-'\'i:!liull t1in't'llnll i", Ilrm·id('(l.
:tS \\l·1I :t" Il·..I,.; fur l·r.".. la! :tlld 1)(':11 ulltpul.

• 1J<'\'i:t I illll fl'('qllt:'lll'y 1ll:lj!:llil mil.. completely
ullldTedl"tl h.,' l\lnplillltl{' mndulatiQIl of the
t.mn:-miucr 1·:Jn;I'I·. i.. ~1\'CII tlirel'tl." when :l

'1'\ I'E 1I'it... \ FI"('(IUCllcy 2\lcter i" u::etl with
the munitor.

z 'nRRlli±m°
OOO4

• > 11- 0003

j I ~
262 I 0002'"
a:: % Ii I' irA ~
~ . I'.'!~' - I 0001 :t

~z 0~~Jl~'~'~~3~~~~~~E~'~~~~j'~II~~tIl~:~"f~0~"333° + ~, '!li-k-t ~

Lo
' ~-~8I§~~lEE'~±'BdJaol'~'11':'jtlffi'r'Ol"3 000' ~. I 0002 ~

~~ , ~
101 :5 1- .0003 e:
~ I• ,;J::±±:tJ;j::±±:t;J;j::±±:tP~J..L.k _~-=IJ:ttJ= .0004

o 10 20 ~ ~ ~ 00

OAYS

\"\lml I"t!'f'ords flf crystlll OII"iIl"t"" H"hilil)' (.WI' II IN''ri''d nf jI(>\'f'nll \\,...·h. Th" rr.... ul'll~ie1l illdll::lt~"(I ...n
II ... ,,1,,1 ;.r'\.' (ulld'''''<'l,IIlI&: hUrUlltlll"5 "1',, 11......1 (lor flIlOllilur;u!:.

SPECIFICATIONS

.\11 \'"r\lUln lUlu lOre '''II(.li,...!.

I r.."-l'
I 'Xii
I-GHE.G
1-01J:1 \'R15lI

ClIrrier Frequency Rl.iInge: lf~1O I... 10 162 Me for
'·TI"t; Ili;...U; tOOt! k.. 10 :!'.'O :\1 .. fur Typt: II:",)...BT.

Aecurllcy: \\ 1111 Tut: 376-:'-1 Qu:trn I"bu·. 0.001 'ic.
QUlIrt.z Plate: :\"u rry"lllb :Ul' i,...lutk\! ill ,he Ilri,....
~ priec lin bdow, t"l')'.Il1:ahl _he a:n>IIIW! 10 an ill1"l1:nd
.....~rn"ltiJ>t~ flf lhe ..h,uuwol fM(IUl':n")·. u,,1nat ol1'lN!1 OJ)(:t.

lllion u a,wcified.
Number of Monitoring Channels: A ,""Jlimnm of
four dill'elTnt duu,no:l. for Tn'.; 117:"...11; UI~ onl)' for
TTPIII: 117~-IIT.

Power Supply: ll),j 10 I:!S \'0111. 60 10 60 ~'ril:-•. Il)

dtalll(lllll: ...>n'.....lluIU. G'l lhe 1.....0"(·1' U:ml>rl)Ollt"r. lhe
m',nit"r ,,:on la: "I'"rnlt'd frolll" :?Il}. In :!.i(}.'·olt line.
Power Input: j:, ...·:tlt•• i..,·ludiuj:: It'IIIIll'r:lIUl'l' t'Qntro!.

Acce$$OrlU Supplied: Unf- ""'n1...cct ...r cunl. multi.
lJo,linl f'OllN'O'tur. "IMI TYrl, .; 1·:\1 <.:ahle Jal'k•
V~cuum Tubes:

1--6.\<:.
1-6,\G'
I Ol-:.r.
I ~:-:'..(;T
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FREQUENCY

P"nel Finish: "land..rd Cl"lM'nd l!rIrliG "tuk c:ratkk-.
Cc:rlaill fllllwlArd I:f"l\)~ .."hi<-h ...... II(' .",)f"I'I'$C·t! ill '111',"_
til)' MIn I.. 1IU,,,IIit.-d '111 it Ilri<'t' ""'«':IM' or 511.00.
Mounting: ~1"IKb"1 19-in..h ft"I"w,m..L. .",,,d. W"lnul
"nd f..",_ are .:lI\":lib.blf, IlK ",blllll1l: Ih., il1_~ln"ne"1

for ,,,hit' mnllll';' ':¥fo !,ri~ li~1 lorl.....
Dlmen,ions: 1',11 4. I" x:' i ..dl<'_; ,k-I,th 1.·"in,II""nc:I,
Ill) Ill..h....

Net Weight: ~! IK,,"..b.

__T.'e'"'-__---
1175-8 Frequency Monitor 1600 kc to 162 Me
117S-BT Frequency Monitor 1600 kc to 220 Me
376-M Quortz: Plote . _ .
ZFRI-410-Pl End frames for Type 1175-8 (or -BT) .........
IFRI-710-PS End frames for Type 1176-A mounted with

Type 1175-8 (or .BT) as a single unit
I'\TI::-''T "OTIC":':«< X"t ... I. ". I~, 20. pq.~ >;.

TII~\·

TI"U-

I. \11011

~;'I>t'IU"I"\

t·""
$325.00

340.00
70.00
16.50 pair

17.00 pair

TYPE 1176-A FREQUENCY METER

USES: The Tnl'; IliljM.\ FI'Oqlll'IWY :\fctcr
eLIl hl' wll..'(1 :IS a !;cllcnll·plll'po:<c in:,Il'lllncnt
I'or dClcl'Il1ining thc fl'rqlll'llcy of all 11llkll1J\\"1l
SOlln'I', Or cUlllinuoll:,l.\' munitoring the fl'c­
qIWIlI'Y of a l".\'~lcm.

FOI' the ck'('tJimi(':, l:thor:\lory it provide:;;
:~ ('u/I\OCnicllt mC:\lls of lIle>:l:-llrillg audio :U1d
:,upersonic fre<lucnl"ics up tu GO k(O, l'('g:mllC:Ni
uf \\:lvcfurm. For monitoring T:ulio tmlll"mit M

tCOl, it (':Ul be u.5('(1 ill conjunction with a
'n,,,t:l) monitor, ~lIth :.,.. the Tn'~: I J75--R.
to' indiC:lt l'OIlIiIlIlOll~l:r tile dc\·i:ttioll from
:l~.. ibr:tlro ch:llIllcl frt'<llU'llcy.

DESCRIPTION: 'I'll(' ('il'('uit ('01l"i.. tg of (J) :1Il
input :11U1)lilit'r 1'.,110\\('(1 II.\' (2) a :«"riC':' of
clippillg: ami limitill,l:t amplificn-, :lIld (3) a
rretlurll{'~'Mimlir:lling {'in'lIit. tOml)l~'(1 of a
C-'lp:u'ilOI', a diudr, :lnd :t d-e mi('tO:lInmrtrr.
Th(' f\llll,tion of Iht' (']jPlX'Ol :llId limilrnl i" to
COllv{'rl lllr inplIll"ignallo a :,qU:lI'C waveform

~o Ihal the illdil-atiun il" tlut Illrl'('led Iw
eh:\llgN ill :lI11plilLldc til' \\;tn;t'C)I'll\ or Llle
inJlllt :sil(l1al.

FEATURES: '" Dircd-11':HIi1lj.; ,,",(':111'''', :lTlll a
single 10:1I1~'1'-J'('I('("I(lr swildl, !)('rmit rapid
fl1'Cjllenloy lIleasurt'IllC'llt:o: to Ill' m:Hlpo

,.. .\ wellMn,.rtll:ltrd IlOWI'r SUPll]Y c,lilllill:lll''''
:t11 {'ffeel,.. of Iinc \'o!t:lgr l'h:Hl~('''o

,.. Indi\'il!tl:ll :o:<':lle (-:llibr:\lioll lllljll.. tIlWllt'"
3rt' pro\'idrd for ellch r:11I~l'.

...\11 ext{'nl:ll mCier l':.Ul 1)(' ('(IIIIIN'INI 10 Ihr
ill,..lnlmrlll thl1)t1~h :1 multipuilll ("Ullllf'(otur
on the rc:lr of the' unil.
.. T\\'o !'("b of 11I1)ut h'nnin:d.. :lrt' pn.wid['(1
011 thc !):wl'1 :lIld, un the n':.tr or lhc unit. :1
mllitipnilli ('onn{'('tor pnl\'itl~ :l mt>:H1,.. of
:ltUlthillK murt' PCl"ll1:IIlCllt COUlIlI('{:liull:O:. Plu~­

p:illg illl U tllC' WoE. p:lIlC'1 j:IC'k~ :lut oma Iicall~'
di~('onll('C°H Ihe 11;:110 trrmimd.:o
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FREQUENCY

SPECIFICATIONS
Vac .... um T .... bes:

l-Ml!'
I H:-'Q7
I (;."\f,
l-ijYv

Range: :!i:H}O.()lHI "~'dcs liN lSI."·",,rl iI' ~i.~ rall~C~. 1'1111­
~l"d(· vult,..,,, ar" :!UO. GUO, :!000. (il){)(), :!O,OOO, f,O,OOIl
l'.",·lc$.

Accuracy: ±l~'i~ of full ~,·"I<· + :!"Fl<·~l. {ur"ll r:OIlI:"$.

Whl''' "rt{'ratilll: "11 Illl' (ifl.fWIO-,".,·,·11' r:l!Il:f', with It·:\>! 110:1ll
U.:5 volt j"l>lll, th" '".... unIlT l.>cl.:oIllP~ :l:::a~~ ..r rull ~r"I,·.

Input Voltages: U.:!5-lt,(l ... ,It~.

Input Resistance: ,:iOU,lIun ohms, fur :oIl nlll~t·,;". 0,,(,
.~itl,· l/:ru",,,lrrl.

Input Waveform: '1'],,- rc"jli"l':s "rl' $"l,;1t'l1lli"ll~' i",le­
]ll.'nc!"ul "f WH\"..,f',r111, ~<J 1""Io:"~ 11,,· dis~YIII",,·tr:o· \.If Ih,'
1'0$;1 i"r rwd lIl'j,("t;vc Il\lrl ;'111$ vf Ih," Wan- is I""" t1':'ll ~·l.

Power Supply: II):,-I:!,; (HI' :!1Il \0 "!:,(li ,·"IIS, .iO-GO
I'Yl·le.<.

Power Input:.:;U ,,,'11$.

l-li:-:S7-GT
1 li.l:,
1-(::".),
I-(I.-\;j \"In,;

I-A,np('~it" :1··\
,\11 """llI1'" l(Il~·~ ,,,.C' ~UI'l'li,·(1.

Mo .... nting; i'1"mbr.1 11'·i,,0'l, ,·,·I"y-r:.,.k J"",,·I; \\":01""L
end [r'Hnd! ,,1"(' ;'YlliI:tIA" I" f")!l\"l'n Ln I"ble In",",li,,~,

(~<'" Ilri.·... li~t beluw),
Panel Finish: :::,:11,11,,((1 (:"""1',,1 H:uU" 1,1,...k l't:l!'kl".
(\'r'"i" ~I:""hnl ~ray~ II !1i"], •.:", I...· J,,·.,..(',s."!C,1 ill '111:"1­
lily elln h.-, ~lllll'lit!.1 "I "I'ri"" i",'''''''''' uf ~11.0l1.

Accessories Supplied: LillI: \'u"""<'1Or cunl !luI.! IllUlli­
I.... i"t ,·."n"'t'lul'.
Dimensions: I'an...l. Ii) x ,;1 , ill,'hc~. d,'plh l",f,i"d
1''''''.], 1\' I h",I",~,

Net Weight; I!I'~ p"'lIId~.

--,--:-::-,.:-'1'1111'
1176-A
ZFRI-310-Pl
IFRI-710-P5

Frequency Meter,
End Frames for Type 1176-A"
End Frames for Type 1176-A mounted with

Type 1175-8 (or -BT) as a single unit

C,,,/· 11"",.'/ J'r;,',

'\'1.\111} $265.00
EXI)FH,\Mt·.-\'l' 16.50 pgir

E"'IWlt.\.\!GAS 17.00 pair

The Tn·': 117,;-B Yl'L'(luC!ncy
:llmlitur '\II(l It,,~ '['1'1'1; 11'v.A
Fr<~l"e""'~' :lleter lire ~1"lwn

10,,1'(> "~.e",I)I,,d with eml f"'HllCll
f"r lISC"~ a ,Ic,'i:,tioll ml'"itur,
I·;i,h...r ill~I(1\nl('''t rl'm he pnr_
('"1,:,,,,,([ ,tIld \I~"r1 ~cp:"'lIti:!lr.
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FREQUENCY

TYPE 1141-A AUDIO-FREQUENCY METER

USES: The TYPE 11-11·.'\ .\udio-F'l'cqucnc:"
~"'etcr' is:t corw{'lliclll insll'\llllt'nl fur mC:I:-t!l'·
iug tho fI'Cqll('t1Cy of oSI'illalUI1$ Hlld 01 her
:llldio-fl'cqllCllC.... :<il.;:/I:'II I'OllI'CCS. In radio-frt'­
qlH'Il(',V moa~llt'(,ll1('l1b; it. t:1I1 he W'wd to
11l('llSIII'C 1!1t' fl'CljUCIiCY of the :lUdio \)(,:ll,
h('\,wccn tl1{' unknown fl'cqu('!lcy lIlul :l 10­
kilocycle :It:lndHrd-fl'equcncy h:1nnollic.
DESCRIPTION: This meter ll:'('S the Wil'll
hridgC' frN'IUelley-sclcc'livc (,it,tuit with :l lIull
III thod of idt'nti!ij,;ltion. The hrid.c:c ('in'uit
eontnins only t;lP:II'il:ll]('~ ami 1'(';o:-l:-I:llH'!'S.
The calibra t ed dial COll1l'Ols:1 Winged as."il'mhly

of Lwo pn'('lf.llOIl varbhlc I'('::i:;ltll~. whitt, lht,
011:111/.('1) in nlllJ!:(' ;He :L<'eompli"hcd by switch­
ing the fixed C:lp'U;il(ll·:;.

FEATURES:. \'I'r)' :lcclll'a{c audio-frequl'l1cy
nWa~\lI'('mt'llls ('an be mndc c:Hdly.
• .\ wide fl'cljlll'ncy 111l1ge from 20 10 20,000
cyd('s is cO\'l'rcd ill three dl'{':lde !·:lnv;,':::;.
• .\ lug:u-ilhlllic dial ~c:lIc is lllfld(' po;:;.<:ihll'
by lIsing \,:II'i:lulc r('sislor~ willi 1:tPC1't'C1
cfenwnts.
• \1:tJ(llctic pil'kllp is ll<,gliV;ihlc IX'I':UI~ the
cin'uiL Il~'l'l (Jill.\' r('si:;l:1I1CCs :lIld c:tP:1C'it:III1't~.

SPECIFICATIONS
Frequency Range::!() tl) 20,O(X) ,·p'lc. in Ih\'('c r''''j(c·J<.
:!O IQ 200 l·~·d~-;o. :!UO 10 2000 ")'1'1"., ur,d 2000 to 211.000
,·~·,·If'•.
Accuracy: ±O.5% 0\"('1' the <,,,tin;, frNl"t':"(1o' r'LuIl'" Tlo~

rndl ,"lillt i. Mh"rl' ..Jlollj(h llO llwl lill! (lill] ,','" lie set
to 0, I~~ IH'<Ni,IPd 11ll' Wlln.'r.-.rlll UI r"'ilion,,!'I)' 1!III'l:' ,"'u
II", .1111'1 h' VmtllKo: or d('Il'('lor 1k'IlI,i1i\'il~' i5 .lIm"klOll~·

hilfh lu .,ro\·ide rhe n('<'Cl!$."~· 0\',,1'-1,11 .cnl'ilh'il~'.

Dial: The Goi"..h di:ot. "hi"h II""" ,,1')"'-muliOIi dri\"ll,
turll. thru\lKh :lll lI"gll:l of about. 3:!OO Jti\'iug II !ll;:de

IC'Ililth "f ,,1 ••ul I, in"h"8 r,·,r ,·,wh 10 I" 1 frc"IIl!'IWY
rllllll.t·. TIo!' I,.wl ~"Illc h'"lllh i... rh"8 o\,cr·1 ft",'t.
Input Impedance: ;~ Itl 10 kil ..J,m$. tho: lIllllllll'r ",duo
Nlrrl'$llOlldillJ,( lu 1101' hillh..TfTfOqll"rll'i"....
Input Voltage: 110 ""It>l ,'"..... 'lI""ill111l1l.
Output Impedance: I to -I kill1],It1~. II ... ~"".Ill'r \':oluo
''6rr''~I .. ,,,di''l: 10 rhe hiclJ"r fl'l"luellt'iO'~.

Controls: "'"'<I'WIlt")" dj,ll, I'Illllte llCk...·lor ~"il"h. nlld
re>li.l!l" r".....lw.l"mCCl .....111 rot.
Accenories Required: _\ l1ull ilctcrlOr i~ n...... lcd 10
Ollt'nlle lhe n,Ner. J1,·"cllclcVh'lllt'~.rodl:O,ll rhe Wc~I"nl

ElI'f'lrie 10001-C. or all ru"ptili"r-rnCh'T ,·...""hin'tlion.
s"..h ,Ul till! "1''1'1'.: 1:!:JI.1l ,\ltl"lif'~'r ""II XliII I)NcI·lOr.
"':'" he ll.'lCd. I';\'clt "'ilh hc:o(\ ({·t('pl"'lIcl' rl" :tllw1iti('r
:wel mH·r Ilt:,·tilll' ",ill 1'1'0\'., ,,~'ful.

Moun ting: TI,t! in$t n""elll is ""'1ll11NI I'm "" "lumi'lIlltl
ll,mel in" .l!hil·ld..d ..."birw,.
Dimensions: (I.c"lllh) 12 x (wi,li h) :-~. '" (Iu,·ill.hl) !J
i"chl'~ ..weT-ail.
Net Weight: ISH P()1l111l:!.

Cf>/lc Word

1141-A I Audio-Frequency Meter __ 1
I' \,'f::-iT :"'O·rlC\,;. 8M SMO' .~. l'''llt ,'j,

COLOH -1- $215.00
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FREQUENCY

TYPE 815 PRECISION FORK

USES; The THE 81;') I'l'i'('i",iotl FOI"k j:..: 11(,­
SiPll'd fur such USCS;lS liming ill ~c()ph.rsj(·:tl

CXplOl':tlioll, ralillJ.\" l'1o('ks :Llld w;ltclll'!). :<.\'11­
chrullizillg: fac:-oimill' u'atlsmi::t,,;jol\, :md In\\"­
frcqucl1<'y "'Wl1d:ll't1iz:ltiOlI. It i:-: :l!$0 :111
CXl'C·lIl'IlL sVlln,a: fur ac('ul'alcly tillliug s(rubo­
scopic flashes.

DESCRIPTION: '1'111' furk i... IH:Hit" uf 101\"­
tcmpenlll1rc-("(wrJil'ic-111 ,.:lail1]f':'''' :<1 (·el. 11 i...
Illulltllt·d al till' 111'('[ Uti :1 lll(,l:ll palH'] which
i" :1 It :\(.!l('t! to I hi' m:ti II ha::t' II\' llll':tll:' of
1'11]1]1(']' ",hcwk ah...urllt'l)o' to l"c·dun· ('IH'I"!4"Y

di:-;",ipation thl'Oup;h tilE' t1l<llllllil1j.{. Till' fork
j,.: d,.i\'Ptl II)' :111 elet'II'olllagJIP[ mUlllllpd
bCl\\(,{'ll Illl' lill(·s.

~l'p:lral(' lllinopholll' button,; :11'(' 1I,.:(·d for
tll(' dl"idl1l,!; :tllll Uillpill cil·\·uit:<. ()m' lllit·l'o~

phOlll' bullnll bs Il101\Il\Nl 011 (':u·h linl' nC:1I'
tIll' 11t,(,1 of lilt' fork. wlll'n' lilt, :LlllplitudC' of
\"ihl";ltil)tl i:< lUI\". 'lbis minirnizt's IhC' fbmpillg
tH'1 iOll which Ihe prest·llt·t· (If lh(' mil'l"u­
phuIlI':< exerts on IIIC' fork ...\ I till' ('lId of
c:H·h I iiII'. :l(ljtt~lill~ ~('l"I'WS :lrC prodtkd flit'

cqualir.ing the lo:ltlillj.,l: 011 til(' lillC''';. :lll
illljJlJrl:tlll f:1C'IOI' ill l"('j!lIC'illp: 1111' (1('('1"('11\('111.

FEATURES; ...\CClll':H:\" a lilt Sla bili; \. 11l'C' ('OIH·
billed wilh ~imp1icil",: uf cOllsl.l'1l(·litm ;Ind
operatioll .
... Sm:dl sir.c ami lo\\' PO\\'('1' n'qllin'I\It't1IS
makt Ihe furk easily porlahk'.

SPECIFICATIONS

Frequency: Thr.·(, 1tl..,1(·1~. "I"'r"till" at iill. i'O. and
100 "y,.[c~. 1....'lIc,·linly. "t·.... li~li·d.

Calibration: Th... f,.r" will I", C':I:'I"II.\· "11 rr"'ltn·t!'·Y :,t
~>tt1t'I"""I",r'Hlll",·I"·I"'~n ju "wlI'oU de-I':r"e" F"hrenheit.
'i'h,' m"a~ur{'d \""hn". wilh 'I dril"iul': \·"hall(· 0)(·1 \·..Its.
HI a ~lal"fl lelrllK-r"llln' h,'I\\'I'i'!l 711 "lui t-O lkl':n'e~

Faltn.'lIlwil is. ~\""n (Ul lit,· calihr"tiVtl t;"nificflle
to ±luJOlr~.

Stability: Tho"! """r.,,11 ~1,,1>iliIY ,,( 1111' f.. rk i.• ,",hout
J ]larl. ill IO.UOO 1It"It'r tl'".ll\al up"n,'i,,1': "nt"lili,)t1~.

Temperature Coefficient: !SNw\'rll flO :utd ~I ,1e'j(I"""'';
F:llln'"h,·it IIOC' l('ltll"'r"lure ,·,,,'Hi"il'''l "r frl"I''':'lt",\, i~

al ....u( (L(KlI'i" Ilt.'r \1<·1'(1·..,e V"hr,·"I, ... it "tul is neJ.:"lh·e.
Tho ''''lllal Illea"un'd ,·"lllC ill I'(in'll ull till: ,·"Iihralioll
ecrlil;'-"l".

Voltage Coefficient: Tho \'ol1"lO;(' r' ...·lri"; ... ll1 "I fn.....
\Ill"'''''~' i" "hnut (LOII.;'t(, l",r I'nll ""d ill Itivclt fur ",wh
rnrk un the ""lihra,inn <:ertilic"rc.

Waveform: II"ru"/tli,'" :'1'Il ,,1)(.1'11 :10% uf lin' OtilllUt
\·v}(alO;," "t "Illnad".

Output: Tit ... i1l1l'rn,,1 nlllpllt ;rttlwl!:U"..t· ill al ....111 50
vhut~. "lui Che 1I",.~;mll"l '>HlPlll I....w'·r "IM'1I1 :!f. t"itti.
Wall" when n G-\'ult r..:'llc"r~· i~ ll!l<!d in Ihe flutl'llt ,·ir(·ui1.
'I'h,.. '1"'1'.: SIS-PI 'I'r"I,,,fnru\('r h:t" " "I"SHII' mr;... flf
1 Itl :!7,:i and "" 0S ...·n-f"in·llit n'lllJUI "f "IMllll 511 \'<)11"
":Ill he oh,,,iu,,(1 frnm il wh"n C'Ortrll'rlNI tu tlHl fork
ouq)Ul. Thi" tr:m"furn",r i" n'f'urt'ttlcmled ("r U>!{l locI W<:C1l

th(· (.or" tluqml ami "n~' rdalil"'I~' It;j(h IUiul inll'...,l,uw....
"lwh 'IS lhe irlllul tva !'''''"''r "mplifier.
Power Supply: A -I-\'"Ir I''''I'''~' i" rI'''''Jlll''t''lIde-d :,,,
till' II "j \' i"I': ~"1l r..." ar" I " ·1_ 1<J ij"',,1e I~" rcr:-' ilt II ... «tit pm
eireui1. '1'1«' h"Il"ry ":ll! I". ''''It''U''1I lu IMllh ,·ire-uib.
Dri\'inl: CIIl"l"\'nt i~ Icl<ll llt:lll :,0 millialt1IK.. I....~.
Accessories Supplied: ;\ "l,llil~inlt" ""P"";I"r wil],
phll;-in le"t1~.

Mounting: 'l'1t,· rurk a:s:lC'tt,l,h' i~ tW'U"I"d Oil" tnrr,,1
I,,,...........hidl :<h"ltld IK' h"ri..,nlal w!l(·u llt(o r"rk is "IK'r­
,.rinl/:.
Dimensions: I:j:t: (i:t::\ iudtC's. u\·(or-"ll.

Weight: iO;" llOUltlk

"!lJH:

815-A
815-8
815-C
815-P1

50 cycle::; .................•...•....
GO C'ycI~ ....................••....

100 cycles. . . .
Transformer...............•..... ". ,

.·AL:X.\

.';\'1',\1.

~'I~I,O:'\

l'Alll>Y

Pril;l'

$195.00
195.00
195.00

12.00
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FREQUENCY

TYPE 816
VACUUM-TUBE

PRECISION FORK

USES: The' Tl'l'~; Slli \";\Clltlill-Tubc I'rcci:;ioll
Furk i:- :l pl'illlllrY :;l:lIld:lrd of fn'tIUCIlCY_ It
C:lIl 1)('11:.('(1 for till' same pUrpl/M.':'> :IS Tl"rE 15
PrN:i:.ivn Furk hill it:- hiJthC'r ))n'('isioll and
~l:lbiliIY m:lke il lubpl:lblc 10 cOIl:;:id('rnbly
mOI't' :tt't"unite' 1ll(':I",Ur("Ill('III:<: :Iml. ill :uldit iou,
10 1jlllC'kN'pillJ{ :1lI<! dU"Ollugr:\ phic mc;.l-Sun'­
melll:-.

DESCRIPTION: "1'11(' C'omplt'tr in;;lnllllC'llt ('on­
.. il"I.:o. uf :1 IlIllill)t furk I'imilllr 10 th:ll 11:«'(1 ill
T\'I·.~ 15 Pn·d..inll Furk. a !CmIK'r:tfllrl'
t:OIlII-oI:::,y:<I(,Ill, :l V:II'Ullln-lUhe :lmplifiC'r. :lIld
:1 s\'IIt.'hrUIIOU:O= !llUlur duck. The fork il" made
(If ']U\\-tf'lll!X'r:tlUI'C'-ttlt.·f!ic·it'lll. ~1:lillll~" sIN·l.
It i:o= mOlllltl'Cl al tlte h('{'l 011 :1 meta.] pand,
whil·1I i~ :ltf:u'!ll'(! 10 til(' haloc of till' tempcr­
alllt'('-\'OllU'lI! hu~ by llU'ans of four "('rlit'al
h('lkltl spl'iuj.(s III l't'lllH'c ClIPI'I!," tli*>ip:ltioll
Ihl'OIlj!,1. Ill\' IlWlllltilll!, 'I'll(' fork is urin'll
('I(,('lI'lHllllj.(llrlit'al1y. tltltltllt, t1ri,'C ami pick­
up l'Ui1S al'(' :l.\·lllllwlric·lIl1y placed wit h respect
III the 'ill('l'I ill urrlN 10 kt't'p the tlc'tremcnt
luI\' :llld t-i:h'l' a () of lht' liniN Ill' 20,000,

.\ 'WO-SIHj.(C' :llllplificl' COIl pies the pi('kup
:ll1d Ih(· dl'i\'ill,l{ t·uils..\11 :H'~C tin'lIit is

illt'ludt.'tl. :llld :1 fUIlI'11l \':It'lIlIlII witt· :,upp1it'S
uUlplll PO\\'('I' :\1 thC' furl.. frt."I.llll·lIl·y. The
gclll· ....lleircllit i:, ~hOl\ II ill Ilu: :tt'conljxlIIying
:.ch{'IU:ttic di:lgr:tlll.

Th(' 1('IllI)('l'lIl11rt--e'Ulll ",)11('(1 ('h:lIllIH'r in
whi('11 tll(' fork i:, motllll('ti is a Ill('l:d box
cll(·!t1N't1 ill :1 b.,I:':HHJtJ<1 (·:I.!'!·.

'1 he :-yllrhn1lluu:; t·h.l4'k i::. t..l(":-i,l!IlI't1 to
~i"lcr l'Ul'rN't time \\ !I('II liLe furk i:- eXlielly
011 itl'l r:ll('t! fmlu('III·Y. ('tIInp:lril"tlll of the
l"(':ldill~-; tlf thi,.. t·ltwk \lith ~t:Illt1:U't1 time
~i~lI:lI;-. as Ir.lll:-mhlf'ti hy r.uliu p",J\'itlc'S :~

n1(':\I1:' of (·!lc1... killP: lh(' fl'l'iIIl('I\I'y IIf tht· furk
on'r 2-l~hOllr 1)(,l'iud:. uf ('HIII illllllll:> uj>(,l'al iUII.

FEATURES: ~ EXI·t'liCllt :U'('1lT':11'," :11111 II hij.(h
dCJ::l'C'C! of fl'('qu(',,('~' ",l:lhilil.\· :11'1' lin' im­
IXII'Iallt l'h:Il1U'I('I'i"li<'s of lhi:o. furlo:.
~ Po\\,('r (JUlplll il'l kf'pl \'\111:.111111 :Illd :1 llHlll­

bel' uf t'UI1W'lli{'1I1 OUIPlll illlpcdanc('". :II'C
:l\'ailahlc fol' t'llllllC'I'liOIi 10 \'arillll:' IlJ:ld:o.
~ '1 he h01l1' :llld lIlilllllt' Irnllds :ll'f' 1'{':<c'Il:lhle
from Ibe I'C':II' III lIlt' hl"U'II11WlIl.
~ !'uWC'l' 1'01' I·llllilill.lt llll' fOl'k \'all hI' oht.:dllNI
fl'(llil dtlH'" lIl1 a-I' (II' d.(' 811111'1'(', :00 field ms

Wl·lI IlS I:thOI':ltOI'," op('mHoli is po"..ihlt,.

SPECIFICATIONS
Frequency: roll~, .·1.... I"'T ......... ,d 0' roo l','('II", llrr '!<'N>h,l.
C..llbratlon: 'I'h.. fl"<"tluf'Ilt·, i. lI,lju-ll'fl .. ilhi" 0.000.;,<:;,
f>f il. I'"u\'ll u,IIII' 'n,,1 i.. 1ll'·"~llrt ...1 (<) O.UtJOI" ito '>1,1'
lIlttndanliai"J:( 11I1~>n1l""-.

O'irn,...<f 1'11' ,,,,,,,,11,<1 ill II", ('11,1" "r Ii~' (i",~ III I'"' f..rk:
fur :..tj"~llII. II", ("''<I''.. r1'''' 1'1.....· It"' ",.....""'iI,lc h",,, IIIC'
ou(l<id.. 01 Ih.. I'·''''.·mlul.......lll'''' I...:. :<Iitlllh' eh,,,..:...
,,~ ",·'... nnlol1J>llO·oj 1.)- U.\iJlI~'1II11l II,,· ..-,.~ drrUII ....hik in
°ll('rnll"...
Stability: Will''' , ·m rnlll~_...""n" ~-' ..-1('111 is 01""-
""Illlll. II... (""IIIr, \ i hlllll "'M" I'''" ill 11111.000
\O.OOlr.) 1'( ih IIM''''1 \·lIh llllO~ till"fll; (0 h"'II~1' 11""1

(HiuJoI 1'1',1 ..1 II IO-/b~ fl1'll"""l')· """,t<l ..( Tv,..:
""Hi \-;o,·"",,,-TIII,,, /'"""i~IJ'" F k. '1'1... (1111 IiIK':
..I....... 11,.. ,,1_nMI '"~IU"Ol"~, II (1"lrNl Iill(' lhe
rtf'<,ut",,,·~ .r. t't I h,' I .... "",H'I t'1' '~Jtn'<.('V" " "~:<I'l oIit-d-

0".· ",,~,lotl lM't .1:1\-. \\';III"UI 1('1II1.'mIUrY' ",-,",,,,01. the
f,.... IOl(''''·~ "ill r.oll".. " 01 h " ",,,,"il"·,,,IoI,· Inll I ""rill' i..ns
ill ,w.hi""l It·IU, ..·fltl".... \\ Ot,I;II;II":\- ",••". "·IU,.·r­
.,,111,.."'. Ill(' 1\·/III.·n'lII.....·,,,·m";'·"1 ..I ("~I'''''''''- 1--' IK'll:"­
(i ..... /tlld il 1"'1",..·" ItI Il,nl _'(I I."tl" ill llr IOC"I' dN:I"'e
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CeutiJ:r:.de. This etK'ffid"1I1 is slllaller a~ lilt· ...'nlroll"d
opl'm,ill'; 1l'llllwr:lIl1re, Fn'<IUl'lwy t'h"IIItCll wilh lI11I'I..h·
\'(.\!aj(f' lind IIlmlr.!"I.lwric pre$llll!'C are 1I~1l:l1l)" IIl'glil(ihle
ill eUlIlllllriSl)1l to the rated acc"r",<'}' of Ihe fork.
Power Supply: TIot' llllll,lifler d""lIit Imd lh" hl'lltNl" ror
h'l1llx-r:olure CUllIn.' :ore :.rr'ml(('{l 10 UI>t'r:.lt' 011 I'ill~r of
two I}'l"'_ of jllI\\".'r lIUI'P!.I-, SCle<:lioll bdll.l( lllilde b}'
pill!: lIlIll j:o..k t('rlllill"I~:

(l) " ... lilll'. It .... '" 1~:. \",,1111. 00 I" r.o f:')·dCll.
~) d·.. lilli', IW III I:?" \·olt~.

Power Input: Fur l"mlw,ntlUrt (""" n,l, :\0 \""11", ifllf'r.
mitt/'nl; f"r furl. ,,,ul ,,,"plifi"r, ·I;j ""UI5, "oIlS"",I.
&-1)lIrl1tc lill(' IJwildlCli eon! n,l lhe hellIer "lId lork ,·ire"iu,
Output: P('lIked vI' ~inllY>idnl, "II :re[Ct:ll'd hy :l IJ"'iteh.
Wh.m the "Ylll'hrrlll"l1~ cl""'k i~ tlper:ued, IIm.. i,,,ulll
output ill , WillI. \\'hl'lI cluck is "ot uS<'<1, 1"".. i"'lIlI1
output. ill :? WlIllll. OUll.ut circllir ill nnl I;roll",lrd ;m<l ill
Irr:c frolll 1I11}' doc l,,,lllrixllrion, YariVllll (>IlIlI1H imp·.'d_
",,,"e8 helwl'l>n :?OO :md :10,0(1) ()hlll~ IIfC llm\"idl'd. Op.'r­
IItill~ freqlll>llcy iii 'HI! :dfl'Cll'd h,l" (·hllnge in UlIlplH 10'1(1,

~ll,xi"l\llli pe"k"c! U]lCll-,·ircuit. O'llrml ,"011:'111.' iH :iriU
\'ult~,

Tubes: foll1l'11licd witli ilr~!nmwnl:

:!-(iJ7·(': 1-(jQ7-G
1-~5r.(j-GT G \-:!5ZG

I-Tnt: :!I..\(;·!J,I!)A

FREQUENCY

Sch""'lIrie tirr-uit dii\~r:lIn of lhl' f<>rk l\rnl,lilicr
lIud oUlll\\t drcull.... /,, :IInl /.1 an, rhc 1,h-kUI'I'1K1

drilillll ....il.~,

Accessories Supplied: :-"arc fullt."S, mulri)lllinl ~'Qll·

lICelor, Ii"c <:Qnlleelur curd.

Mounting: '1'1,,' ('I,tirc 113~I'lnblr ill In(>lIll!N!Oll II ~':I]l(l·

:.nl 1U';II,'h n'lll,l"-mrk l,a",,1, ",hi,'to '·,In I'll:! "dllr.lt'd f"r
till>l~, mIJIHltilJJ,: hy llie \I..., of Ihl' "·,.. ,d... ,, l'Ild (r''''leli
81'1'1,licd. 'I'h... iI131rll"'("'1 iH rt'lldily l".nahl" ill au OpN.
"ril,g .'m,diti"" if kl'l'l ill llppr"xi"",r")r irll ol\('mri"ll
r),,~itio" \"'''Il'1 verri""I),
Dimensions: 1'1lllcl, \() x 12M inrhC3: d"r.rh. 1:?}4
hll'h,'".
Net Weight: 56 l){Jlll"I~,

__-.,.'~·"<'C·-"'__'-:"- -=--'---::----:-"'_-'-_'--T_C'C·''':''''''''''''lI
816-A Vacuum-Tube Precision Fork :)() e
816-8 Vacuum-Tube Precision Fork CiQ e

FEIlRY
~',\ 1I1.t:

l'riC"

$575.00
575.00

TYPE 566-A WAVEMETER

USES: Thc THE 5lin...-\. Wan'mclC'r ili:l wide­
MInge, gl:ncml-pllrpo:-c, :t bSIXll1 iUll-I:\,pc ill­
slnllllClll intcnded fol' mpid fl'ClIUclIl'y checks
in the bbomtory or the ficld.

DESCRIPTION: The \\'lIvcmcter t'OIl:-iio;l!'\ of :J
variable :til' Cllplldtor mounted ill a wn!lIut
cabinet, It set of five plug-in ill(lucIOl''', :mll
nn inl;lllldc,sccnt,l:lInp, which is u:-:cd to indi­
cate rCSOllance. A fddion-typC' slo\\,-mlliioll­

drivt~ dinl is Pl'o\'i<1Pc1 on the l'apflciiol' and
cltl'l'ies thrce ,scales c:llil)l':rh..'l.l direc.tly in
fl'C'qtH'lIc'y .

FEATURES: ~ ('ompal'inc"" :LlJd modC'mlc
!ll'il'C' :tr~ implIl'I:tlll fCallll'c:< of thi" widc~

range \I'll v('met C'I'.
~ Thc phlp:.. in lcnnin:l!S :lre :<0 ftl']':llIgN.1 lh:lt
till' inductul' (:1111 be I'ot:\loo to ":ll'y the
couplinp; 10 Ihe SOUI'ce under measul't'llwnL
~ .\ l':\ck is Pl'o\'i<!t:<! on tlip "ide of the (,:thinet
fol' storing Ihe coils whell thc w:n'emcler is
not. in usc,

SPECIFICATIONS
Frequertcy Range: fl,,; 1" 1:.0 :\Ie (f>llli If) ~ "I('1~t>i1

ll~iut:: 'Ill' fl,.., 1,100~-i" i",lu,'''''''' f""'''dlt;><;l wil It lhl' ill~lnl'
1n,'IIt. TI,,' j'''I)J\''U'lf diul i~ ,lir....·' r..."diull; in f""C,UCllt"~·,

Accuracy: 1'1... ,,,,'urnr,\' ,)1 ,Ii:ol ir.. Ii,·,,!iu" i~ ±:!r~, 0.:,
to IG Me; and ;:2::$',., If. I" 1511 ),[".

Acceuories Supplied: One ~JllOre illdic:tlor 1:1ll11',

Dimensiorts: 'IJ~ x .j: A x .Hi i"rllC~, t}\·1'r-:,1l.

Net Weight: 3 IKlOIOI(L!.

566-A Wavemeter , ' , , , , . J

__~__ /·",'''C' _
$60.00
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FREQUENCY

,

TYPE 724-8 PRECISION WAVEMETER

USES: The pl"c('i"iol1 1I':l\'Ctllclcr fills:l dclinHe
llC'cd ill Ill(' Ikld or fl'CqllCllC)' mC:li')UI'Clllcnl.

It:' :1(>('111':\(')' is !:lufliciCllt fol' m:Hly mcasurc­
m('nts whi,·h I'cqllil'c a fitil']y close knowledge
of t h(' (rC(lllC"IIt'~·. hut. wh('rc morc prcci:;c heler­
Oclyll(' llwth()fb~ :lrt' Il('itlwl' nC('C:O;i':.H·~· nor

('OIl\'('lli{'lll ..\mollg theS<' appli<::niolls is rhe
prcliminnry lilling Ill) lIf r:.tdio lr::lU:;miuers
and eheekinF; the fn>fIIH'IICY :lp:.lll of oscillators.

DESCRIPTION: The Tnt; 721-1\ Prcd,.:ion
\ran'nlPl('r b. :I lUII("(I-drcuit instnlment.
con:-i:-tinJ; of a pn't:i.£ion c3p3citor, :l r1"5O­

U:lII('(' iudit':'llor, :lnd :t S('l of inductors. The
cap:tl'itor is t<imil:tr ill ("uu"lnlctioll:'ll det3i1s
to T\l·.~ 72'.2. (:X-c JXtgc "'4.)

FEATURES: .. Xu cllmbcl~Olllt' ealibl':l1iotl
l:llr\'C:'i:t I'C Ilct'ded I)I'\':\II:-IC of tIle stl'aigllt.-linc­
I'J'I'\jlll'll('y ('llpadtor, The t:t1ihra1ioll ebb
:In' ill whulal' furtll, alld :;pcdlit· frl'l[ut'llcies
:ll'C fOUlld hy interpolating IWI\\'I'l'lI Ihc
point:> in tlU' labll',

...\11 IlldllttlJl'1'I IIl\\'I' hl't:'ll de;<iJ!,:lll'd 10 haYc
ycry 10\\ lo~"'4..':- and:1 high de)l;r('(' uf :<t:lhiliIY·

.. Till' pluV;-in coil mUlllllillfl; :1110\\" III(' coil
to hI' mlnled to ohlain different dCJ!;t'ft'S of
cOHplillg. This f('atllr(' is :L ("oll.!iidernhl(' ('011­
\'clliclU'C in opcrntioll, m:lkililt it lInn('('('~:<"1.ry

to hold Ih(' \\'3\'('mel('1' in 3\\ k":lnl l)(J;:<iliollS
tn I'ouple it 10 oscillalor tUlied cil'(.'uit:.,

...\ v;enn:lIlillm try:-l:tl rectifier is used as
the ~1Jl:lllCC indiC:ltor \\ ith :l. minuammetel'.

SPECIFICATIONS

Frequency Range: IG kiIO',}",'l... 10 r>ll m"l::II,~·,·le~.

Accuracy: :l::O.:!5%.

Calibratior'l: The l'"lil.>rltlioll i, 'Ulllilied ill 1tIC' ronn .)r~.

l:\l,l.e of r"lihflllCd IJQlllU, Lillenr illt('rl'0l"tioll hclwC('lI
thc8/' \1"II1I.i. IlIlCII to ohtltilllK'lliu,.;ll for olhc.. frcljUt:n("ic,.
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Capacitor: Prod_iu" worm·drive t)'pe similar 10 Tvl'o;
722, The e1lln\dlor sellinI:': i. indie"leu 011 the dial and
dnml and is OOl1trolled from Ihe {rOnt of Ihe panel.
TllI'l'e are 7500 uh'i!ions for the ('ulil"(' 27(}-del(l"Ct" :ull.....l1ar
N)I:Hioll of the e"I).'1dwr rolor, TIll' llrecision of .it'uing
is \x>twr II,nll Ollt Imrl ill 25,000, The I,hles arc l!hllllCd
to Iti\'e an aPluoxilll:.ld~' lintar ,'arialinn in fI'l!(IOCIK"Y
wi, II 5(::lIe se:llinl(.

Inductors: Coil. l\fl' wum"J 011 slN,lile fonn.l! :md en­
..1<)I('u in 1ll<)luNI I'hcllolk (,MH. ~\'cII.-oi1 :1I"\' lIl'Cd to
M\"tr II rrNl:llellr)' l'>Ill,,~ Io£>t..-('('II IG kihll'"yrles :mu 50
meJ;ll4;-yo:le>l,

FREQUENCY

Resonance Jndicator: ,\ It,,rm''nillm f"I)'stnl ("('('dfier i:l
uS£>u witlt II. mirro:uulII"ll.'r I" iu,li.'uH' N'son:lI"..e. The
indirl\tor ia eclUllll'(1 tll tl~ I "",'d ('in'uit Ihroul.:h " t'<lI"W­
ili\'e \'oh"J::(' ,Ih;.u-r.
Crystal: .\ C\":H J.:"nn:u.ium ('r.\'~I,,1 r<'t'lifi('r is uJ'('(l.
Mounting:" wllo\IClllit"r,,~,'('"...... , fitt ...<l wilh IQCk allu
(.":lfT~·inl: handle, is fllrui~lll'<l. TI". hall """"'I'lI.rtme'lll\ fnr
hoidilll: Ihe t"I':H.-ilor, indu('lf,rtl. ,uu1 (':llih",,,ion ..h""I<.
Dimensiona: C:.rr)inll; r:ll'l', 17 1, ]I; 1:1 x 121: il>l.'"hl"l!,
<1\·... r_:lII .
Net Weight: \\ill\ r:om-irll: ,.,,-"<'. :U llO\llld.lI; will'OlIl
rllrryillll; ..nll('. '" IlIllllllt...

724-B I Precision Wavemeter. , .. ' , , . , .. , .....1
I'riet

$275.00

TYPE 758-A WAVEMETER

USES: III the \"cry-hil;h-frt'«m'II('Y range, 55
to ·100 :\[C', this w:\\,cmCler pru\"idcs a con­
\'cnicnt nnd accuml(' mC:U1ij of mc."lsurillg the
freq\lcllcics of osdlla t.Ol'S.

DESCRIPTION: THE 758-.\ \\":In'metcr is a
t.lIllcd-circuit :tb:-oOIl)lioll type of in;,:lrlllllent,
in which the c:IP:Wil:\llCC :lnd intillet:lIlce arc
\":tried sim\llt:lIll'oll~ly, This permitiS :1 wide
r:\llge of frequcm'y to be co\'crcd \\'ith a
sill~lc coil. Thc coil is connected perm:lllcntly
into the j,in'uiL The rCSOIl:lncc indkalor is fill
inc:lnt!(',::,ccnt lamp,

FEATURES: ....\ wide frequcnc)" range is co\"­
eret! without the bothel' of Ch:lllgil1g coils_
....\ lrallsp:trCnL materia] is lIsed to enclose
t1lp cit'cuit clcmel)ls so thai tlU'\" can be seen
at nlllimeiS. ThiiS fe:llul'c is of help ill coupling
lhe \Va \"cmclcr to :1 cirCll i t.
... The indiclitor lamp \\"ill ~Io\\" when meas­
uring lhe frequcncy of all oscillator \\"ith
:\bout t\\"o W:llt" OlltpUt. 1"01' low-powcl·
oscillators the I'C:lction on the plate or grid
curl'cnt c:tn be used t.tl indicate rcson:1llCc.

.0• I:
o

~­0_
o

SPECIFICATIONS

Range:,'>!, ~h' rll IOU ~I,·. dirl"('1 ...,,,1111111.
Accuracy: =2~.
Temperature and Humidity: TI,(' """lIrlU-y or lhis
Wlt'-"UtNl·r it roml~l"h·l~' inrl"I'I"IlfI{'lll of 11"1t'1ll"r:tlllnl
,,"d hUll,itlilY ....fTl'l"l "'·...r till' "'.r..:..... norm..lly cn­
('(;\lultl"('lI,

Resonance Indicator: 1,,,·:,,,(I<-." ..'nll"lIIll.
Accessories Supplied: On,(' .81"'rt i"di..,.'"r 1,,11I1'.
Dimensions:.i x.i ~ .p, ;ndll·s. O\·..r~ll.

Net Weight: 1', I,ound~.

758-A w .Clvemeter, ••. , ••..•........... ".,.1 \,'I'rrY $35.00
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FREQUENCY

TYPE 1140-A U-H-F WAVEMETER

USES: This illJ)lrumclll lills the 1lN--d for :l

(mlucur)" 1Ot':I.:iuring instnllnClIl or modernte
:Il'curncy ill the ultra-high fre<IUCIlC)" r:1ogc.
It will me:l:-Utl." to ±2{ c the (r<'(IIICIII',r of
~iIl:\ton. ami ol!J('r ,..ourtes 1X'l\\t.'C1i 250
:Iud J200 m('g:t.c,Yc!cs.

OEseRI PTION: The frctlllf'lwy-<IcLcrmining ele­
IllCul. in the TYPE 11-10-.\ Wn\"cmctcr is ;J

huttl'dly Cirl'llit. in which c:lp:lcitalll'C :Illd
imilu'lancc :11'C varied simultllneously by :l
:-ill}!;k ('0111 wI. TIll' 11'SOIl:lIlCc-indic:t1ing: cir­
('Ilit ('ullSbls of :l (;1')":11:11 detcdol' lind :1
mil't'oamnll'lt'I', '['hesc o]t'lm'llls, WJ!:pilIC:I' wiTh
tbt, dir!'I'I-rt'adill~ drllnHype fl'('q1l('1I(')" :-;c:\lc
alill :1 I'ltI\\-lllotillll dl'i\'c, nrc mUlllllcd ill a
('OIl\"C'ldl'1I1 llloltl('d phenolic tl\:'!l'.

FEATURES: .. I.ow ]u"::-c's and Ix'rmalll'ncc of
c:dilm.ltiun :\re :t~slll"('(1 by the buttC'rfly
('in'lIit, which l"C(luil'cs no mO\'iug (·unt:\cts.
.. .\ wide frt'(lu('III'Y mng(' i~ eun~rro by :\
sill~l(' rol:ttioll of the tlial.
.. '1 he &m:tll del('(;lor (,:lrtrit.l~(' i~ c:.,,,ily rc­
plact"tl, if hunu'(! out or d:II11.ltgl'<1, \\itholll
:llT(''('lill~ the t:llihmlioll .
.. ::'ell:-itivity i:-: ..ufli("jC'ul tu gi\'C' tl Ilwtcr
rc:.lding \\ith UN·i!I:llOl":<i h:t\'illg onl~' 20 milli­
w:l{h cmlput.

1/,£/1 \'it' .. lIT "M"t",,)I"It'T .h.,,,i"l( IUllinl': I"OQ_

er"i :,ml ",""""'"1'(- i"dil".'uHr..\ "·i,.. I,,.. i~ lin>­
\;u.."t.i 1I~ 1110 n,·...r Ihn'"l:h .. IOlrh The hUll<;,>rfly

<:in-UiT j, \·j,iloie.

SPECIFICATIONS

Range: :!!,l)tu i:!l)lJ ~I,·.

Accuracy: *:!/'"(.

Temperature and Humidity: Tilt· ' .... ·llr"<·~ ..r ,hi~

WIl\'eUWlt'r i, ilHI(·Il.~lId,·ul "f t1''''I .... nt!lu·t' lUlti Itluni,lil~

elfeeu u,"(,'r th(' rAUl:.... of m'"" 1o',u!i('T:ttun·· ,tlul humitli­
tie- ItlIrmllll~' ('IlNJlIll't"n:·tI ill lhe j'll>ur.'lul')'.
Detector: The 11fo1 ....I"r ill lIl"'UlI(,',1 in 1'1 ~'.'&I"l.:tnl (":Ir­
triell:\' ami "'Ill he 1'\'1.1:11......1 j( d:ull'l),...."1 Io~ ",..·r1.."dilll!.
A I:\:t.! :"liroll N')'~ml dt.'ll'I"l ..... j. I,,·ed
Dimensions: 4 .Ii: ~ 12 .Ii: :' \ i",",ll·~. vn·r·;dl.
Net Weight: 3 1~ ....,,1I,,1~

(Hil1h.l) "ie,,' ..ilh ..:... ",m"\·NI. The \ .. 0 r1il.d
h'", II ... l""'·e Ih.· .haft 1ll':tri"1: "'lll... ('''111:1<'1

wjlh .IIC' 1nt.'1l'r l('rlltinnb .. 11"" '1)1" r:Ul:: i "n.

1140-A I Wavemeter ·1
l'ATE:\T :\OTICI;. Sec :\.;He 10, Plllle ,'1.

\\'AGEH $70.00
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PARTS AND
ACCESSORIES

SWITCHES

•
KNOBS AND DiAlS

•
PLUGS AND JACKS

•
COAXiAl TERMINAlS

•
R·F CHOKES



PARTS AND ACCESSORIES

TYPE 907 GEAR-DRIVE PRECISION DIALS

(/,fjl) Tyn: 00:-1.'\ (;~l\r-Drh'c Precision Dial. rmrll~r·I)''l.ncl "lodel, IUiti (right) Typt; 907.1.11 (;e:.r­

Drive Prcci8iun Oi:l.1 de:UJ!:Iled {Of' hnck-o(-I)8I1c1 '''Wlllin!:.

The Tnt; 007 Ge:u-I)l ivc Pn·("i:sion Dials
hiLVC 'I-il\eh dhl.nlclcr fro~lcd dlromc scales
individually cngrtl.\"cd on all automatic :;clf~

indexing cn.u;nwin.u; m:whinc. The rinc, radial,
accuratc1r 10(,:\\('11 lilws divide the complete
eil'Nlmfcl'{'IWI' illl(J 3(;0 divisions numbered
(mill 0 til :lGO,

RI'I,tillbr,; of t,hc~c di:L1s f'IUl ('ollsisl.i'lltly be
dllpli(':Ltcd to one-fift.h uf a divi:.;joll, l.~llo\\'il~9

n pl1'(·il'iion of I'Cl'ictt illl!: (If lw! tt'l' t,lmll 0.06%
of fuJI l"m!p. Pamllux iJ'l (·limiuutl"Cl Iw the lIi<e

of fLll indit'utor th:l.llllwm'lot r('lllidn....; flu,,"h with
the :<llrf:u'p of tilt· dial. :tl'ld which at t.he :o:ame
tilll(' Ilh:o:orhs, throuJ;!:h the flC'xihilit)" of iL'i

1Il{)lllltill~ arm, al1)- :o:light ('(·tcnlri("itics of the
main !<hafl.

TIl<' ril\~ ~C;\r and drin' piniun an' PI'£'­
ci!<ioll I'llt ~{':tl~. ~pril1p; pn·....-:c<1 to (·Iiminate
,\It\" hackl:L..h. T!l(' driw mtio is 10:1. and it
is i}o~..ihl(· to USC':\ ealihml('d wmi('r ur incre-

mcnt. dial on til<' pinion !'ohaft if d<'Sircd. Any
stamhrd TYI'E 001 diul (j><l,U;e 201) can be
lldaptpd for UJ'(' on the pinion slmft.. The
drivc pinion is hcld in :l stainlCNi stccl ('nllet
which nlns in ~\ phO:'phor·bl'OlIz(l bll:-;hing.
The ('oll(\l allows the driyc III 1)(' Ildju... tN.1 for
an,V p~\Il<'1 thiekncfis up lo H~ illt,h.

The ml~in dial,., am ,.,do pel'llll11l(,lIf,l,\' and
~('llrcly to their ...haft.i through the usc of
two s{ll·!'(·]·('\\·s gOo ap:ll'Lj this pro('("(llIt'c
clilllbmt<'s /lny dial blu,kln.-:h whic,h might
othcrwiS(· ocellt'. The dial hubs arc bori'd to
rt"{'ci\'t' :t %.inch shaft. but, 11 ~plit hw"hing is
plUvid('t.l for u»c with l{-inch shafts. The
360-di\'ision dial plate is 1\('ld b)' thrt'C strew""
lIml ('all be c:t... ily IT'pll\{"('(! with "thrr \·inch
dial IIbt<~ ~ll('h :L'" til(' T\"I'E 001 (page 201).

The di:11 indicat.or, knoh, ~u\d all n('<.'C~.,:u·y

mount inK i>ll,rt.. Ill'(' SIIJlpli('{I, :L" ~U'l' compl(,te
drilling anll 1ll0lluting in.'ltruclion....

~ 4-INCH DIAMETER GEAR-DRIVE PRECISION DIALS

OJ,,1 (;~(f'. '''" r"",T.,. .I/..""ti ..O '" lJi..u;o.... 0",. Htllill lI'".,4, 1\',,"" J',~

907-lA Front-af-ponel 3600 360 10: 1 1101,,, I)/T.' II $9.50
907-lB Back-af-ponel 3600 360 10: 1 II oz. l)!TOI' 9,,50

I'\TE .... T .... lfl·WI. N:oe ......... ]:", P:>n' .,
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PARTS AND ACCESSORIES

TYPE 520-A DIAL LOCK

.\ltY (:('nc~ml Ibdio dir('(:L- or frictiou-t1ri\'c
dial can be firmly d:unl>cd in any position by
mc:UlJol of the Tnt: 520-.\ Dit~l Lock. This
lock holds the cd~c of the dial in a. vist,·like
grip without C-.wrtinp; apprc('h,bl" force on the
:;haft on which the din.l is mO\Ull.cd. The lo(:k
dOf'S not. alter the dial :o;(.·tting and can be
undamped b~r !()O:->('ning the knurled knob
\\"11t'1I it is d~lI'Cd to chllllgC the dial to 3. new
lSCl.ting.

Oimension$: 1.et'~lhl"! x ,,·i~.II1t1 I x Ilciglu) lH
;"..1_. f)'\"~...,.II. II..-ill:hl allOl"t' ."",If'!, I in('h.
Mounting: T ...o XII. :.!1) holt... , .. h\l:h ;&pa.rl. lU'e n)o

quired for moulllinl(.

Net Weight: Ih "'lIleet.

__T..."'-__,----'-""'=,~I~I·...=__,_---'.Pn-"'·«'----
52:0.'" ABATt: $0.75

,0

Vtew of TTJ'c 520-.\ Dial 1.0..\1; il\,t:"'I«:I 00 a
IJn'OW\II' dial.

TYPE 318-8 AND TYPE 522-A DIAL PLATES

Tht':iC dial plut~ arc dl,:"igncd (or u;.:(' with
the' Hhco:<laL.. :\Ild Volt:lKC Dividct"l'i descrihed
011 pages 3 to .10. Each di:d phtc is :\tt:.\chcd
LO the p:u\c1 with thc s:.\mc mounting scrcws
th:\t hold the rheostat with whil'h it is u...<:cd.
Th~ strewS and thc nc<:cs:.:ary knob are
furnish('(l with the rheostat and arc not sup­
plied with the dial plates.

The Typ~: :J18·B J)il\l Plate is a. 3-inch
di:uncter pln.te m:u'kcd with 50 divi...:iolls

around 298°. It is drilhl for ~l:U1d:.ml 3-hoh·
mounting and is suit:lblc for u-.c with rhl'o­
!;ltlL-voltage dividcrs such as '1'1'1'£8 214, 31,1,
371, :u\d 171.

The Tn'~: 522-A Dial Plate is a. 2}.4-inch
diameter plate marked with 20 di\'isioM
around 251°. It is d<:,,,ij:!;nr<! for ll"C with the
Tn'~: :JOI Hh"u."'il;lj· \'oltagC' Divider and is
drilled for mounting wit.h tha.t unit.

318-8
522-A

Dial Plate, , .
Dial Plate, , , , ..

%' oz.
~OZ.

Cod,. Word

1)1·;VII.

DOGMA

PrYfl

$0.65
.50

Tnt: 318-n

OTHER DIALS
Dircct- and friction-dri\'c di:.lls arc described and shown on thc next t.wo JX&gcs.
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PARTS AND ACCESSORIES

FRICTION-DRIVE AND

FoUl" different dial ~izcs arc aVllilllbl(l in
this series of t1i;\l~ t'xUnding from 2 inches to
G inl'1U's in diameter. Tho Tnt:s !)01, n02,
<~nd 90·~ have !'lcall':; with photo-t·tt'llt'd char­
:\ell'l's and divL'lioll$, and an: d(~:-:igJ1('d for
appli('l\lions where cxt.rcmc precision is 1I0t
required.

WIll'l'C a prcci::ion f!'iction-drive dial is
rCtluircd, t.1ll' TnE::; 005 anti 006 :u-c \'('ry wl'11
!'>uiUxI. The sc:d(,:; for these dials arc individ­
ually cngmvt.'t! on an auto milLie cngra.ving
machine, which pl'oduccs lillC, accumlt·!y
located lines. SCLlinb'Ji of thCi:iC dials C1Ul be
duplicll.tt'd cOIl:-:istcntly to one-fifth of t\ divi­
sioll, ldlowing a prl'ci,,,ion of resett.ing fUI' l.be
THI': 90<i-JF Prcci..,ioll Dial of better Lh:m
0.05% of full sC:llc.

Tho precision dial:-, TnEs 905 and DOG,
arc ava.ilablc only with a fl'iction drin. The
dial plates han: n hUl"ljc:<hoc-shapcd slot. into
which the drive is mounted. Thc t.cnsion of
the friction drive is :\<Ijustable to suit the
load and the prdel'cncc of the 0IX'11ltOl', and
the po:;itioll of the frictiou-dri\'e :;haft mil be
adjw5tcd by m('ans of :In eccentric bushing: to
compt'nsate for allY errol'S in thc centering of
the main shaft in, the ccnter hole.

DIRECT-DRIVE DIALS

TIll' smallest di:.!:;, TYPE 901, arc twn.ilable
only with dil'ect drive, but. the TrI't:s 902
:1.l\d 904 nrc aVI~ihl.ble wit,}l both dil'oct and
friction drives. The friction-drive mech:wism
used on "hese dials consists of Ii thin disc,
whil·h is mounted on the back of the dial
plale, gl'ippl'd and dl'in'll by two l'mall di:<cs
auachcd to the fl'it:lion·drive sh:\ft.. This
drive ~h;lrt. is mO\1Il1t'd in an ('tel'utric bll:<h­
ing l'0 tlmL the ten~ion of the drive CUll ~

easily adjustcd aft.er .the dial and drive UI'C

mount.ed.
All of t.he dial... with the excpption of the

'l'nJ,:s f,105 and nOli Precision Dials havo the
dial platt's insulllled from t.he ~haft.. All
mudels arc secured to their shu.ft.s by t.he usc
of two SCl,'icl'ews separated by 00°, llnd urt'
supplied bored to receive :1. 31-illCh ~ll:lfL.

Bushings me provid<.'<.1 so th:ll. the dials can
be cfL.'lily armngcd for mounting on X-inch
shafL,;.

The indicator:; shown in the phoiogl':1.phs
arc designcd to rc.m:lin Hush wit.h the surface
of the dial, t.hus eliminat.ing pamllux und
ab::iOl'bing any slight ccccntriciticti of the
main shaft.. The iudicatol'!), necc!;s:uy mount­
ing SCI'CWS, dl'ive knobs, and muunt.ing tem­
platcs arc fUl'Ilishcd wit.h t.he diu Is.

• 6-INCH DIAMETER - TYPE 906 PRECISION DIALS

Dinl Nel C/)t{~

Tup< Arc J)i~iJ';(}N~ Driroc 1l'",'OIll Word Pr'-u

906-Hf 1800 300 l'riction, 8:1 15 O~. IllltOT $12.00
906_Jf 2700 <SO Friction, 8:1 1501., l>ln.\l' 12.00

~ 4-INCH DIAMETER - TYPE 905 PRECISION DIALS

90.5-Hf
90.5.Jf

200
300

Friction, u:l
Friction,O:l

(107..
907.,

UlltUO
111 nlM

$10.00
10.00

~ 4-INCH DIAMETER - TYPE 904 DIALS
904_1'40 1800 100 Din.'(;~ 50T.. IHI'...n $3.25
904.JO 2700 200

I
DirceL 50T.. 1I11'Otl 3.2.5

904.Hf 1800 100 Friction, 5:1 S ()~. 1I1I'~:S 4.25
904-Jf 2700 200 Friclion, ,j:l 807.. UIl't.'T 4.25

... 2JA-INCH DIAMETER - TYPE 902 DIALS
902.1'40
902.JO
902-Hf
902-Jf

1800

2700

1800

270 0

100
100
100
100

Uil'CCL
Dil'cd
Friction, 3.3:1
Fri('(ioll,3.3:1

2J,1 or..
2}4 OT..

'lox.
'I oz.

Ill.\l'" I'
1l1.\1ll)
Ill.\IOK
lJl.\ll·(;

$2.75
2.75
J.75
3.75

... 2-INCH DIAMETER - TYPE 901 DIALS
901_1'40
901.JO
901_LO

100
100
100

])ircCl
Din.-el
Dil'\..'Cl

2 ox.
2 liT..

207..

III to(;

III I.... I'

1111.111

$2.75
2.7.5
2.7.5
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TYPE KN FLUTED KNOBS

Thc~(' molded phl'IlOlic knobs an' tll':<igncd
(01' ll';C Oil OenC'ml H;ulio Il}lpar:l,Lus. Ho\\'­
('\'Cr, they are also made avuihthlc foJ' ,,:..le
SCplll'l\tcly because they IU'C well sllit('d fOl'
u,!,c on Illf'llsuring instnllllcllts of all kinds.
The bar knobs arc cr.:pcdally COI\\'('nil'lll for
WiC on switches, and the Tnt: ZI{KC-3
S!linncl' Knob has 11«'11 dl':<ign('d with all
auxiliary finger spinncr for ll${' on :<low­
motion drives.

... 1%-INCH DIAMETER - WITH BAR

... l-INCH DIAMETER - WITH BAR

J\'rl Wriuhl P"rkll(J~ P"ck"I/I'
7'1I11t' lar I) CQi/~ Wor" ,,11) (11:"'11

kNB.\ I 3% OK..•. !n.\HKXOROXl: I $3.050 ] $\3.00

All of the knobs eX("CjlL the 'I'YI'~: ZKXt'-3
SpilUH'l' Knob :uc molded in ono piece with
a. bm,;s insert bored for a 311 -inch shn,ft..
Bushings IM'C fUl'Ili:<hcd with :\11 Inodels to
n.llow their usc on .kf-inch ~hl\fL". '1'\\'0 s<'t­
SCI"C\\'S spaced 900 a.part ll.rc provided on all
of the knobR.

All mod<.'ls e:.:c<'pt. the TYl'ES ~KXt;·3

SpilLllcr I(noh and K~5-12 Fluted ((nob
h:w<, mokll'd, lillC'd, white pointc!'s. The
di:Ulwtcl's givcn below :1.l"C the diumctc..~ of
tilt, Jolkil"ts,

KNB-2

KNSP-6KNB-l

.Vet II"rioltl
TYI'" I'" .-, ('nd,. WON/

kNB.2 I 6 OK•••••• 11l!>lIK:-"OIlTWOI
/'(If;J;,,(Jt p",.ka!jr

olll ,,/:.'(1

$3.705 I $14.00

KNSP-8

ZKNU-3

... l%-INCH DIAMETER

.. 2-INCH DIAMETER

Sri II'du"t /'ur/;u{Jf /'''ekouc
1'NI'" Ivr, rod,. Word ,,/;'j "f20

kNSP_8! 8 OK, •••• .I :STItL:-"OIlATt: I $4.205 I $16.00

KNSP-10

... 2-INCH DIAMETER - WITH SPINNER

'rUIli \'" !reruM ('",Ie iraI'd ("/Iii Price

ZKNU.3 I 2304 oz......1:;1'1:-":-"(lUTIU: [ S3.oo

... 2%-INCH DIAMETER

Srlll'riuM /',,,.k,,u' f"'ck',!/C
7'UJlf' flll'lI ('<}tIc Word If:, " :.1{)

kNSP.l01121h oz... I snU.:WRTt;X 1 ss.so 1$21.00

KNS-12

... 27fg-INCH DIAMETER-WITHOUT POINTER

Sri Well/lit P"e/.:"(J<l l'acko,(JC
"!lIN 1"1' r. ('I,}I/~ 11'111'(/ ,.f ;", £1/::0

KNS.12117 oz..•••1"'l,;nl.~ollllo7.1 S5.7.5 l--S;;:OO
I',\TE:':T :-;OTICt:. See Sot" 17, plll(Cl \i.

THE QUANTITY DISCOUNTS MENTlONEO ON PAGE

IV ALSO APPlY TO QUANTITIES OF PACKAGES.

Thl' Tn't: I\N J.111tr.d 1\:n(1)11 fI"" shown fll'IllffiXi­

lIl:ltl'l)' orw·11rl1f (.elu"l ~w in the Ilhol"IHllllh.
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TYPE 874 COAXIAL CONNECTORS

Tim new Trrt: /:'Ii I ('o:\.'(i,,1 ('OlllleCIW' is de.~ill:ned for
the hi\d,-fre.jllellC)" lal)(of:lIory where lI:ooU clccuical
l~rIOl"lImnC'e lInd con\('lIiente in u,;c lire C(111ll11y illllX'r­
(:tilt. The clo:.r:oNcri",tif' irullt.'\I:\IIt"C of the ronnector is
[>0 0111":;' tr u.o,j·d with ellul"" ,",,1 other W:lXial clements
or I,rul>(" ,1~iKn. reO,....dolll' nl IllP ",,"'(!ClOr jum:tio" are
~",,,1l '" ,,11 fI'("lIUCnCH.-", III' IO:WOO IIlClI::l(')'r!c,..

0111.," OtIC uni'en-."\I IKL~i,· NJ""~lor i" fC<:luired 101'" all
1."flllJO!("", '1'''0 of Ihe.;c ('f)I,nCCIOC,f 111m:. ~UlOO'){My into
I!':l('h other ,,·ithout 'Ul)' iutcr"'.....li:ttc I'lclltcnl..... ""d the

OOIllI,Jj",ltioll u( mule ,wd female {'ncb i" rolllplctc!)'
dimillnl(,(l. For lIIt,led con'-';~lIicl\('(' the i"ner 00"'1(:<'\"""
i,. dl'",il/:ll(!(l to n.,.:e;,"c :l. T,-r.: :!;"-I I'luJ;:.•\ 'h>nhh.-"hiddc<l
101< ·l,.lI>:> 5l1+()11I1I ~l\bte. ,tllli >'C"ernl M)llllL't:lOr". :'are '" "il­
Sl>ll' "l I~r.-..elll. lind other 1"O:1~i:11 eleltl£'ll'-" will he
SI\lI')ll11f<el1 Inter.

.\11 "'etal 1':lrt~ lire fini"I,(!'d III Hri~hl·Allo)· I,ble. The
in:sul:otillll: llen.1 i~ pol)"Wrc,,,.·. a"'\ i~ moMf!'(1 with ke)'­
"·S.'·,, for po"itil"e 1I1i~lI"ll'ltl of Ihe inner ::IoIItI tXlter
~Iduewr".

SPECIFICATIONS

Type 874-6 Basic Connector l;(m~i"H of inlier :tnd
Oult'r "'mlut't"..... l"plIl"lin.e:: hend. eoul,liuf,: mit. and
rNnilli'lIl: nUll:. TiLi" ...m"....·tur i~ dC"ilC/led for :ttts..h"lt't1t
10 rici,1. ;j,().ohlO. air·did,,,·lri... '·ollxisllh.... m,,,1c hum
$,," on, t,," In tlll,;"l1. ,,"d O,~"'l" n n.<l. The inner
,".mlll"'''r i" I" he ,.("1'(',0.1...1 inw "n 1'.:I'~ l"I)I~i"ll: in the
I"n" of the ",d, "nd Ihe n;ta;llilll!: rill~ fOJr II,I.' euuplilljt
mil i", to IIf' ~'I:lIlIM."{1 inl" :t ~., 'II....\', O.(J;J.,)"-wide Itrot>\"c

t'1I1 1111"1' !-1I"wbiul!:,

Type 874-C C~ble Connector M>tlt::liu:> 11K' H'L-ie
('''I1I>C!'f"wr l"'\rt~ phu' illtll'r :tnd hllter tmw"ili<", pi~, "
!loft ('0)111"'1' fl'rnll(', ,mt! " nlhher gllam, Th(' Intn"ilion
Ili~ :tI'(' tll'-ill:,~..1 I" nll:lt·h It, Tyl'l: ,,7"'-.\~ 1'01.'·Nlwl­
('11(' ('"hle :,"d "n' l"I'NI't!.Il') ,,>\ to m:lllll:tiu the ?>f)-uhm
I"h"r::... t('rbli .. i'l\PI"dlll1'~ of III(' I.'<lnlll'("tilr :lIld .,..hl<1
th"'"l1dlo\l~ ,11<> I'h:IlI~"" ill tli:Ulli'ti'r~. TI1~ I"(,hle inlier
t~'mhlO"llr i~ tl> h... "',I\h· ...·c1IIJ till' i'"l1'r lr.lI~~i'i"lI lliL"'-c.
,uld Ihe ,,'::Ihll' hr.,it! i ... "u"d,rt! I" ,hl" "Ull'r trlln"iti"n
l,iC'l'1' 10," ('rilrll,ill~ ~h~· f.'rr"I,·, '1'1... mhl)('r 1!:u:'t<II,ro"id~

:I l"".n..·""· ha"dl.,.
Type 874-P Panel Connector I:> ~i",i1:tr 10 thl' ('"hie­
("""lI"'1\>r, il...huliu~ Ir:on.i,inll 111('1";',., f"r Tn'f; J::.74.A2
{·"hlt,. I'~""pl II"'t :0 I.:,nel "d"l.rur nnd IlItl "ro >lIlPlllil'(1
in 1'1,,,'(' of Ihe ntl,h('r ~!l:,rd. Th(' 1",,",1 "d"I',or fil~ into
" 1.\'6" I) h"k in 1':11l<'1~ f"'''11 H~" ,,, I," Ihi~k 'mel ios
d\"I~nc'(l '" .-I:IIUII thc t'v,",\>('l"r in :lIW l!t'"irt'd "n<,:n­
."d...",
Type 874·PC Panel Connector with Cap i~ "irnil:Jr
w the Tn'v. l:>74-1' ('XI'('pt th"t the 1."nl,1 "d"I)\('r i8
CllllilJl'cd with" t':IIII;,,(', I,inl:t'd. spri",: ('llll Ih"t ctYcu­
,h'cl~' KIJidd!l tltl! VIJCII CVIIIlCo.:lvf when nnt ill u".e.

Type 874-Q2 Adapter i' de.i.c:lIl"d fnr maid,,!: lh,' 'lUtllU~
of" l;<.JIlllI,,1 ".'-"Icm """i!:oI,le:lt" I,,"ir "f ',-i,,<-" ~IJ".-ed
hiutliu!!. 1M""." or "ltlj(.~,

Type 874·Q7 Adapter I~ n.-'.ed t .. ('Onn.... , fn>lll " Tn'.:
~7-1 (;o::tlCi,,1 (·olll .....tor to :1II~ '1"'1'.: j'j'1 (;u:\.'\:i,,1
(;onncctor.

Type 874·A2 Polyethylene Cable l"OlI~;"t.>r "f " X... 14
:>Intnlk"tl i"n"r 1.'OlId1ll"l"r, "<'I".. r-lled frolll ... dnul.ol.e­
bmid tinr"od..-olllit'r ~hkld IW O.:!~ I" on I'nl}f'lhyll"lIe
Xl insulllli"n. :md ",ill, ,UI 'lU\('r Itrny l'b~lrl; j:lI'kc~

O.:«"m" 01). The rll"r:...wri.!ie iml'l.'(I",...... i~ 00 ohm;,:
±";"'~. ,tIld Ihl' numinal l'lll""'it:l'u,,' 1. 3~ ,.,.r 1'(.1' f"OI.
The Mtellu"riOll ::It WO :\k i~ "bout t.r; lib per IIItI feet.
""d Ilt luOO :\Ie ,.bout III..; db I....r WII feel.

Type 874-R20 Patch Cord ,~",.i.t.. of Ihl'rl' fC<"t Qr
'1"'1'1: '71-.\t r"lyctlWI(>llC (;"I~f' wittl" "1"1'1...7-1.(' Ou
('"eh cnd,

TY/If "r' We,y/II ('"til' Ir...,.</ /'r;('"

874.8 hOll. O:II.\X Il 'C11I(;'f: $1.50
874-C 1', ",. f.;O,X""IlI.I:1I '.00
874_P :.! J4 "ll. j'UAXI·V.W:V.U 2.25
874-PC :;! ' 4 Ol<. (·U,\xe.\,·[·t;1I 2.75
874-02 ." Ol<. CO,'XTI,·,·t:n '.00-"874_07 ." ,,~, CllAXI",,,.. t:1I 3.75- ,
874-A2 I I ~ l.JlI, ro. I·O·\X,'I·'l"fEH 0.50{11
874-R20 , 0<. I·U,IXI'.\'I'"f.:I\ 6.25

1'",'1'1-::"'1' :-'VTlCE. :'ec ~'Ol. 31, I'ltgc ,·i.
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TYPE 774 COAXIAL TERMINALS
At high and IIhra~high frequencies, Lhe

intcl'{,oll1ll'!"l ion of the val'ioujo; t:h:nwnt:; ill a
IllC:l:'lll"illg :<y8tCI11 i:- best ac~omplitihcd hy
mca.lL,. uf cuaxi:d lillc~. Tn'I') 77·1 Coa~ial

'[ cl'Inin:t!,. arc COIH;lJ!lnic plllg-:tnd-jack unit-s
intended for 1I.~C with coaxial lines. Thll.Y :l.re
ll>'cd in lJ numbt,!, of (;(,]ll'ml Hadio instl'u­
mputs, :i.mong LIlt'1ll tlte- TYPE 821-.'\ Twin-T,
till: TYl'~; 010-.-\ Ihdio-l"reljucncy Bridge,
und the TYPE S05-C St,'l.ndard-Bigl\:l.\
Gcncnltor.

In order to reduce imp('chulCC mi,.m:ltch
wiLh an~r line hll\'ing a differellt chat'uttl'l'i:4ic
impedance, TYPE 77·l Coaxial TerminltIs h:txe
be('11 mad!' with :<hclJ'l- inll'J"ll:l.l ('OnduCIOt'S

:1nd with low capaCiktncc. 1n order to pro\'idc
a,'i ('(JIII illlions an cxlerntd shield as possiblc,
lllb":'l ha\'c been prodded for foUl' connection,;
to tho oute]' "hell from the cablr slll':llh
at points uniformly dist.ributed nrouud tile
cin'lllllfcl'cnce,

The :"olid dielectric is polystyrene, which
ba" both n, low dielectric COll",tallt :Uld a low
d.i:;,;ipation fal'wr,

A phi/!; unit and a jilCk unit. arc ;l.vn.il:tbl(!
for mounting on p:lllcl,;, :llld a similar pair of
unit", for terminating cu:~xi:d cuhlcs. The plug
connett,ol' and t,he jack conllector make' it
po,:oif;iblc to join two cahle" Ita\'ing ic!en/ital
terminations, that is, {,wo plub":'> UI' t\l'O jack:;.

SPECIFICATIONS
Capacitance: Fur lIm,,~ \11J1,1k"iiollS lhe (,,,p'I,'ii'UI"C "f
thelle ll11it~ i~ lh!' f'WIOlr lu he ,'nngidf'red in dell'mli,,;n!;
their suil"hi1iI~'. The ":l]J,tt'it""{'e for ,,"f'h Tn,:: "'\
Unit is l-tin'" ill ihe tle~f'rilltioll 011 the llcxt 1''';:1', In
additiutl ll'l the to\:ll ('all:lcit:lll{'<: ther<: i~ gi"elL, for
m:LlIY !lniu, " fit;ur(' {',dIed "i"~Nt'''1l ""I"'l';l""ec," \\'hkh
i~ th(' t'''IJ'lCit,,,,,-.(' "tided Iv" t"inuit ",111'1, that parl"'u1:lr
unit is llltll;l;<'(\ in, Thh i~ 10wI"'r th"" the- ,,)tI.1 ",,,p,,'-'ir,",,"e
beei<use v{ rhe o\"(,rJ"p])in;: \\"l'en:l plul': unit i~ pll1;:l:ed
into a j:U'\.:.

Materials: ~lcI"lIic l,ans :u'c of uickl"'l-lllaH:J I,r,,~~;

in.~ut:.ti"n i~ ]lol,"s'~'rcm',

Cable: The ca!lle c(msist~ uf :I st",.. I"rd l)('ryllium_""]J]R,r
eo',d,wtor, scp:lrated fr'JIll:1 hr"id,'d tilllwd-eul'w'r ~h;<:ld

hy ,\tlhydrcx A illSlIbtion, with an over-ali eo,·('rin;: of
ahrasiurH'e~i~t;llttfuhhcr. The 'IO'"I;nHl ,·h"r:I~\!'rist;" ,,"­
]}I"'dar...e is 7:! "hillS ±10';': thc rHlIlli",,1 ":lp""ir",,,'" i~

::?G""f I,er fU<It; :lIltllhe dissil,atirlll faclor is U,U:! ur le$.~

ftl ]1l(jO ",,·,'lc~.

Dimensions: .\11 df:m'i,,:,;~ are approxi","ti"l," 1~ "':l[e,
Net Weight: Sc:c tklK:riptiolis On next l"'I,i:C.

.\'a Code
"'Yl)~ lI'ri(/1<f Word I'd"

774-Rl IPatch Ca,d I .) O~, $5.50
774-R2 Patch Ca,d :; (IZ. $S.SO

PATCH COROS

The '['n'y. ;;,j-H P"lch ('(lnl~ f'nnsist l)f" :l-f'1<>1 se"ti,,,,
of ""nl"'utri,'-sl"eld<"d t':,hle (~ee SllCdfi""tions "00"..,)
li"rrnim'l ....d in "1'''''1: i7'1 (;oaxinl C",bi(' T!'rmi,,:<ls.

The '1'Yl'~: ij",j-RI l,,)s:l '1'\"1'1: "4-::1.1 C'lblc Jack OIl 0,,1'
eud amI" Tn'!: ,i-l-E tahle Plu~;lt ,he OIher, The 'l'Y1'1:
7H-1l2 has a Tn!> iH_M Cable J,,,,k :It each cnd.

774.M774.N774_F

../

714-E
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TYPE 774.E CABLE PLUG
Thi~ i", " Vlug (""""l,,·tur unit fvr usc "'ilh ¢Qlleeutric

$hiducu e"hles ('If i,,("h or k~~ in di,unc!er), The <:o""ec.­
linn of Ihl) inner ('unductor is m"de h.\· means of a TYl'~:

:!74 Plu}(", while the vuteT sk'C\'c fits sllugly "round the
split Sk'CH'S uf tl,,,, j""k tl'r",i""l$ 0:'" ('u",,,:~lms. Fuur
llIJldl"riug l\lg~ an' pr<>"iu{'d fur '·ulllw.-ling 1') the ~hil"lu of
11 ..,,,uN'lllrie ..,,,l,le, "S is " llll-( for thl) iUllcr eUlldlwthr.

Total Capacitance: 2.,'}J1.J1.f.
Insertion Capacitance:

1.4 Jl.JI.f.
Net Weight: l.h I)?.

Code Word: ACC.:S"OEYE

Price:$1.75

TYPE 774-P PANel JACK
A ml"!al sll,d. SIlI)I>Or\cd by " IJulY~T.\'rl"uc strip, is

lI'UUllICc! "(JIH"I'lllri":oIl" wilh the OUler sh<'1l, ""d is
rc{'('~~t'd 10 n"'{'iYl' Ihe' 1"'I'E :!74 Plug of tht' plug C""­
11l'r!,.,r uuits. TI'l: O\lll'r ("ludul"tvr i~ :< slJji~ $1<'('\'(' whidl
){r"\l11d5 In Ihe P:Ollc! on whid, thc j:",k is nl",l['I.~d. III
,·""julwli"n with Ihe ~1 ........Ye ,)f:T I·:,hl.... I,lllf.: or l~mll.... '·tor
unit il wry 1'lTc,·ti\"l'b· !hidd~ tlit' hlllli ll'"ll ;:onu<:clioll.

TYPE 774_M CABLE JACK
Tlli", i~ Ihe jack UIl;t for "onnc-eting:< "(>IWClllric ~"hle

to a TYPf: 77·1-{; l'""cl Phil':. ~imilar in c(}n~trllrti"n to
the (:'ll1lc pllll.:, a rcccssNI ~tuu t"kc! Ihe '1'\'1'1; 2H Plug,
while a .'IlJlh "lcc,'c fits illlll tlw outl'r slcc,"" u{ the I,lul;
tcrmi""I~.

Total Capacitance: :!.8p."r.
Insertion Capacitance:

1.7 JI./-lf.
Net Weight: I h m.,
Code Word: .\CC.:S"""'UD
Price: $1.75

TYPE 774_G PANEL PLUG
Thll.'l uilit c(}nsist~ .,f:l Tl"I'~; 271 1>1111.: 1ll""IIICd :lxi:tlly

ill t.hl: C<'lI\{'r of a l,ra,;s sllt'11. The pluf.: is ~u]JlJ"rt('(1 Oil a
1>"1.\·.'It.I""-',,.., ill.1ulatl"g .'Itdl' ",hi"h s('rl"<'~ to isolale it frolll
lIlt' nutcr .:"",I'l<'lor. Tin.' ;~;",~c",I1I.\· rcqllin.'s ;l 31-it",h
m'mntint.: hole al,d Illa.\" hc tIl"lIn(l"d (Ill any 11"llel Ihi,·k­
1Il'.'I.'I up tu H iw'h, The I'll lire 1,11lJ.: a.'l.'l"'lI1hb· i~ Ili~kd

phtl·d. :\ tinllNI ml,ll'rillg l~t'llli",,1 ;.'1 wul"itlcd f"r the
el'IlI",1 pluJ.:, wloil,' Ihe "u!er c\I"d".. t"r gr,,"nds (0 the
IIlClal 1''''\\'1.

Total Capacitance: 2.~ Jl.JI.f.
Insertion Capacitance:

1.7 p.p.f.
Net Weight: 1~1 oz.
Code Word: _\CCt;"~"I'<>1J

Price: $2.00

Total Capacitance;:!.4 pp.f.
Insertion Capacitance:

1.:1 p./-li.
Net Weight: I~, uO';.
Code Word: ACC':.~"o<;on

Price: $1.75

CONCENTRIC CONNECTORS

'f() ohtain lHa"iml,tn f1t·"ihijil~· with th......:d,le :,"\II"",,'1
lerll1in:,ls tl('Rnil",d :,1""'(', it i~ dl'~i,."l,lc l<> h:.yt' adal'ter~
"""ilal,lc to \Joront'('t helween two lermju"l~ of the R""'''
kind. Tlol' Tn't: i'·I-F 1'lul.( Co"ne,'tor and Tn'l; 7,4_~

J..ck ('on,n"'l(,r are t wu-wa~' uuit~ de~ill"cJ (,,,. Ihi~ Jlllr-

p<)lit'. The phil.: l'fm" I'tor I",~ a piliI': tl'rmi",,1 "l cithl'r ('nd
and lIIa\' thu" he "",- 1 to ,,(umf'ct:, j:l<'k-l<'nnill:Tte<1 ":Thle
10 :1 li,,;,('1 j,,"k, <)r 10 Nnlllcct I,,"') ,·"I,le j:lcks Illj.((!th,'r.
1,\ '" silllil"r "",,","r Ihc jttck "(",,,e~I,)r lI,akes pus8iblo
eOllllec!ivll of twu I'IUIl:-I~'pe t!·r'ni""b.

TYPE 774_N JACK CONNECTOR TYPE 774-F PLUG CONNECTOR

Total Capacitance: ·1.:1 ppf.
Insertion Capacitance:

:!.O p.Jl.f.
Net Weight: 1 oz.
Code Word: ,,-CCf;S-SONUT
Price: $2.00

Total Capacitance: :l.G p/-lf.
Insertion Capacitance:

I.~ Jl.JI.f.

Net Weight: I "'-.
Code Word: _\l:'-'~S80f'TG

Price: $2,00

TYPE 774.YB TERMINAL UNIT
This ullil pM"idl'~ i' ~hl....ldl·,1 h,,"sitl~ jor ll'nl\illatiro~

r('~i~t'Jr~, "I till' ~"'''e time ,n"king Ihe (}Iltll\ll of a N/il"i,,1
s.ystcm :1\'"il"l>le "t "I>air or ~rilll"hSll"l'l·tl binuing 1,,-,"1.'1.
As ~I",wn in the al'e"ml"lll~-illl-( Sk('I,·I" il 1'''"Sis(~ of "
('","xi"l ja"k, " pair of billdi"IlI'(.srs, :ual:1 metal hOllsing.
Total Capacitance: 5.1 Jl.p.f.
Insertion Capacitance: ·l.llJl.Jl.f.

{'rice

$6.00

Type

774-YB

ALL

DRAWINGS

ARE Y2 SIZE

$7.S0

Total Capacitance: G,Op./.lf.
Insertion Capacitance: 4.!}Jl.p.f.

T!II~ .\'<1 1I'("iylu (',~Ie Word

77'!_X 41~ ',z. I .HTI::S.';OXf;l~

TYPE 774-X INSERTION UNIT
This ullit is dcsi~llC\1 j"r hlll1~i"j.( dU"'''ly :l.nT(''''',IS,

i"'I'Cfla:"'e-m"t('hin~ ",'1 works, "llelll1:uor". and si,,,iJar
,·i"',,ils . It ('''n~ISls ('~"'-:"lially uf '-' hvlluw 1",'lind!'i,',..1
"h""i,,um I',lilt ill~ with a I,lug ('()""e('tol' at onc cnd m,d
"jaek eOl1u("'I,,r a( Ihe uther. One side is partially "lIt
1'''":W tu permit II." "on"ecli'Ju uf ('irnlit (·l"ments Uc­
t"""e,, Ih.-: TW') termi""ls..\ ni"kf'l.silw'r ""m"l,I"I!) N)\"<)rs
(his "I)f'"inj.(. ('<J"II>I.... ti,,~ tl", ,I,;"ldi"g "f the hij,(h pu_
Il,lltblt ....rmi""ls.
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PARTS AND ACCESSORIES

TYPE 938 STANDARD PARTS
The Tn'~; 938 ~Iandal'd Part,.; hanJ been dc:;igncd pl"imal'ily for lise ill General Hudio equip­

mOllt. Belo\\" arc listed Hc\·cr:ll of the mo:;!. u:"cful item:;, which :11'0 being made :l\':lila1Jlc to
manut':H..'turcl''; ami experimenters rot' lise in the astiCmbl:y of [aboralmy [lml ('xpcrimclIlal
equipment.

Type 938-A Binding Post

Type 938-J Jack

BINDING POST
The TY1'~: 0:18-A Binding' POSI i" m:lc!I' of

Hl'il(ht-Alloy-platcd hras,;, COllnN.:li01\ ean be
made to thi,; pOSt in :I numher of ditrcrellt.
ways, The hot.tom of the baS(' is trt)~:Hlrillcd

to lake phone tips ur win' I'nd", t1il'l'c-rl,v,
whik the LOp is drilled ~l;.;i;lIly lO I'el'('in~ the
TYPE 27-1 Plugs, :-:'padl' i('l'I\\in~lt,.: (':m 1)(' sc­
Cllrt'd firmly lX"tweell till' h:l,;I' fllid ([1l1cd nut.

INSULATORS
The T\ 1'1' !HS-B ItI,.;ulator" nre hull ow

conical ill,;lllilt.Ol'S molded (Jf blllek poly­
St:"'1'('IlC, They ha\'e been designed f'!>('cifieallr
for ll,;e wilh the TYPE n:lS-A Binding Post.
and the '1'''1'1': 038-.1 Jilek (see ";\sscmhlil'''''''
below), llnd til(' intl'duc:kinJ.!; df"sign allows
lheir IISC Oil panels of any thic-kne,,:s.

JACK
The TnE H:J8-.J .Jack i!; ~imilar to the

TnE 27·1-.J .Jaek, but is madp \\'ith :l lon~er

shank so thaI it ('an be uspd wilh the Tnt:
~n8-B Insubtot's (sec THE 9:18-X J:1C"
Asscmbly below). Thi;; jack e:tll :tlso 1)(" ll,.;pd
wiihollt the in"'lllf1LOl·"" if it is 1ll01l11tl'd 011
<\ thick panel. ot' mt)lllllecl with sparers,

ASSEMBLll:S
The TnE g:38-'" Bindillj.{ P(I,.;l .\,.:semhly

lind the TYPE g~~-X ,/a(''' _\i;sclllhh' ar(' ('O!l­

\Tnicni. hushing-type. jllck-Iop !N;l)illa]" dl:­
,.:iglWd fot' 1l10(llltillj.!; (Ill <'Lny pancl up to
)lIi inch thid:, Both :l1':,C'mhlies ll:<,i' tIl(' Tn'I':
!):3S-B In.-mlnllll''; to Ill'O\'ide 11l\\"-I(),.:~ in";llb­
Lion and :l low terminal I'Hp:I('itan('c, The
THE !l3S-W usc,.. 1Itt' Tn'I': O:{S-.\ Binding
Post so lhat connectiun:- 10 il can he lllade· in
S(~\'ct'al difTcl'cnt W,l\'S, \\·hilc the TYPE !J38-X
ILSCS thc TYI'I': n:{8-.f Ja(,k to whi('h ('oIITlCeiion
c;an 1)(' lnncle hy nn." TYI'E 27·\ Pillg, ,\ ";("1 f)f

two of either :i""scmhh· C:111 he 1I11)UIH(,d with
% inch ,.:padng to t:1ke thl' '1'''1'1': 27-1-:\T
Double Plug. A square shO\lldC'r on till' 'hind­
ing post b'ys If) th(' in::;ubtor which in lul'l\
call be keyed to Ihc P~lIJ('1.

The <i-I' l('akn~(' l·csislance of tll(· pol,\'­
st,yrCIlC insulatol''; is J.!;l'f":lll'l' Lhan 10 tll('!!:l­

megohms. :Iud i!lt' di.ssip:ltion faclor le,.:s
th:1n 0,0005, The: dil'('Cl cap:lC'it:llIce bC1W{,,('1l
t.wo TY1'~: 9:18-W l~illdillJ.!; Posi "\s;;clllblics
mOllnlN! % inch :)parl on a ,l..,\-in('h mcwl
panel is ahout 0,7 IJ.p.f. The cap;lc-itance of
one POst, to tIm panel is :lbout 2.2 IJ.p.f, Allllou~h
noi.. primarily ililcll(!ed fot' high \-oltap:c usc,
lhcec binding pOSts can ue: Ilsed safely at
voltages up to -1000 \'olls J)t'ak,

$4,:20

36,50

$:2.75

23,SO

Type 938-X Jock
Assembly

P<Jrk<Jf/t, f)f 10 '

PUCk"fl"oll00

P(u:kuyc "I 10

Pork,,(/,' of 100

Type 938-W Binding Post
Assembly

.1 ,.. ~8 inch

U - ~f iu"h lUiu.

Type 938-B Insulators

A = ), irll'll

A = U incl, J) = 1 ;,,~h IlIiu,

l) "" Panel"" % ind, "",,,,

Corl~ Irord: ";T,\XI',\I\,\XT

I' '" G·:l~

D '" l'flll~1 "". l~lG inch llInlC.

Code 11·1)<'.1: "'1",\:<"".,1<.,,,1'

P""kl'!J' 4 II) .. $3.20

Pelc'kay" ,,/ I()() . 28.00

(' = '4 i",.I,s'llta,...

Go</c lr,ml; ST'»I'.'l"Co;

Puc-kilO': tJf 10 '-:d~ . $1.00

l'acku!J!' of I(}() Scl4.. 8.50

A '" ~1 i".. 11 hex.

Jj ... l'"n('1 = % iup.h "".x.

C - 14 :?:-

Cod,' W"rd: "'r.lXl',\l,""T

Pad:I'Y' ,,/ to . $1.75

Packnuc til 100 15.00

;\ "" ~" inch U - )'16 iUl'h

D"" l'a"..,1 _;" illch m'IX,

Code U'ord: S""XI',\H,\lfl'
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PARTS AND ACCESSORIES

TYPE 274 PLUGS AND JACKS

$1,2.5
8.50

78.001 M
73.00/M

$0.85
6.70

61.00/M
57.50/M

$0.75
4.95

46.75/M
44.00/M

Type 274-X Plug

Type 274-J Jack
..\ = 3 ~ inch hc~,

J] - 1',,,,c1 = ~'i,,,.h m:l~.

C=~1-21'<

eml" 1l"ord: ,.'r..Xl',\H'J'Ul'

I'ru:;kuf/" (;/ 10 .
l'ild'urN (;[ 100
1(j()()-/!}fj!l .

f!OOO--11i,f).')!)

Type 274-P Plug
A = 1',,,\<,1 = ~ i""h l""x,

IJ = J.1f' irwh C = (j-;J2
/)-:!jfilldl

('ooe Word: ST"""A"C.~T

"(lckl'II" flf 10
l'llrku!JC ollOO
1{j()()-}l',"!J .

ZOOO-/."i,.').'Ifi ,

Type 274-S8 Short-Circuit
Plug

.-1 = t (~i"dlC'; IJ - ['\(6 i''''hc,~

('",I, 1I-<>rr/: ""'.''''',IUy'll'
t"lIil PriN . $1.00

Type 274-U Plug
A = 3,S j'wh he". mit.

B"" l'al1cl = ~I\ i1 ...h 1Il"~.

(' - ;,{-2':: /) = 11 Lncl,
('mle W,,,,I: ,.T.\S".\m:OT

1'(Uokaf/~ "/ /0 . $1.50
l'uck"flf oj 100 13.00

Type 274-M Double Plug
.1 _ [3 S illdH.',~ /I = I % in~hc:;

CQ{/t, 11',,,.,,: "T'S!"lnWG

/',.itl'f"iv . $0.65
}>(l<'k"ul' ,,/ 10 5.50

Type 274-0 Insulated Plug
A=J~illdl lJ_;~jll<:l,

(""d~ 1I""rd: ",'r,SI"ll"n.:

r",.k"u" "/'; $2.50
1"",k"!JC (;/ 10 • 4.00

_I - D.l:li"i im'h di:Lm .
.B = ~ i",:h C = ~i inch

D "" ~(G ini'),
COli" 11',,,,/: ST.~;o.·'·""Tl-';

I'ark""" of 10 .
l'arka(Ji' of 100
1{j(J()-/!)V:J ,

f!OU()---/ !1,!/f)!J
DOUBLE PLUG

The TYI'E 271-P. 1.110 ba:"ic' unit, ('Ol\:<i"ts of
,\, thITa(\t:d nickel-plated bm"'" sllI<l which is
fiLtul \\"ith a bCI':vllillln-r'oPPPl" "pring, A nuL
and terminal iW' flll'lli:,lu·d. TYPE 27-I-X is
~imila.r 10 THE 27.J-P, ('xecpt tlw "tlld i~ not
threaded huL has fL tubular l'ivd. lOp. Tn'E
27·I-L· 1m:; 1\ largl'l' thr('fl,.c!c-d :-;tud whi{'h i;;
I'el'essllc! to Lak(: a Tyl'~; 271 Plug. Tn'I': 27-1-1)
i,.; simih~r to TYI'~; 27-I-t· but ha,,,; <\11 insulating
phcnolic slo('\,c fUHI it thumbi!ocl'ow,

.\11 pl1\W' will C:LIT~' ~L maximum current. of
15 amperes on a resislive JO~Ld.

TYI'~: 27{ P1Ub>S n.nd ,)1\('1.:...., nl'p sltipp{'tl H11­
assembled.

SHORT-CIRCUIT PLUG

THE QUANTITY DISCOUNTS MENTIONED ON PAGE IV ALSO
APPLY TO QUANTlTlES OF PACKAGES.

SINGLE PLUGS

JACKS

The TYl'l~ 27-1 part:-; Iw.ve become almo:'it illdi~pcni'n.ble in hboratol'ic:- cH'J"ywhcl'e as a ~implc

and nexible means of illtc'l'connccting equipment in temporary or !icmi-permanent setups. In
addition to being w.;ed on CcnCl'al lbdio instruments, they arc n:,ccl by mt\,ny other manu­
fa<:LuI'Cl's of laboratury clluipmcnL.

The bt\..<:ic jack unit is the TYPE 274.-.) \\-hit·h
i::; made of nickel-plated bra.ss. All TnE 27·1-J
Jack!; arc fUl'lli",hcd with tinned tCl'mifULl::. :Lnd
nut:'. Tnol,:S 2.T-l-U ilml 2i..J.-D Plugs and idl
double plug,: arc I'c('c,",,,ed ill the top, thus
mll-king j:wk,.; fol' vLher plllg,~.

1'11(' TYPE 27..J--:-<£ ~h()n-(,in'lIit Pltt~ ('on­
sist:') of t\\"o Tn'E 27J-U Plug;o; and :1, ni(·kcl­
pln.ted bl'1lss bal'.

The Tnj': .27-1-::'\[ Double PJIl~ ('on:-:i,..;ts of
two plug:-: :-:et % in('h betw('(,ll I'Ontpl"f' ill a
mold('d poJ,\":-:tyrt'ne form. Th(, top i:-: l"C'(·(·s.,,;('d,
rorminv; a doubll' ja('k, so that tho:,(' unit" ("ao
be :-:t,lck('d in parallcl. The plug:-: arc dl'illed to
t.uke ('onl lips, or \I·ire leads, lock nuts bcing
jH'o\'idcd for faslclling_

Tho use of pol.\":';lyrl'llfl :.\:'0; lhfl molding
ma.\.(\ri:d in,'Hll"('" high kakllg(' resi"lalll:c and
low dielectric IO:N~;':. Tile cap:'Lt'itaneo uetwcen
pin>; i~ a.bout O.8j.Lj.Lf at a di"i'ipation factor of
11 1,,,-,; than 0.001. The direct-cltJ'rcnt ICl'Lkage
rc"i~k\.lH.'c is greater than 1Os megohm>:.
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PARTS AND ACCESSORIES

TYPE 274-ND SHIelDED PLUG
Tid.. :l..~(,lI\bly ('01\.<:; ...8 of a pair of TYl'E

2, I Plug.; mounted at. :-t:uulard %,-inch ~I>a(··

illl; 011 :l )"1·110"" phenolic :.UPI)Orl,. A b1:l.ck
lilli:<h ("IL..t,..:dumiuulll :<lllf'ld fits on'r the plugs
and i... CUlllll't:1N.1 tQ til{' ground krminal. The
~.....-.cmbly is dc::.ignoo to pluJ; into tuul o\"cr

<\ I)''l.ir of TnoF. 93S· W llilldillg 1-"0."(. A:-..">CIU­
blics, mounh..d 011 n motal panel.

Til,... SrI lrt'1Q41t COll~ lrord Priu

274-ND ~z.Il)"\I'l.l:GI}OGI $1.50

TYPE 274-NE SHIelDED CONNECTOR

Pric<

$4.00

Til'" SrI lI'righl CfJl/~ Word
~

274-NE ,:;" I 07.. I ~T.\I'Ln.a;n;

The TlI'~: 271-:\ E :-,hic'ld('(! C'UIlIU'('lor C"UlI­

~j,"L" of a. pair of ',\ I't: 271-~ J) Shielded PIII~'"
with :\ 3-fool length of ~hi('hkd COIl("cutril"
cahl{'. The cahle hao.;'; n ('h:tr-.J.ctcri..:lic illl­

pcdance of a.bo\lL 40 ohlll.::l :\nd till' lol:\1
t:lp:tcilancc of the :c,.~mbl.r is of the order
of lliOJJ.JJ.f.

This ("U!\I\{'('tor i;: u"('(1I1 in hij!h-frt'C!u('l\cy
wlirk ~nd in ml·:.....U1'l'IllPnt~ "llI'n' prPI·:wtiol.l.:>
in f"('p;ard to :-hidding lllU..t 1)(' ob."crvcd.

TYPE 274-NC SHIELDED CONNECTOR

Th~ a:;:-:emhk ~ simil:tr to the Tnt:
271-:\E exeC'pi that the plll~ Me tht, :--talld­
:Lnl T'YI't: 2i4-:\1 Doul>l,· Plug. It. i... ll."cflll in
appli,·aliol\." whpI"C till' l'hi('ltling f('qui~menL;;

me not. l;\lfti ...il'lltly :"{'\'('I-C lo ju...tify till:' ll."iC
of the TYI'~: 271-XE bul. where lUl:$hicltk'<l
Icadg cnnnol. !'afl'ly be \I!'icd.

T/Jr1fJ 1\'(1 lrriflhl (',A, W"r" 1',;,r

274-NC I 2~'l U1., I ST.\.'\I'\llZQO $2.75

$2.20

PLUGS AND JACKS

... - A ~,

Llc.1 - 'c inch
D .. l'''I ..,j _ 'Il in,",1 1Il:U:.

r-Ji-~")

Except. for I<iZl'. l1U'"c pal'll< nrc Yt'l'y similal'
ill dl'''iign lo ill(' Tyl'l': 271 Pl11j.,~ :\lId ,bl·k15.
1\il'kel-pl:~t<.'d 111:'1.""; i~ ll..('li in the constl'lIl'­
Lion exc·('pt. fill' tIl{' plug :-prinhr;." whil'1I ~u'C

m:\<!(' of ..pce·jall,\' II'mpl·I'!.'l1 h<"'',Ylliulll (·OPJx'r.
~lIts :md lilllwd !-flldl'ring It'l'min:lls :U"C
5l1pplk'(l.

Type 674-J Jumbo JackType 674-P Jumbo Plug

PocJ,"fI' ,,' W. • • •• $2.50

.1 ~ illt'h

H - l'"ulol 'Il inC'h m.u:.
C _ S._:l;! /) _ l~" inches

C.../, 11',,"1; o<TAsr.•••r.:

TYPE 674 JUMBO
TIll':-:c [1,1'0 nlg~l'd, hl'nvy·dllty parts dc­

,<;i~llpd fOl' \ISO in l'ircuib carr,dug I'chtivel:,,'
Ittrg(' l'UIT('nj,:-;. 'J'hey mak,' ~:\f(' lind CUll \'cnient
('01111('('1,.01'5 for rUrl'(·nt.. of 35 :unpcre.<; or Ic;.;s.

The Tnl:s G71-I' and G71-,j :ue "cry u~cful

n.-; thc plul!; :lnd i:u'k C'lC'IllPnts for plug-in
uniL"i, ~1ll'1I ns o:st'ilI:\tur coil'!.

THE OUAKlHY OISCOllHTS MlHTIOKED ON 'AGE IV ALSO
APPLY YO OUAKTlTlES Of 'AOCAGU
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PARTS AND ACCESSORIES

TYPE 920 SWITCH

TIll' 'rnE 920 Switc'h iR a l'ol~r.v, cam­
actuated, \)ladc-t~l)C switch haviug one cam
and one single-pole, double-tlll'ow switch pCI'

H'ction. A ball detent and limiting :-;top:-:. arc
built into the switch bodYi detent positions
al'O 22Y2° apart.

The switch body, ~hart. cams, and blade
holder>; arc molded phenolic. Cams :md blade
hold(']'s are keyed to~('tb{'r and held by stfl.nd­
:ll'd (j-32 machine SC'l"CW:> so that section" ('1m

h(~ Illldcd 01' romoved ('IL..;i1r. The lS\\"it.ch blades
an' rollud fill!' silv(~r OJI spring-tempel' phos-

phor-hrollze, and are clamped in slots in
the blade holden;. The bladc,.; ('an 1m hent
to :whicvc a wide v<ll"icty of switching
:11T;l.ngcmcnls.

The TnE 920-A is a fO\.lI·~polc switch
h:l.ving II po:iitions :md i'Q 3,n:l.ngcd t1mt dec­
ade steps (of, ~.n.y, l'esistance 01' capacita.nce)
al'O obt.;tinod when four unit:-; having l'cbti"e
magnitudes of 1, 2, 2, and 5 arc connected to
t.lw foul' poles. The !:l\\'it,l'h is :uT<lng('d so
t.hai the Ilnit:o; can be ndrhl ill parallel 01'
s('l'ies combination;:.

SPECIFICATIONS

I nsu lation: ),I,!ltled phenQlic.

Resistance: TIll' doc T<'~i,~lance of two ~witrh h"'d"'$
1'10$ Ih.., ':OlltU(·t h"IWC('II Ihcm is about 5 milliolllllS.

Capacitance: Th" ""I':U"il:UIl..~ between two ~witeh

I!I,ulc$ i$ "hout :.::.51'1'f.

Voltage and Current Ratings: The hn",k\l"wn volt"sc
of the insulaliun 1$ ~r('"l('r (halL :?OOO ""lts pcak, 111U$
"lInwinll :l ~"fc O!,l"r"linll m;Ulnll1l11 "f ,~JO ,"u118 r-III-lI
"11 ]ow-ellrrl'lll, work. The switch will IJn~"k lhe "ir.'ult
UI [)()(j ,"UllS if I.mll,'d "Ipi"ly 1<) thl' n('W Il<:l!inf:, b1l\
\·"ll'\~('lI "h"\"I: 150 ,"viiS may (':illS<' ,lclliruclh·c nrd",.
if Ihe ~",it("h is $('1 he·tween Ilo'l"U1 l\()$itiolls aut! Ihe
Cllrr<'lll hroken ill more thrill n few miUi:ulIj>ercli.

('"rr"uu U]J to.~ :Hll!'Cl"e:l ~.,," 00 e"rried h)' the ~wi1"h

"1 h,w ,"olt"ge lc\·d~.

Terminals: :-;n]deriul: t"rmilla!:! 'Ire :111 integral pan of
Ih" ~",i1<·1t l,l:tttes.

Mounting: Two jlall{'] holes, one %-iurh t1ial'ICl\'r for
till' ~h:,ft h.-."", fili<I 'Ill" fpr tl,,, ~iu;:I,' IO-:!;! mOUlll;ul-:
*'1'('''. :-:",itdl will lit on pm",!:! 111' tv H& indl lhi"k, ""d
kilO" i:l supplied.

Dimensions: J\lllC! space. 1% x IX IUl'lICS ,wcr-all:
<1"I,th oohilld ]HIllel, Tnt: (}:.tQ-Il, I~" illche~: Trl'f-~

020_.\ ,md -C, 2 iu(,:h"".

Net Weight: 'l'YP': 920-13, 2M '"mo"'s: "['y"r.s '::120-.\
and -C, :3 0\11[(""8.

__c'c"c'c"c-_,-=--:-_ --::--:--c:-::-::-::-,------,-- C:""C'-,,"C'·C"C'__, __-"PCn"'~,-__
920-A 4-Pole, Decode (1-2-2-5) ........•• ,. XIX",,'Y $5.50
920-B 2-Pole, Double-Throw .. , .... , .•..... XITRE 3.50
920-C 4-Pote, Double-Throw. ,... , .... ,. SOBLE 4.50

OTHER SWITCHES
Two oth('t' dcc-alle switC'hcs, TYPES .=;10-P3 :tnd 380-P3, al'C lil:ilCd 011 paJ.!;«'~ 20 ami 55,

rcspllcLi vely.
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PARTS AND ACCESSORIES

TYPE 119 RADIO-FREQUENCY CHOKE

USES: TnE 119 Choke is useful not ollly ~\S

a radio-rrCejlH'llcy ('hoke in Y;\("llllll1-t.llhc ('jr­
cllits, hut a1,,0 a.<; :LlI iuduct:wcc clement. ill
filters and tuned cin·lIils.

DESCRIPTION: The winding is the .~o·f·allcd

hclieal lypc, compo"ed of :1 large' nUlllbc-r of
thin, ,;pim.l-wound pic,;, TYPE 11!J-ll U!o'(',,; fl.

dU;.:I-typc con', The coil is mOllnted in :l.
molded phenolic hOllsing which is efrcc'\,ivcly
scah·d :lgaim:t moisture pcnd r:l I ion.

FEATURES: There is only one significant point
of rCBOllIUlCC1:tIl minor rc.~vnllll(·cs being pl':~C­

til':dly c1iminat.(·d by the method of winding
:\nd a.~sclIlbling" The ShlLl\L capaeilalH:c i::;lo\\',
so t.Imt the choke tan be u~e(t Itt freqlll'lIeics as
high as 40 nwglwycles. The WiG of an iron·..dllist.
core in TYI'E 119-13 ma.kcs po:-:,"ible :l. high­
inductance unit with vCIY little ill('rca..~c in
ea.pacitnllce and !'C:4i,4ullcc" Thc cap:\CilllllCC
ILlld conductance of thi;-; choke M:L function of
frcqucncy ILrc ;-;hown on p:Lge 73.

SPECIFICATIONS

Accuracy of Inductance: ±2{J~<,.

Maximum Current; GU 111:1.

Dimensions: lilci~LtJ :! i""hc~; for lmSQ di""·,,~i<Jn,,,
6\,'1.: ~kl'\('h.

Net Weight: Tn'.: 1l9_A, 2~ oz.: Tnt: Iltl_lI. 3 oz.

AL the lnfl, i~ (l ,·in\\",.,r thn Tn'.: II!> Choke a"d
at tloe ril-(ht.1 ~k(!tch or the ba~(! dim(!n~joll~.

I;;U n
150 n

I)-C
N",i~I""ccCfJ/>acilance

0.25 h
0.5 h

119-A
119-B

Rodio-Frequency Choke" "•..•..
Rodio-Frequency Choke" ..

C(}(I~ Wnrd

L\I,\GI;:
I.\lBIW

$2.25
3.00

TYPE CAP-35 POWER CORD

This powcr eol'c1 i", supplied wil h :tlmost
all Gencl':ll H,adio a-c opl'l"lilcd instJ'luu.cnts,
~\nd is listed here for the C01l\"l'IUellce
of tho:;e custumers \\"ho require occa$ional
rCpl:lI·{'ments.

Tla: T'll'~: C:\P-35 Power Cord is sc\"cn
feet, long, ;wd has the plug :ltId conneetor
bodic$ moldcd in ruhhcr din·ctl .... to lhc two­
conductor. :'\0. 18, TYl'~: SJ, stranded cOl'd.

Net
'1'YW Il"'il/ht

CAP-3SI Power Cord

Coo,
11'r.rd Price

$1.75
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APPENDIX

REACTANCE CHART
Alw.YI l,I1C COrTclpondlng K.lci

10M n

1 M.

100,0X) n

lO,CO::> n

w
V

Z 1000.
<
~

v
<
w 100 •

~

10.

1Q

.1Q

.~ .~ .~ ~~ .~ .~ .~

.-~• ..~~ •~~ Ii!• ~ y ~

.:::~ o:fl>::l ~ .:::~ ~ ~,.

~ ~:,~,."~~ !JJ# ,.ol ~~ ~ .,~ '-oil ~~ ~..
".::1 .~ <5>' .~'o .::1, ,

, '
" ...,.~ '•. ~~,o 'ti1I ~ ~ ~• 1'1"'~.~",1I til ~

~

.~ ~ ~.~
'.

~~ "~ ~ ~.lI

a '.
~~• til..~.- ~,·tl!<>Kll•••• • ~•~ ~ .~ ~" ~¢'.~ ~ .:::~

1IiIi' .1.-~.. Ii!• ~:}!l1!•.~ Ii! .,§"~..~ ~

.:::~ ~

·~'o
~ .~ ,!9<5>IlI.:£I

• '1iI'~• .111~~• ~"'."
'-oil • Blil .,~o. Blil

.~ .~'% ~...~ .~ .~ .~ , ,
•

RIUIi~~%." ~ R11111 a• '-oil• Blil III~¥:.,~
, ~::l .~ ~ .~ ~.- ..~Blil• '-oil• Blil• Ii!• U • ~

1 , 10, 100, H, 10ke 100 Ie lOCO kc 10,O:X:>

1 M, 10 '-'< 100 '-'< 1000 '-'< 10,00::> Me l00,OCOMc lJXXJ/XYJ Me
000 ..) (30 ...) (3 ..) (30e..,) (3,m) (,3 c..,) (.03 (I")

FREQUENCY
FIG. I

TIIf' "/"·hll'I."nY;lIlt tl",n 111:1)' 1)(' ll_C;!lu lind:

(n TIl>.' ll':"":lI"'C! <If " \l:;""" i",I"N,u"",, ," n ~h'cn

rrt"ll"""'~'.
(2) TI...· u'",-'a'lI'1' ilr " 1t;""11 ""l',,..it,,,,/'t' :.\ " d,"('n

h(~ltl"I"'~

(:0 Thl' r'-'I\II:"" ("'1I,,(>ur.)'''( " ci\("u il"I"N:""~ :!.lId
":!I',... i,,,rwl'.

In ",.I'·r I" (,,..iIi'nt,· .h., .h·1\'r",j""!i",, nf mallnilwlC!
of til<' '1II,ml;';'" ;1II,,1\l.. 1 In I"''' "r IlIn.... '1\:lIili,·"m
lij.... l1\·~ ,Ill' "11",, i, <l;,i,k~l i"l', 1,,"" 1""' •. l"i~tln' 1 ;. the
COIIII'I"Ie- ..t,:"'1 '" 1..-' H",-~I f"r r'"u:J, ""I"llh,l;m". Fh:urll

2, "·hi,·I, i. ;0 ~in~l ... ,1"":'1,11' of Fil:llrtl 1 l'lIbrl:t-.J "1'1M'"xi­
m"tcl~' ;- lim,'., i .. I" lte.· ,,_I wlu'n' Ihr· "h:.n;fie:,," twu
or Illtfllli!.:ur('3 "' ... 1,,10(' ,It'I\'1rn;uf'fl,

TO FINO REACTANCE

I':ntt'r I lot' ,·hnr,"' "I'I Iif'1.11~· f, "''' tIl\: 1"'\1""1 <frt<o llle'\t'~')
"tid :,I,,"~ lilt' li,o('~ ...l:mliliK III'W"I"I' I" Iht' lefl (e:'l"...i­
I:ltwcl tlr I" IIIV ,is:l" li",I,,,,,,",..,'I, ('".-r'\'IM",.lilll: -.t-:rll-"I
('11>1"-'" "r I"w"r) 1Il1l'1 1M' \1 .....1 11,ro,":h""I. I'r"je<·t
h"ri~""tl,II)' lu Ihl' left ft,,,,, II".. illler......·,i,," ;0,,<1 read
ro':,rlnllr,',
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REACTANCE CHARTS

TO FINO RESONANT FREQUENCY

E"'cr rhe ~1:tlLlillL: 1illc~ fur the d"ell illrhwt:I1l''C :Hld

''''I''''''1:'''''ll, I'n'j<...·' \1"",,,\\":,,,\1 frurn tl1l'k i",cr>e",inn
:H"l reml rC~<J":lIlL frCfIIlCnC)" frulli the honum ~,·"Ic.

(·"rr''''1''llldiul.: l'C;tle~ (ulJl>er I)r l"we)') mil,! he. ll~ed

110 r, >111:11,)111 •

'·:.lfW/I,I..: The ~:lI"l)lc ll'O'''l indiral(',1 (Fi~"rc I)
('orr",,;p"llIl~ HI " frC'I""'ll'.\" o{ "h""1 700 \;1' :11,,1 an ill­
dUl"t:lUCC of :iIKI }It.. or " C"1',,,·;I,,,,,·., "f \(10 /Allf. l!.idlll:
in cith.......,..c :l re,,\·t:IlI\~ uf :,I"Ill! :!OllO ..,1""". "n'l!
n,·"tIllut rrl'qllcl"'~' uf :'I drcuit <'<lIll:liu;llL: the!<'} ,·"lllc~

<If ;lldUt"I:Lll,'''' :.tlI! '-:'!J;lcit:mre j,. vf «>1If,«>, ;00 1<(',
"1)lJru~i,,'''tdy.

USE OF FIGURE 2

Fill.lJl'C :! i.• u_ed to "hlain ;l,hl"i""al fl!'(·... I~l'ln of
,..~"(1i"L: Imt d,.,." ""t III:",.., tho dedmal I)()int whit:I, "'lI~L

he ],.waled f,-",n ;, I...dill,ill"r~· ell('-~" fill Fi!tu,-o I" .-:ill~e

the ,.hart lI"c·('«"rily "(Hlllir~" (""" Inl::Irilhmi(> rle":ld,,~

f"r inchwt:llwc ""d raJ\ac·it:lIwc ror c'"cr.'" ~i,,~lc .Iccml"
fif rrt"'I"OIW>" "",I rl':Irl,,"c'C. \l"lr.<,; the rM,'C.'L <10.·.... '10:, fur
L "".1 C i_~ d\O'<'ll, thl." c:,I,·"blNI val"l'~ IIf rca.'u"wc all,1
f,-<'<i1ll'n"y willI..... in "''-'-''1' l'~':I f:ll'Wr ul :$. 1li"

1-.:.r'''''I'/.·: (C"nli"",:u.) Thc ,-<,"<,I,"wC t<.rrt·.<p",,(lilH:
t" ,-LOU I'h or llJ\ll'",r i~ ::!:!:ltl ,)hUlS al ;\:! k,'. their rc<n"""t
frC{lllellc~·.
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APPENDIX

A CONVENIENT INDUCTANCE CHART FOR

SINGLE-LA YER SOLENOIDS

(I)

The "Io"rl "" ,I,,· ""Xl l"'~" j, 11".,1 rur .IC1<:'rlU;lli"l,t the
!I"mber "r tllr"~ 1Il"·C-.''''')' ,<> ,,1>1:1;" " ~i\"c" i",h,,'''''''''c
I." II ~;,,.,,, wi"dim: f",.,,,. Tlot· ... I"',.ll"'I,.".;, 1'1f)11~1 frOlll
-,,,,,,1:. ..<1 wjn<linl.( ,l:.t:. IlUlolj-I,,·,1 loy wi,,, llhmUr:"..t"rcr~
""d ;~ "~f'(l I" <It-tl'l"will!' tlie wi,." ~;~C.

The \·"ri;,l,ll·~ <Ire II, the llu,,,I~,. vf lllrll~. "",II ",he
rill i., "r II ;,,,li"1( 11:!1ll.(~h to winding diamct('T'. The' rat i" of
it"li"":OI1L"{: ,,, tli:""I'\l:r l;tl win' lin", 1. ,J i. ".,·.1 ,,~ (I

1''''"'''''''1''1".
'1'10... "urH" we,,, '·"'''1'''1(.~·1 fru,," the "~I)r('"-,i",, ~in~!I

ill Ci"I-lIb,. 71 "f tll<, 1',;0;. Hurc"" of """IUI""I~. wllkh.
lI.i"", 11,(> h"',,,i,,,,I"ey "r Ihe "h"rl, ""'." he wrillcll,

.Il:t.;(l.... ,,'1/' •
,,~ ---,-- "

,,11l'l'c I. i_ tll<- inrl""l""rc ill ).Ih. r: is X'lIwuk,,'~ WllSlflnt.
,,11,1 ,I "lid I flrc ill i1l<'h",_.

Thi~ ("1'1<, of lhe CXI,rl'~<i"" i~ p"rli"III:ll'1)' '"tll'I'{'I,i!:lIl,
1"'''''lI'C, in de,kllilll: .."il~. Ihc ('IIl'illl'('r 11"'1:111.1' ~t"rl~ wil h
" ",il'cll ,·"il r.jrm (/ <I kll",,",,) :lInl ,,,.'Cd~ ;, ~il'en indllct­
""l'e I. (I. <I ea"il~' ,'"k·ul'll"l).

:-:'ill"" X:tl!:'wk,,'s l~"'<l""t u"J... ,,,I~ ,," Ihe rll,i" {III.
thl' II>IC"( lhi_~ r:otiu r"r the h,,,,;~o"I,,I_"',,le,,,,,k,', "lItht·
l'llrvc" 1,,, .... lIet ~() dial. ill l,hmilll.: them, ","1)' Ollc "III'I'C
lll't"ti 10« {'"kllhted. Thl'l "I he,,,, """ I"" I1I'"wII fr"m :0

tculpl",c.

For imcrr~,I:,tilll: IOC(WCcll <,,,"VC", i\ 1"I:,,,',,llIlIie ~('"Ie

l'O\·e";"", nlHl der:"lc "r J. <I i~ ~h"\\'I1"~ tho ,.il:h~ "r Ihe
{'11,,"I.

EXAMPLE

.\~ all '-X""Il,ll' "r tile u.<\' ,,( tlu~.<e 1"1':'1'1.<. l'I>U,idl'r thc
llr"I>ICIll ,,( d(·_il!lliul.: " e",1 "f IUU I'h illlh"'t,,, ...e '''' :t
wi",lilll: ("rill Iw" i""I,I'-" ill ,Ii;"""'lcr, with :lll :"':,i1:<lIle
wiwlilll: ~Jl"('C II( IW" ind",<, The 'In,,ntil~' I ,J i .. llUil)'
,,,,<I I. di,.)U.l-:llll'l'inI:1hceh:u'( "II. d - ,;0:",,1 fllU"w_
illl: 01"",,, 110" "\11'1"':<1 the ,,(·,'ti,',,1 li"c I II ... l. "'~, n",1
Ih"t II, :l~ indir",c<l l,y 1he lerl h,wd ,·,'ni,'"l ~":llc, i~

;'·1 ~lIl'II",

witli :l wiudilll-: SV"I'C of lW" i, ...hc <, lloi~ i~ c'lui,·,tl(llit
to~, lurn< 1J('I'lint':Ir i'Il'Ii. "1,,._(' "'"uwl. 1'11... <c'~lml d",rl
>11<",,", tl",. ~", IS cll""'cl "r ~i"I:I...,ilk_, X,I. ~(I "<>ullll'­
"ilk-. "r ,ill~lc.'~)llOn- "I' X". :!~ do"I.lc_eon"lI_l~,,·e1"cd

wi,'(' "'''\lId 1,(: """"I <,j,,,c "")\1,,'1. Xo. ;!:; l>:<t·c wire,
donl>lc <I"lt....d, <,<),,101 "l<~, 1..· 1I,~d.

"'Hndin 1"~ln,,"c,,'. ~"d .\Icn~"rc",c"t~." p. 252.

::il!!~~~!~~~i!~~~fil!::;:s~-iE~~~~~ :=-:::..-;
==============~~=~===~~=_====== ---==!55!= ===
-------------~~~-~----~-------------- ------------------------~'~-~=-=~~----------- -- ------:====:==::=:::::~ ..~,-,,=-:. G:::::::::::::: -·:m:-"ii~••••••••_.~~....r;•••r..lll.__••••- ••••- __ .... ._•••••••••r;'Ar.•••~••• __._._. _._. • .....__

::r.;I~~.~;~=.:I.;ii~~~~~~~i~~I~~1~;.:!i~
.--~-- -- - -----------------------­. --~---- -- ------------_.._.._---------­~~..~-_.._.. _.._------------------_.._-_.._-

~e~:55!:: -==--;:::::5::::::::::55::=5--::===-::_ _-------_._ _ --.------=_.:..1: ......_.__ - - ---_ ---- .......................- ..-.--.-:a :a....••..•• .
••••••••••••••••••••••••••••••• •••••••.............................................................................................................=................ ..... ···iii ..

••••••••••••••••• ••• I. .... iii••••••••••••••••• II' GI .11....................... . .
• • •
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APPENDIX

DECIBEL CONVERSION TABLES

It is coO\"enicnL in measurements and C3.1..
cuJalions on communications s)'stc.ms to
express the ratio between any two a.mounts of
electric or iLcolL'ttie power in uniUi on a
lognrit.hmic scnle. '1110 dtcibel (1/1Otb of the
btl) on the brigg~ian or oo.<:c-1O scale and
the rlt:ptr on the nl\J>icrinn or ba.sc-e scale are
in almost UniVCt'l'll\llL'iC for this purpose.

Since voltage and current. arc related to
power by impcdnnec, both the decibel and
the tU'1H!r can be IL'iCd to express voltage and
current ralios, if care is taken to account for

Decibel-The number of decibels X. corre­
sponding to the ratio bet.ween t.wo amounts
of power PI and P~ i.~

the impedance; l\SSOC.iatcd with them. In a
similar manner the corre-:ponding :lcoustical
quantities can be comp.'lrcd.

Table I and Table lion the following p.'\ges
hlWO boon prcp:u"(.'(1 to fllcililatc making con­
versions in either dirt'Ction between the
numhcr of decibeu and the corresponding
power, voIL'Lgc, and current. ratios. Both
tables can also be u~1 for 'lepcrS and the
mile of 8lan{/(&rd coble by applying the con­
\'ersion faelors from the table on the opposite
page.

can be used to C'\'aluntC' the impedance and
power factor term."l, siut:c both nrc similar to
the expre5.'!ion for pow('r ratio, cqu:\tion (I).

When two voltages HI il.lld B1. or t.wo cur­
rents II ami It OJ>C11l.tC in idcntieal impedances,

1',
N. - 10 log" P~ (I)

X"'rH!T - The number of lH'I>Crs -"".,. corre-

I, . PI'
8pom mg to 1\ pOW('1' mtlo 1-'1. LS

. h'l II
1"01' volll\~o mtlo~ 'l'ft 01' ClIlTont. l'atios T;

wOI'king in identi(·:d iml>cdl~ncc81

N.. _ 20 10g1o ~l (2)
~,

and
/,

(3)Ndb - 20loglo~

1£ 8 1 and N2 01' {I rLnd It ol)('rn.te in unequal
impf'dUIH.'&.i,

8 1 Z.
N db - 20 1010;:10 -I' + 10 loglo""'=':'1. Zl

\ ' I I 1',....,. - '2 og. P
1.

\ ' I 1.:.\• "'JI - og,-/,
~~

(6)

(7)

where ZI Bnd Z1. a.rc the absolute m.'\gllitudes
of the corresponding impc(hUlCC:!l and kl and kt.
arc the valuCli of pOwer factor for the im­
pedances, E I , }OJ1., I It and It are aL"O the
absolute mngnitudes of the corresponding
qunntitics,?\ote thn.t Table I and Table II

. II I ZI I k,
,\ .., = log. /, + 2 101;, Z, + 2 101;. k, (9)

where ZI :\Iul Z1. Bnd k l and k1. arc as in cqu:\­
tions (-i) and (5).

When HI and E't or II and 11 olX'r:.\te in
unequal impcdlll1l"CS,

. HI I I Z1. I I k, (
.\ ••, - log• .". + -2 og. Z + 2- og.;:- 8)

J:,,1. "'I "!

and

and

k,+ 10 loglo k;

I' I /, 0 7,! • .,. 20 oglt - + I loglO,
It Z~

k+ 10 logll ~

(4)

(5)

,wd I
/,

N..,. - (lg~­/,
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DECIBEL CONVERSION TABLES

RELATIONS BETWEEN DECIBelS, NEPERS, AND MILES OF SfANDARD CABLE

dccibel.s .
decibe" .

mil(!:f of 1I1::mdll.l't.l e:lble
rnil~ of fillilldard t::lllle

nepel'$ •.....•
nepera .

"".1151
1.056

.9-17

.109
$.6$G
9.175

To P11'ld

nepeD
miles of $tlllldard cable

declllcl.s
~....
decibN

milesor Itandarcl ('lillie

TO FIND VALUES OUTSIDE THE RANGE OF CONVERSiON TABLES

\ :\Iucs outside the mngc of either Table I
or Table I[ on the following )Xl.gC!$ call be

readily fOlUlll with "Ill' help of the following
simple niles:

TABLE I: DECIIlHS TO VOLTAGE AND 'OWU RATIOS

Number of decibels positive (+): ubt.m<:t
+20 dcdbcls ~ucccssivcly from the giycn
number of decibel" until the remainder falls
within mngc of Table I. 1'0 find the ,,'Ol1ag~

rulw, mult.iply the corresponding value from
the right-hand voltage-ratio column by 10
for cach time you liubtractcd 20 db. 1'0 find
{)IC power ratio, multiply the corresponding
value from the right-hand power-ratio column
by 100 for each lime yOIl subtrt'l.l:u..'<i 20 db.

Example - Give",: 49.2 db.
49.2 db - 20 db - 20 db = 0.2 dh
"oltage mtio: 9.2 db -+ 2.88·1

2.884 X 10 X 10 - 288.·1 ~ -)0.2 db

Power 1'alio: {l.2 db - 8.318
8.318 X 100 X 100 = 83180_<19.2 db

Number of decibels negative (-): Add +20
decibel:'! SUCCC8.<;i\·cly to the given number of
decibel:'! until thc :sum fall:; within the range
of Table 1. Por the colloge ralw, divide the
vl\.1uc from the left-hand vo1t:\gc-rntio column
by to for each timc you llddc<.l 20 db. For the
l)Qu;cr ratio, divide the vlllne from the left­
hand powcr-mtio column b~· 100 for cadi time
you added 20 db.

Example - Given: -49.2 db
-40.2 db + 20 db + 20 db - -0.2 db
rollage mtio: -9.2 db _ .34(;7

.3-167 X 1/10 X 1/10 - .003'167 ~
--10.2 db

Powermlio: -0.2dl>_.1202
.1202 X 1/100 X 1/100 - .()()OOI202~
-·19.2 db

TA8lf II: VOlTAGf RATIOS TO DfCI8ELS

For ratios smaller than those in table-:V[ul­
tip!y the gi,·cn ratio by lO successinly until
thc product can be found in the table. -From
the number of decibels thus found, subtract
+20 dccibels for C".\ch time you multiplied
by 10.

Example--Gil:Ctl: Voltt\ge rat.io = .0131
.013l X 10 X 10 - 1.31

From Table H, 1.31 - 2.34-5 db
2.3-15 db - 20 db - 20 db = -37.055 db

For ratios greater than those in table­
Divide the given ratio by 10 succc~ivcly

until the remainder can be found in the table.
To thc llumber of decibels thus found, add
+20 db rorctl.ch time you divided by 10.

Example-GiL'CII: Yoltnge ratio = 712
712 X 1/10 X 1/10 - 7.12

From Table II, 7.12-17.050db
17.0W db + 20 db + 20 db - 57.050 db
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APPENDIX

GIVEN: Decibels

TABLE I

TO FIND: Power and {VcoltaS,e} Ratios
urren

TO ACCOUNt FOR THE SIGN OF THE DECIBEL

Fo. positivI (+1 values of th. decibel-Both \'oltnge
lind l)(lwcr mti08 IIr", grcalcr lh:m unity. Ul!C the t\\'o
riglllrlwmi columnll.

h.ompl.--Gjt~'l: ::i: 9.1 db. Find:

-db+....
" oJl/lg~ l'Olctlr

db
VuJIUQt. Powtlr

/(ntio /11.1;0 Ratio Ratio

1.0000 1.0000 0 1.000 J .000
.9886 .077t .1 1.01! 1.029
.9772 .9550 ., I.Ot9 1.0"'"7
.06GI .0939 .S 1.035 1.072
.9550 .tH20 •• I.o-n I.ODO

.0441 .8013 ., 1.050 I.lii.

.0333 .R710 ., 1.072 I. as

.O!i!2G .Mll .7 I.08·~ 1.175

.9120 .8318 .8 1.006 1.202

.9010 .8128 .9 1.100 l.i3O

.8913 .7943 1.0 1.122 1.259

.8810 .7762 1.1 1.195 1.288

.8710 .7586 ... 1.148 1.318

.8610 .7413 I., 1.101 1.349

.8511 .7244 I.' 1.175 1.380

.!H14 .7071) '-' I. 11:1l) 1.413

.8318 .6918 1.0 U02 1.445

.8222 .0701 1.7 1.216 1.479

.81'i1R .6G07 1.8 USO 1.5101

.80S5 .0457 I.' I.U5 1.549

.7943 .6310 2.9 1.259 1.585

.785i .GIGa '.1 1.274 1.6!n

.7762 .G026 ,., 1.288 1.GGO

.7674 ./i888 ,.. 1.303 !.G08

.7580 .57H ,.. !.SI8 1.738

.7491) ./iG2S ,., 1.334 1.778

.HIS .5''''5 '.0 1.3·10 1.8iO

.7Si8 .6S70 '.7 I.S05 1.86l!

.7l!H .5248 '.8 1.880 1.905

.7IGI .51i9 ,.. 1.390 1.950

.7019 .5012 3.0 1.413 1.995

.6998 ...8D8 S.I I.Ull i.042

.Oll18 ,4786 3.2 1.44-5 2.08D

.68sn .4677 s.• I.-Wi 2.138

.0161 ,4571 s.• 1.419 1/:.188

.6683 .40161 s., 1."96 2.i39

.6607 .4365 '.0 1.514 i.291

.6SSI .411:66 S.7 1.5S1 i.344

.M57 ,4169 '.8 1.540 i.399

.6383 ,4014 8.9 1.567 2A55

.6319 .3981 '.0 1.585 2.512

.6iS7 .S890 4.1 1.60S i.570

.6166 .380i 4.i 1.022 2.630

.6095 .3715 •.s LOU 2.692

.6026 .8631 ••• 1.660 i.754

.5957 .5S48 .., 1.679 2.818

.5888 .5467 '.6 1.698 2.884

.6821 .5588 '.7 1.718 2.951

.5754 .5511 '.8 1.7S8 5.020

.6689 .5i56 '.9 1.758 5.090

For negol;",e (-) ..."Iu.. of th. de~ibel-Bulh vOllal{C
tlnd />ower r:ltiQ$ flr<,t ICll:!I than unil,.,r. Vile the 1,.\\"0 ltlft­
hanl (:OIUlllllll.

PQ",'/'.r l'oIla~
H{llio !ratio

+tLI db I ~.I28 2.851
-0 I db o 1230 03508

-db+.. ..
JIoIlu!JC ['OlUr

db
Vol/II9r P(lWef

Ratio R(,tio Rutio Rtllio

.5623 .3162 5.9 1.778 3.162

.5550 .3000 '.1 1.700 5.230

.r.~95 .3020 U 1.820 5.311

.5U5 .2951 '.8 1.8"1 3.388

.6370 .iS84 ... l.8G2 SAG7

.5~09 .2818 •., 1.884 3.S48

..52-18 .275-' '.0 1.905 $.031

.5188 .26M '.7 1.928 3.71.5

.5129 .2630 5.8 1.950 5.802

.5070 .2570 5.9 1.9n 3.890

.5012 .2512 '.0 J .995 3.98l

...ll55 .U55 ,.\ 2.018 4.074
A8911 .2399 0.' 2.042 4.169
ASH .25H O.S 2.065 4.266
...786 .!li91 0.' 2.089 4.3G5

,4732 .2i39 ,., i.1l3 -~A67
.4077 .ilsa 0.0 i.138 ".571
A024 .i138 0.7 2.10$ ".677
."571 .2089 0.8 2.188 4.786
...51ll .iOH '.9 2.i13 4.808

,4467 .1995 7.0 2.239 5.012
.«IG .1950 7.\ 2.i65 5.1i9
.4365 .1905 7.' 2.291 li.'t48
.4315 .1862 7.S 2.317 5.370
.4'200 .IBiO 7.' i.5U 5,495

A217 .1778 7.' i.571 /l.6i5
... 109 .1738 7.0 2.309 5.754
... Iil .1698 7.7 2.4i7 5.888
.407-1 .1660 7.8 i,455 a.OiG
."Oi7 .IGii 7.9 iAS3 6.106

.3981 .1585 8.0 2.512 6.310

.3956 .LH9 8.1 'l.541 6.0157

.S890 .1514 8.' l!.570 6.607

.3540 .1479 8.' i.600 6.701

.580i .1445 8.' i.6S0 0.918

.57S8 .1415 8.' 2.66\ 7.070

.5715 .1380 8.0 2.692 7.2-14:

.8673 .1549 8.7 i.7i5 7.415

.5631 .1318 8.8 i.754 7.586

.8589 .li88 8.9 i.786 7.762

.3548 .1259 '.0 2.818 7.943

.5508 .liSO 9.1 2.861 8.li8

.~H07 .li02 9.' i.884 8.518

.34i8 .1175 '.S i.917 8..511

.391l8 .1148 OA i.951 B.710

.3!MO .11ii! g., i.985 8.015

.8511 .1096 9.0 5.020 9.liO

.3273 .107i 9.7 5.055 9.355

.3280 .10.., 0.8 5.090 9.550

.5199 .IOi3 9.9 5.1!l6 9.772
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-db+.....

DECIBEL CONVERSION TABLES

TABLE I (continued)

-db+.. ...
Vol/(lue I'Olller

db JfoI.lllfJe Pou:er
Halio Ratio /latio /latio

.3161 .1000 10.0 3.162 10.000

.5120 .09772 10.1 S.IDO 10.i3

.8090 .09550 lO.e S.'lS6 10.47

.8055 •00383 10.8 S,Il7S 10.72

.8020 .09120 10... 8.Sll IO.OG

.2085 .08918 10.5 8.350 11.22

.2051 .08710 10.0 3.388 11.48

.IlDl' .08511 10.1 S.HS 11.75

.l!81H .08:'118 10.8 a.·UJ7 12.02

.i85 1 .08128 IO,Il 3.501:1 12.80

.2818 .07943 11.0 3.548 12.59

.2780 .077(12 11.1 8.589 li.88

.2764 ,07580 11.'l 8.031 13.18

.2723 .OHl:l 1I.S 8.073 ISA!l
,!Z611i .O7\!4.-l 11.4 8.715 15.80

.2601 .07079 I1..S 8.7:18 B.IS

.'l680 .00918 II.G 3.R02 \·1.45

.iOOO .00761 11.7 8.8016 \4.79

.2570 .OGG07 11.8 8.890 15.14-
.25011 .00457 11.9 :UlSG 15A9

.2512 .06310 12.0 3.981 15.85
,'l·U;::1 .061(1(; 12.1 '.Oi? 16.i2
.24(jr. .06020 12.2 4.074 16.00
.2427 .05885 12.$ 4.121 IO.f.lS
.2899 .057!H 12.4 4.109 17.38

.2371 .05625 12.5 4.217 17.78

.i!54~ .05495 12.6 4.206 lUO

.2317 .0.$570 12.7 4.:115 18.02

.nul .05248 12.S 4.S65 11).05
.2205 .05129 12.9 4.410 19.50

.2239 .05012 13.0 4.467 19.95

.221S .048!)S 15.1 4.519 20,42

.21S8 .O·J'SO 1S.2 4.571 20.89

.210:i. .040;7 I~.S 4.0U 21.SS

.2138 .0·1571 13.4 4.677 21.88

.2113 .04467 IS.5 4.732 22.59

.2080 .0·~S05 IS.O 4.7B6 'li.OJ

.'l065 .OUGG 1$.7 4.842 is-''4

.20,~2 .O'~10!) 13.8 U9R 23.99

.2018 .040701 15.0 ",1)55 U.55

.1995 .03981 14.0 5.012 25.12

.197i .03800 14.1 5.070 i5.70

.1D50 .0:laM 14.2 5.129 'l6.SO

.11)28 .03715 I·US 5.188 20.92

.1905 •03651 14,4 5.248 27.54

.1884 .03548 14.5 5.309 28.18

.186i .05467 14.0 5.370 28.S"

.1841 .035BS 14.7 5,433 2!LSI

.1820 .0:~311 14.8 5.495 30.20

.1799 .032S6 14.9 60659 30.90

.1778 .03162 15.0 5.623 31.62

.1758 .03090 15.1 5.689 32.36

.1738 .03020 15.2 5.75" 53.11

.1718 .02951 15.5 6.821 33.88

.1098 .02884 15.4- 6.888 54.67

.1679 .02818 16.5 5.057 35.48

.1060 .0'l7.54 15.6 0.020 36.51

.1641 .02092 16.7 6.095 57.15

.16U .02630 15.8 6.166 38.02

.1003 .02570 16.9 0.i37 sa.90

VoltlllJ'l Power
db

Voll(I!J~ POlVer
Ratio Rotio Ratio Rutio

.1585 .02512 16.0 6.310 39.81

.1567 .02..55 16.1 0.383 40.74

.15-19 .02309 10.2 6."57 41.69

.1531 .02S.... 16.5 6.53t -12.66

.151" .02291 1604 6.607 43.66

.1496 .0i!i59 16.5 6.683 44.67

.1479 .02183 10.0 6.761 45.71

.1..02 .02138 10.7 6.880 "6.77

.1 ..45 .020811 10.8 0.0\8 47.80

.14:19 .02042 10.11 6.998 48.98

.1413 .01995 17.0 7.079 50.12

.1996 .01050 17.\ 7. Hit 51.'29

.1380 .01005 17.2 7.244 62.018

.1305 .01862 17.3 7.SiR 63.70

.1349 .01820 17.4 7,413 64.05

.1334 .01778 17.5 7..199 66.23

.1318 .01738 17.6 7.5S6 57.54

.IS05 .01608 17.7 7.674 58.88

.1288 .01(160 17.8 7.76i 60.20

.127-1 .01622 17.9 7.852 61.66

.1259 .01585 18.0 7.943 63.10

.1245 .01549 HI.I 8.035 64.57

.12S0 .01514 18.2 8.128 66.07

.12\6 .01470 18.:1 a.i'l2 67.61

.1202 .014015 18,4 8.318 69.18

.!l8g I .0\413 18.5 8AH 70.79

.1176 .0\880 18.6 8.5\\ 72.44

.1161 .0\349 18.7 8.610 74.13

.1148 .0\318 18.8 8.710 75.86

.1155 .01t88 18.9 8.811 77.62

.1121 .01159 19.0 8.913 79.43

.1109 .01i30 19.1 9.016 81.28

.1096 .OlilOi 10.2 9.120 88.18

.10806 .01176 19.3 9.2i6 85.1\

.107i .01148 10.4 9.333 87.10

.IOS9 .01122 19.6 9,441 89.18

.1047 .01006 19.6 9.550 91.20

. lOS.'; .01(172 19.7 9.661 93.35

.102S .01047 19.8 9.772 95.50

.1012 .01023 19.9 0.880 1)7.72

.1000 .01000 20.0 10.000 100.00

-db+.....
Voila~ Power

db Voi/llgfJ IJov:er
Ralw Rotio Ratio Ratio--

3.162XI0-1 10-1 10 3.162 10
10-1 10--' " 10 10'

5.162XIO-t 10-1 SO S.16!lXIO 10'
10-> 10'" " 10' 10'

S.162Xlcrs W' " 3. HJ!lX lOt IO'
W' 10'" '0 10' 10'

S.162XlO-· lO-l 70 5.10!lXI01 10'
10-· 10-' 80 10' W

3.102Xlo-t 10'" 00 S.16iX 10. 10'

10-$ 10-10 100 10' 1010

To find decibel values Outside the ran~e'or this table. see page 217
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APPENDIX

TABLE II

GIVEN: {Vcolto9,e} R.atio
urren TO FIND: Decibels

3.41-t10.655 db (vonfLge)
10.G55 db X J.1 - 5.328 db (powor)

POWER RA1I0S
To flnd the number of decibels corruponding 10 Q 9;".n hompl.--Gi",ell: a power mtio of3.41.
power rotio-Assume llltl given power ratio to be :\ find: 3.41 in the table:
voltage ratio :lnd find the eorreslJ,onding number of
decibels from the t:lb]c. The desired result. is CX,\ctly
ollc·lmlf of Lhc number of dceihcl1ll,hus found.

Vol/age
.00 .01 .02 I .os .04 .05 I .06 I .07 I .os I .09ROlio

1.0 .000 .086 .172 .257 .341 .424 .506 I .588 .668 .749
1.1 .828 .906 .984 1.062 1.138 LiloJ U89 1.86~ lAS8 1.511
1.' 1.584 1.656 1.727 1.798 1.868 1.088 2.007

I
2.076 2.1404. 2.212

1., 2.279 2.845 2.411 2.477 2.542 2.607 2.671 2.78"' 2.798 9:.860
I.' 2.928 2,984 8.046 8.107 8.167 3.227 8.287 8.346 3..105 8.461.

1.5 8.522 8.580 5.637 5.694 3.750 5.S07 3.S62 HilS 5.97S 4.028
1.' 4.0S2 4.187 4.\90 4.244 4.297 4.850 4.402 4.454 4.506 4.558
1.7 4.609 4.660 4.711 4.761 4.811 4.861 4.910 4.959 5.008 5.057
1.8 5.\05 5.154 5.201 5.249 5.296 5.S4S 5.890 5,487 5.483 5.529
1.' 5.675 5.621 5.666 5.7tl 5.756 5.801 5.S45 5.S89 5.988 5.977

2.0 6.021 6.064 6.101 6.150 6.193 6.235 6.211 6.319 6.361 6.403
'.1 6.H·~ 6,486 6.527 6.568 6.60S 6.649 6.689 6.729 6.769 6.S09

••• 6.S48 6.8S8 6.927 6.966 7.008 7.044 7.082 7.lil 7.169 7.197.., 7.235 7.272 7.310 7.347 7.384 7.421 7.458 7.495 7.532 7.568•., 7.604 7.640 7.676 7.7Ii 7.7408 7.785 7.819 7.854 7.889 7.924

'.5 7.959 7.998 S.02S 8.002 8.097 8.1S1 8.165 8.199 S.252 11.266
'.6 8.299 8.SSS 8.866 8.899 8.48i 8.46.~ 8.498 8.580 8.568 8.595
'.7 8.627 8.659 8.691 8.72S 8.755 8.787 8.818 8.850 8.881 8.912
'.8 8.945 8.974 9.005 9.056 9.066 9.097 9.1i7 D.158 9.188 9.218

••• 9.248 tU78 9.808 Il.SS7 9.S67 Il.SIlO 9.426 9.455 9.484 9.51S

3.0 9.542 9.571 9.600 9.629 9.657 9.686 9.714 9.743 9.771 9.799
'.1 9.8i7 9.855 9.888 9.911 9.959 9.966 9.994 10.021 10.049 10.076

••• 10.108 10.130 10.157 10.184 10.211 10.258 10.264 10.291 10.517 10.844•., 10.570 10.597 10Ai5 10.449 10.475 10.501 10.527 10.555 10.578 10.004,., 10.680 10.655 10.681 10.706 10.781 10.756 10.782 10.807 10.832 10.857

'.5 10.881 10.906 10.981 10.955 10.980 11.005 11.029 11.053 11.078 11.102•., 11.1 26 JU50 11.174 11.198 11.i22 11.246 1uno 11. 293 11.317 11.341
'.7 11.364 11.387 11.411 11,454 lIA57 11.481 11.504 11.527 11.550 11.578
'.8 11.596 11.618 11.641 11.664 11.687 11.709 11.782 11.754 11.777 11.799

••• 11.821 11.844 11.866 11.888 11.910 11.952 11.054 11.976 11.998 12.019

4.0 12.041 12.063 12.085 12.106 12.128 12.149 12.171 12.192 12.213 12.234
4.1 li.256 Ii.277 1~.~98 Ii.519 U.840 a.861 a.S82 a.403 12.4!i!4 12.444,.. Ii.4GS 12.486 li.506 a.5~7 12.547 12.568 12.588 12.609 12.6i9 12.6019
4.' Ii.G69 12.690 li.710 12.750 li.750 12.770 12.790 a.810 1~.Si9 12.8019,., 1i.869 a.889 12.908 li.928 a.948 12.967 l!i!.9a7 18.006 15.0i6 15.045

'.5 15.064 18.084- 13.108 18.12'l 13.141 18.160 18.179 18.198 18.217 18.236
4.' 18.255 13.274 18.298 18.812 IS.880 13.349 13.368 18.886 13.405 13.423
4.7 13.442 13.460 18.479 13.497 13.516 IS.534 18.552 13.570 13.589 IS.607
'.8 18.625 18.643 15.661 18.679 13.697 IS.7lS IS.733 18.751 13.768 IS.786,.. 13.804 18.822 15.839 15.857 18.875 15.892 18.910 18.9i7 13.945 18.962

5.0 13.919 13.997 14.014 14.031 14.049 14.066 14.083 14.100 14.117 14.134
5.1 14.151 14.168 14.185 14.20!i! 14.219 14.!i!86 14.255 14.270 14.287 14.808
5.' 14.320 14.357 14.853 14.370 14.387 14.408 14.no 14.436 14.455 14.469
5.' 14.4086 14.502 14.518 14.555 14.551 14.567 14.583 14.599 14.616 14.682
5.' 14.648 14.664 14.680 140.696 14.712 14.7i8 14.744 14.760 14.776 14.791

5.5 14.807 14.823 14.839 14.855 14.870 14.886 14.90l! 14.917 14.983 14.948
5.6 14.964 14.979 14.995 15.010 15.026 15.041 15.056 15.072 15.087 16.102
5.7 15.117 15.IS3 15.148 15.168 15.178 15.193 15.208 15.224 15.259 16.254
5.8 15.269 15.284 15.298 15.818 15.828 15.543 15.558 15.873 15.888 15.402
5.' 15.417 15,452 15.446 15.461 15.476 15.<4090 15.505 15.619 15.58<40 15.6019
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DECIBEL CONVERSION TABLES

TABLE II (continued)

- --
" o/t('~fI

.05 .07 .08 .0'Rulio .00 .01 ." .OS .,. .0'

6.0 15.563 15.577 15.592 15.606 15.621 15.635 15.649 15.664 15.678 15.692
'.1 16.707 15.721 15.75tj; 15.7.0 15.765 15.778 1.'i,792- 15.800 1.5.820 1.5.854

••• 15.M8 15.862 15.876 U.890 15.904 IS.!)1S 15.951 15.945 15.959 15.!>7S

••• 15.987 16.001 16.014 16.028 16.042 16.055 16.069 16.085 16.096 16.110••• 16.124 16.157 10.t.s1 16.164 16.178 10.191 16.205 16.218 16.252 10.245

'.5 10.iS8 16.272 10.i85 16.208 IO.Sa 10.S25 16.558 16.551 16.S65 16.578••• 16.S9) 16..104 160417 10.480 16.443 16.•56 16.460 16.488 16.490 10.509
'.7 16.5il 10.554 16..5"7 16.560 16.575 10.586 10.599 IO.ali 16.625 16.657
'.8 16.650 10.068 16.676 16.088 16.701 16.71" 16.726 16.759 10.752 1G.7Col••• 10.777 16.700 16.802 10.815 16.827 16.8-100 16.852 16.8G5 16.877 16.800

7.' 16.902 16.914 16.927 16.939 16.951 16.964 16.976 16.988 17.001 17.013
7.1 17.025 17.037 17.050 17.062 17.07-10 17.086 17.098 17.110 17.Ut 17.185
7.' 17.147 17.1M 17.171 17.183 17.195 17.t07 17.219 17.2::11 17.U8 17.255
7.' 17.t6G 17.278 17.290 17.802 17.314 17.326 17.888 17.8-109 17.861 17.873
7.' 17.385 17.896 17.-1008 17.420 17.4081 17.US 17.4055 17.4066 17.-1078 17.400

7.5 17.501 17.518 17.524 17.586 17.547 17.559 17.570 17.582 17.593 17.60.5
7.' 17.616 17.628 17.680 17.050 17.662 17.673 17.685 17.696 17.707 17.719
7.7 17.780 17.7-101 17.752 17.764 17.775 17.786 17.797 17.808 17.820 17.831
7.8 17.842 17.858 17.864 17.875 17.886 17.807 17.908 17.919 17.951 17.9012
7.' 17.D55 17.9G-Io 17.076 17.085 17.096 18.007 18.018 18.029 18.0-100 18.051

8.0 18.062 18.073 18.083 18.094 18.105 18.116 18.127 18.137 18.148 18.159
8.1 18.170 18.180 18.191 18.202 18.212 18.228 18.254 18.244 18.255 18.266••• 18.27G 18.287 18.207 18.808 18.SU) IS.829 18.5"0 18.550 18.861 18.871

••• 18.582 18.592 18.402 18..118 18.428 18A:H 18.444 1SA55 18..l65 18...76
8.' ISAS6 18."96 18.506 18.517 18.521 IS.687 18.6"7 18.558 18.568 18.678

8.' 18.588 18.599 18.60D 18.619 18.629 18.659 18.649 18.660 18.670 18.680
8.' 18.6DO 18.700 18.710 18.720 18.750 18.740 18.760 18.760 18.770 18.780
8.7 18.790 18.800 18.810 18.820 18.880 18.840 18.850 18.860 18.870 18.880
8.' 18.890 18.900 18.90D 18.919 18.929 18.989 18.949 18.958 18.968 18.978
8.' 18.988 18.998 19.007 19.017 19.027 10.056 19.0"6 19.056 19.066 19.076

'.0 19.085 19.094 19.104 19.114 19.123 19.133 19.143 19.152 19.162 19.171
•. 1 10.181 19.190 19.200 19.200 19.21!! 10.228 to.iS8 19.247 19.257 10.266••• Ib.276 19.285 19.295 19.504- 19.5IS 19.825 10.852 19.5U I!U~51 19.860

••• 19.370 19.370 llU88 19.398 19.407 19AIG 19.U6 19.-i55 10044" 19.455••• 10."68 19....12 10...81 19.-1000 19,499 19.609 10.618 H).52? 19.58G 10.515

'.5 19.55<1- 19.564- HL57S 10.682 19.591 10.600 10.009 19.618 19.627 10.656

••• 19.045 19.654 10.664 10.673 HI.G82 10.691 19.700 19.709 19.718 19.726
'.7 10.735 19.7·H 19.763 10.762 19.771 19.780 19.789 19.798 19.807 19.8\6
'.8 19.825 19.885 10.842 10.851 19.860 19.8G9 19.878 19.886 19.805 19.004

••• 19.013 I!UHH 10.030 19.950 10.948 10.956 10.9(15 19.974 19.985 W.ODI

--
,'r,/Ifl9"

0 I • • • 7 8Ilutio 5 • •
16 20.000 20.828 21.58" 22.279 22.923 13.522 24.082 24.609 25.105 25.575
•• 26.0tl i!O....U 26.848 27.235 27.6040 27.959 28.iOO 28.027 28.948 29.248

" 20.5"2 29.827 30.103 80.370 30.630 50.881 51.126 SUG" 81.596 Sl.8tl.. 82.0U 52.256 S2A65 82.6GO 52.869 55.06-10 8~J.255 SS,442 83.626 95.80"'

5. 8S.97O 84.151 84.520 8""'86 540.6018 84.807 84.064 55.117 85.269 55.417
60 85.563 35.707 ~.848 S5.987 S6.IU SO.258 50.591 56.521 36.650 S6.7777' 86.002 57.025 87.147 87.266 57.5S5 57.501 37.010 57.780 87.8.2 57.955
80 58.OG2 58.170 38.276 58.S82 58.486 58.588 88.600 58.790 88.800 88.088
60 59.085 89.181 89.276 59.870 3QA,65 89.5540 89.645 89.755 59.825 59.918

'09 40.000 - - - - - - - - -

To find ratios outside the range of this lable. see page 211
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INDEX BY TYPE NUMBER

TIJ~

CAP-35

K..'
Y.-.5

V-5

'"·10

'"-10

\'-20

V-2O

50

50
5O-PI

lOll

107

119

200-0

214-A

219

274

2i4

301-/\

314-A

318-0

3il

3SO
4il-1\

483-1"

500

505
509

510

52()...A

5?2-A

530-.1\

5·H-B

5·IG-C

549

561-D
i>fj6.A

572-B

578

Power Cord

Fluted Knobs

Varill('

Ganged Vllri:ll:l!l

Ysriac
G:Ulgcd ,-:l.rincs

V"riliC
Ganged Varill.cs

Vllri:t.C

G:l.IIged V:t.rints

Choke
Slanrlard 1nduct:lnec .

V:&riablc IndUclor ,

HAdi()-Jo~rcquencr Choke .

VariAC

Hheostnt :lnd Yoltage Dh'ider

Dceade Condenser

Plup ulld Jueks

Shiclded PIlip :md Cables

Hhcost.'\t nod '·olttlge Divider

HhCOSlnt And "olt:tge Di\'ider

Di:l.I Plllle
Hhcolllnt. lind '·o\t;\ge Divider

Dccnde- lIpllcitor Unit _

nhooslllt lind Voltllge Dividel'

Output. t.lctcr ,

Hcsist.or

ClIPllcitOl'
Sl:lll(lflrd Condclliler

Dccnde-Hcsiiltflllte Cnit

Dial Lock

Dbl Pl:I.te

H:md-I)ass Filter

Megohm Bridge

Micl"O\'olter

Cont:tClOr

VAcuum-Tube Bridge

W:,""cmeler

l\licrophone Hummer

Shielded l'nullI(ormcr

Page

210

202

18

22

18

22

J

22

18

22

22

00

OS
210

I

38

53

207

208

38

38

199

38

54

38­

J53

37

51

49
28

199

199

140

lOS

86

193

128

SO

TV"
583-A

002
620-A

631-B

631-Pl

"'8-A
650-A

G50-PI

651-A£

651-AG

fl.'l4--A

663

667-1\

668

67().F

6i4

7l)()..A

700-Pl

707-:\

707-P

715-A

71{).C

720-A

722

723

i23-P

724-B

726-PI

727-A

728-A

729-:\

736-:\

74().B

758-A

759-B

759-1'-21

i'59-I~

N(lln4

Output-Power :'Ileter ,

Decude-nesistsnte Box

Hetcrodyne F'rC<luelll'}' i\teter and

Calibrator

Strobot.:l.e

Strobotron ,

Strobolux .

Iml>Ct"lnnce Bridge

Osei1l:tto....Amplificr

Oscillogr:lph Recorder

CAllIcra ,
~fle Volt..'tgC Di\,j(lcr

Resistor

I nduet:mce Bridge

CompenS3too Dee!.de--Rcsisl:mce

Unit.
CompcllS:tted Occude Resistor

Ph~ and J:lckll

Wide-tUtllgel3eu~Frequene}'

Oscillator

VolL'\gc Divider

CathocJe-Itny Kull Detector,

Tuning lind Phllsing Unit.s

Dil'Cct-CUITcnt Ampliner

Cup:lcitl.lllt.-6 Bridge

lIclCl'Odync Jt'l'Cqucllcy Meter

111'Cciliion Condcnser

\'ncuum-'J'ubc FOl'k

Power Supply
Prl.'Cisioll WavClllcler •

r-.tulliplier

V:\Cullln-Tube Voltmeter

D-C V"cuum-Tube Voltmeter

Mcgohmmeter ,

Wnyc Analyzer

C.:r.I>4lcit:lIlcc Test Uridge .

WIIYemet.er

Sound-Lc\'cl ~letcr

Extension Cable llnd Tripod ,

VibratiOIl Pickup

Pu..
15-1

26

178

2

3

4

76
78

136

6

33

36

79

31

30
208

116

117

95

96

OS
70

ISO

44-'16

126

127

19,1

148

148

150

151

130
82

195

10

11

12
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IN DEX BY TYPE NUMBER (continued)

TYP' Name PO!l' 7'ype IYalilt P"!J'

759-1'36 Control Box 12 I lOS-A Coupling I':mcl 175

760-A Sound Analyzer 13 llOO-A Comp:trisoll OseillOi'K:ope . 174

761-.-\ Vibmtion Meter 15 1110-A Inlerpoluling Frequency Stand:lrd 176

762-B VibnlUon Anal}'zcr I7 1110-1'1 1Jultivibrntor . 176

774 Cooxial Connectors (Terminals) . 2O.l 1I40-A U-H-F W:wcmctcr 196

783-A Output-Power ::\lelcr . 155 1141-A Audio-Frequency Meter 190

~C SL'lodnrd.lSignal Gcncmtor 110 1170-:\ F·),I )'Ionitor 184

813-A Audio ()s(:illtllor . 127 1175-B Frequency Monitor 1S6

815 Precision Fork. 191 1I7a.-BT Frequency ),[onitor 1S6

816 Vacuum:rube Precision Fork 192 117&-:\ l'"requclIcy )olctel' I

821-A 11,;n-T J.mpedance-?\Iensuring IISI-A Frequency Devi:ltioll i\lonitor 182

Circuit 72 120,>.A l:nit Power Supp!)' 105

829 Decade AttcllU:lWr Unit. 34 1206-.-\ t:nit Amplifier. lOS

830 Wave Filters 138 1207-A unit OscillatQr 106

846 Variablc Air Call:\citor 48 1207-P Coils :lnd TUlling Cnits 106

Soli Variablc A..ir Cnlmcitor 4S 1231-B Amplificr and XliII IJcte<:tor, 100

8'18 Ynri:lblc Air Cal>.'\ciLor 47 1231-P TUlIed Circuit, 101

857-A U-lJ-l;' Oscillator 122 1260-A ,-llliac-Rectifier 1M

86!)~A Pulse Generator 124 1261-A Power Supply 102

874 Coa..xial Connectors (Terminals) 203 1301-A T.o\\'-Distortioll Oscillator 118

901 Direcf-Dri,'c Dial, 200 1301-Pl Hange E:..:tension t:nit 118

902 Direclr- ami ]~l"icliOIl-l)ril'u Dial 200 1302-A OscilintOl' 120

904 Direct.- uud Friction-Drive Dial 200 1450 Decade AttenuataI' 3'1

905 Pl'eeii'lion Dial 200 1400 Decade Inductor 57

906 Precision Dial 200 15OQ-A Counting-Rate Metct, 15G

907 GeHr'-J)l'ivc I'l"()t;isioll Dbl 198 1500-P COllutel' Tubes 157

913-C llent-F'l'cqucncy OscillatOl' 114 1530-1\. l\'licl'oflaslL 8

9J6-A nadia-Frequency lll'idgc , 74 1533-A High-Spced l\fotioll-Picture

920 Switch 200 J\AAembly 7

938 llinding Posts :lnd Insulators 206 161 I-A C:II)l1cillltlce Test Bridge, 84

940 Decndc-Inductor Unit 56 1612-A R-P Clljxlcitllnce ~ietcr !l2

IOOI-A Standard-Sign:,1 Ccner:,tor 112 J614-A C:lpacitallce ilridge 90

Ii000A Frequency Standard 164 1631-A InductaJlce Bridge 91

1I01-A Piezo-Elcctric Oscillator 165 167Q-A l\lagllctie Test Set 93

lJ02-A Multivibrator und Power Supply 1800-A Vacuum-Tube Voltmeter 146

Unit 165 1800-1'2 I\ruitiplier , 148

ll03-A Syneronomcter 165 1802-A Cr)'stsl GalvllJlometer 144

IJ05-A jtre<luency l\1e:tsuring Equipment 167 186I-A Megohmmeter . 1-'o.

1106 Frequency Tr:msfer Unit 170 1OO1-A Modulation :\Ionitor 132

1107-}\ Interpolation Oscillator 172 1!)32-A Distortion and :'\oi.se ':-'leter . 134
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INDEX BY TITLE

34,35
54
53

26, 30
:IS.,

29,55,209
33

170
200
200
198

198,200
Iml
1!)!J

9S
1M
la,j

"'lye.
95
Zl

210
203-205

114
31
30

41-55
203-205

203-205, 20S
30,31,

5
12

153
203-:.>05

210
157
150
li5
1<4

Cuthode-rny IIUl! detector
Choke (for VllrinC8)
Choke, rtldio-frequenc)'
CoIuiIl.I conneetol'j
Comparison OIICil106COpe
Compt.':nN.too dceade-restst:mC'e unit.,
Compet\llated decade resistor
CondeMef1f (ICC Capneiton)
Connectortl, coaxiAl

ahteldcd
Constant.-inductanoe rt':!<iston
ConlActor, halltl

8trolXleCOI)C
Control box And vibration pickup
Copper-oxidc rectifier \"oltmcter .
Cord, patch

po.~r .
Counter tubes
CountinJ::-rate meter
Couplinl[ panel.
Cf)'St.t.1 pl\"anometer (\"oItmeter)

Dccnde attenuator
~de c:al)lltitor unit.
Df!.cadc condeMCr .
DceMlc rttistnnee box
Dcc.'\dc retli!l'tllncc unit
Dceade resishllloe unit, compcn.satoo
Dceadl'll\\'itehes
Deeadc \"oltl\gc di\'ider
Detector, hl'lterodyne
DiAl. direcklri\"c

r.'iet ion-dri\'c
gear-drivc
1)rt."Cillion

Dinllock
Dinl philO .
Dir(."Ct-cummt lImlllificr
Din'ot-eurrcnt. \'l\cll\lIll-luho voltmeter
Distortion lilld noiJle meter

101, 138, 140
. 202

114-117, 172II.
. 200
61-96

70-77,82-85, 90, 92
82-s.;

8S
7.

76, 79, 91
88

70, 76, 82-85, 90
il-75,92
74, 76, 88

70
S6

78, Q5, 100
78
so

182
184

Page
18-22
44-49

.7S, 95, 98, 100, 105
78,95, 100

98
105
100
78
13
13

"13, 17, 130
34,35

. 188--100

Band-I*!iIl filter
Bar knobs .
Be1t-frc<l\M':nC)' (lECiliators
Beat-frc<luenC)' 05cilllltor, wKle-l"llnge
Binding poliU and assemhlies
Bridgcll .
Bridge, ClIol>llcililOte

capAcitance Irs
high-resistance
imllCdnnce
inductAnce
megohm
!Xlwer-fllclOr
ntd)o.rreq~ncy

rcsistnncc .
Sahering
"llcuuJn-lllbe

Bridge Amplifier
Bridge nml'lific:r-Ql!Cillntor
Bridl(u lrnlls(ormcr
Orotl<lCtli>t. fre<IUCIICY monitor
Brond(lUj~ monitor, F-i\l .

Adjustublc trnni!formcr ("Mine) .
Air CI\!lRcitOr8 .
Ampllfil'.nl .
Amillifier, bridge

direct-current
unit.

AmplirlC:f and null dekel(lt'
AmpJificr~l1l1.tOT

Analyzu, noise
.,und
vibral)on .
wave

.\ucnuat<>r, dcende
Audio-frequency meter
Audio-rrtquency O5cillntor

78, 100, 11+-121, 126-128, 172, 191, 19'1
AutotraD5focmer (Variac) 18-22

Cablf', extension, and trilKl<! II
IIhicJt.led 203~205, 208

Cable jnek . 20.1-205
Cubic plug . 203-205
'olibrntor, pie:to-dcctric 178

Camrm, continuous-film Itrol>O!l<:Opc 6
C"pnc1tllllcc bridgc 70-77,82-85,00, !J2
Cupncituncc lCllt. bridjte S2-S5
Call1\ciwr!I . 41-55
Cl\pacitor, air didectric 44-49

d~de .• . 53,54
fixed 49-51
mica dielcetrie. 49,51,53,54
paper diekc:tric 53, 54
I)rocision _ 44--46
ilAnd:ud 44-16, 49
vanaMe air 4-1-19

F-Mmonil.or
Filler, l»tnd-pftliS

high-pass
low-pftM
WIl\'1'l

I-lxe<! clIpacitor
Fixed indoctor ,
"Fixcd rei!ii!lor .
FlMh, high~lU!Cd

Jo1utC(! knobs
l"Ol'k, precil;ion

\'aeuum-tube dri\-en
fmlucncy dl'lviAtion monitor
Frequency lJlCl\Suring equipment..
Frequenc)' rncter, audio

hete:rod)·ne.

1'"
101,138,140

138
las

lOr. la8, 140
49-,51

60, 210
36,37

S
20'1

191,192
126,19'2

182
159-196
ISS-I90

liO, liS, ISO
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INDEX BY TITLE (continued)

34,35
10,134

.00
95

128
158
13"~

182-189
7

148
155, 176

58

Pll~

151, 152
141-1:18

144-140, 153-155, 158
. 1 190

144. 148-151
156
134

1S2-IS9
170, Ii , ISO

151, 152
10

.53
154., 15.~.,

10
15

Network, attenuntion .
Noise meter
Kul! detector, :tnd Ilml)lifit!r

cathode-ray

OscillntOI1l 78, 100, 110-12S, 165, 172, 176, HlI, 192
Osci1lfltor, rUlllio

7S, 106, I !-I-121, 126-128, 172, 11l1, 192
bent-frequcncy 114, 110, In
eleetro-rncelllUl;enl 12fi-128, 191, 192
interl'otlilion . 172
im'er!IC fecdbnek . 118-121
!licw-elcctric • . 155, 176
rndio-freclueney . 106, 110-113, 116, 12'2
rcsiJItal1cc-cal)f\eil:IIlCf'.tunexl . 118-121
tuning.fork-dri\'l'n 1:1(;, 127, 191, 19"2
ultrn.lligh (rex/lIt-nc)' ]2'2
unit 106

Oseilhnor-amplifier. 7S
Oseiltograph recoroC!r 136
<hsciIIOllOOpe, compnrison 174
Output. meter . 153
Output-power meter 154, 155

J:l,legohmmeter
Mctcf"lj .
!\Ietcr, altC!nJl\tinp;-current.

audio-frequenc)'
bauC!ry..ope.rated •
counting.rate .
distortion and noisC!
frequency deviation
hctcrod.rne frequency.
II'M'jtOhm.-output .
output-power
r-f capacitance
sound·lc,·e1.
,..ibmtion .

)'licroRa.ab .
Microphone hummer
Micro'l"oltC!r, nudio-fI'Ci'IUC'nc:,' .
Modulation monitor
Monitor, frequenc)'
Motion-IJieture assembl)'
Multiplier (for ncuum·tube voltmeter).
i\'Iultivibratol1l .
Mutual inducll\nce S13ndard

'«
2'1

108
156
124

110-11:1

1~(lfJf!

182-189
164-166, 176

I i(l

200

5
13, 17, 130

170
170, 17 • ISO

36
.38

8
7

6, 136
128

76
72

76, 79, 91
60

56-60,210
56,57

60,210
60

56-59
1-22
204
207
200
176

167-176
172

118-121

203-205
203, 204, 206-208

208
208

Frequency monitor.
Fn,<\ucncy stllndnrd
Frequency trnnder unit
Frictionodri\'e dilll .

Clth"llnometer, CT)~l,,1

G:1ngcd "sriaCli
GCflr-<lrh'e dial.
~igcr.MuellcrcounU'r
CclK'ratO", pube

standaro-eign,,1

III.nd eontactor
Ilarmonie anslyter.
Heterod~'nedetector
Hctcrod.rnc frequcoc)' JDCter •
High.rnlqucnc)' f'CllU!lor
High-p4Sli filleT
Uigh~l>eed light aollrc'll
High-el>ecd motion picture Ilssemhl.\'
High-el>ecd recorder
Hummer, mierophoDC _

.lack conllC!ctor, cOllxinl
Jllckll nnd pilip
J\lInoo jncks
Jumbo plugs

J':noQe:
Knob, bnr

fluted
spinnC!r
switch

Jmpcdlln~ bridge .
1mltedance-meMuring nrtwork, Twin·T
Inductnnce bridgt"
InductAnce standard
lnduetonl
Inductor, decade

rl.xNJ
~tnnd:trtl

vllrillblc
Industril\l illstrunwnts.
Imcr1ion unit, com:inl .
IlllIullltoo plugll
In.llu]l\lors, pAnel tcrminnJ.
Intcfpolnting frC(IUcllcy standard
Inlcrpo]ntion C<luipmcnt. .
IntcflH>lntioll oscillator
Inversc-leedb:lck OlIC.ilbllOr

Lock, dial
~ in capacitol'$
Low~isturtion Ol3ciJllltor
!.<m'.!)8.8S filter

~Iagnct.ic test set.
Megohm bridge

199
42

118

138

93

P:l.IteJ jll.ck, cO••:.:.i41
Pnnel plug, coaxial
Panel terminnl insulatol1l
Parts nnd BCCCl!SOrit'll
Pateh cord .
Pickup, "ibrntion .
Piezo..el«trie oseilbtor

203-205
203-205

200
197-210
203-205

12
165, 176
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INDEX BY TiTlE (continued)

Pfl~

2
3

202
29,55,209

•
165

so
126, 192
144-150

160
#-49
56-59

2G-32, 38-40
18-22

H);l
58
17
1.
12
33

38-4.
144
153

144--150

ISO
122

19.5, 196
105, 106

Wa\'('meler, precision _
WKle-nulgc bt'at-frequenc)' Ol8cillator

\\'/LYe. anal)'lIer • 13, 17, 130
Wlwe filter. 101, 138, 140
W/l\'1!form-meMuring inslfUll'ICnlll ,13, 17, IJO, 134
WavemclcnJ (see Frequency meter, helerod;ync)

I03-H16
194
116

Vacuum-tube brid~

Vacuum-tube! driven fork.
Vl\Cuum·tube voltmeter ,
Vacuum'lube voltmeler, d~
Vnriliblc liir CApllcitor .
V"rinblc induclor
V"rinblo reaistor
Vn.rillC
Vn.rine rwtifier .
Vl\riomelcr ,
Vibrfltion annly&cr
Vibration meter
Vibl't\tion pickup .
Voltngc dh,ider (decade)
Voltage dh'ider (rhOOtltut).
Voltmeter, cr:l':lltnl

oxidc-reetifier
vacuum-tulJc

U-H-F hcterodyne frequency meter.
tJ..H-F Ollcillator
U-H-F "'Il.\'c.mctcr .
Unit. illlJtnunents .

Tc1c\ision fl'«jlK'nc)' monitor 186
Tcml)CratUre-eotltrol box . 165
Terminal insuL'\tOf1l., panel 206
Terminal unit, coaxial 203-205
Test. bridge, CApacitance 82-85
Tcst. set, magnctic . 93
Trarusler unit, frequency 170
Tr.truslonncr, adiustable (Variac) 18-22

brid~ . SO
ahieldcd 80

Tripod and mention cable II
Tuned circuit . tOI
Tuning fork, Ilreeillion 191, 19'2

vacuum-tube dri\-eD . 126, 192
Tuning-fork Ollcillll.lOrs 126, 127, 191, 192
Twin-T impedance-measuring t1Clwork 72

Strobotnc
StrOOotron
Switch knob
Switches
S)"OCbronou&-molor cont:l.ctor

)'nCtollomcter ,

,.
164-166

203-20.5, 20S
203-20.5, 20S

SO
110-113

13
10

20'1
60

176
58

164--100
164-100

+1-46,49
1I~1l3

•
2-9

•
6

Pa"
199

203-205
203,204,207,20S

210
154, 155,
10"__105

4+-46
100,200
191,192

194
16-1-166

124

72-75
92

. 210
• 106, 110-113, 116, 122

liS
136

6
30,31
26-32

74, 76, 8S
151, 152
118-121

23-4.
30,31
30,31
2632
36,37

36
26-32, 38-40

38-40

Sehering bridge
Secondary fre(IUency lltnndard
Shieldc<.l conductorll
Shicldl.-d plug Rnd cAhlc
Shielded t.mnsformcr ,
Signll.l gene.rator, litnndn.rd
Sound "nll.I)'a:er
Sound-le\'el meter ,

pinner knoh
Standnrd, inductance

inu~rpoiliting frequcncy
Mutual inductance
prim"ry hequc.ncy
secondnr)' frequcnc)'

Sumdn.rd conde.nser
Standard...ign:al gener:llor
Strobolux
Stroboecol~

StrobolcoslC contaCtof'

Strobolcos~reeordcr

Radio-h-e<!ucnc)' brKip:'l
n.djo...r~ucncy capacitance meter
Radio--frequcnc)' choke
Rad~rrequency oscill'\lor
Ranle-extCD!Km unit. .
Recorder, ascillograph

III robof;oopic
Resistanee, compensated decade

decade •
ltcsislll.nce bridge .
Heeistance meter .
Hcsi.st&IlCC<allacitanoo-tunoo OIIeilialor .
neti.stOl1l
nellislOr, compenSAted decado

coMtnnlrinduclllnce
decade.
6xed
high·frequency
vnriable

llhcosttlt. and voltllge divider

Plnl~. di:!.1 .
Plug conncetor. OOAxinl
l>tup and jlICk!
Power cord.
Pmrer meter, OUtIIUt.
Power Ilroboeeopc .
Power luppl)' .
f"rremon oondeMel'
Precision dial
PmeisK>D fork .
t"recision Wft,n~mctcr

Primary h-e<luenC)' st..mdard
Pubc gencl'l\lor
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FOREIGN

AUSTRALIA

HAYWARD C. PARISH
Box 2148 G.P.C.
Sydney, Australia
WARBURTON FRANKl, LIMITED
380 Bourke Street
Melbourne, Australia

BelGIUM

A. A. POSTHUMUS
Vondellaon 15 & 17
Boom, Holland

BRITiSH ISLES

CLAUDE LYONS, LIMITED
76 Old Hall Street
liverpool, England
QAUDE LYONS, LIMITED
lBO-182A Tottenham, Court Road
London W. 1, England

CANADA

CANADIAN MARCONI COMPANY
P.O. Box 1690
Montreal, Quebec, Canada

CHINA
CHINA SCIENTIFIC INSTRUMENT COMPANY
131 Museum Rood
Shanghai, Chino

CZECHOSLOVAKIA

ElFlOMET.bo COMPANY, LTD.
Palockeho 42
Prohe XVI, Czechoslovakia

EGYPT

THEODORE T. CASDAGLI & CO., LTD.
16, Shorio Sheikh Hamza
P.O. Box 885
Coiro, Egypt

FINLAND

K. L. NYMAN
9 Merilullinkoto
Helsingfors, finland

FRANCE
RADIOPHON
50. Rue du Faubourg Poissonniere
Paris 10, France

HOLLAND

A. A. POSTHUMUS
Vondelloon 15 & 17
Boom, Holland

DISTRIBUTORS

INDIA

EASTERN ELECTRIC & ENGINEERING CO.
129 Mahatma Gandhi Road
P.O. Box 459
Bombay, India

ITALY

ING. S. BaOTTl & CO.
Piazza Trento, 8
Milon (VII). Italy

NEW ZEALAND
HAYWARD C. PARISH
Box 2148 G.P.O.
Sydney, Australia
SPEDDING, LIMITED
Cor. Beach Road & Anzac Avenue
Auckland, C. 1, New Zealand

NORWAY

MASKIN·AKTIESaSKAPET ZETA
Drummensveien 26
Oslo 22, Norway

SOUTH AFRICA

BARnE AND COMPANY
Post OffICe Box 2466
Johannesburg, South Africa

SOUTH AMERICA

AD. AURIEMA, INC.
89 Broad Street
New York 4, New York

SPAIN

AD. AURIEMA, INC.
89 Brood Street
New York 4, New York

SWEDEN
JOHN C. LAGERCRANTZ
Vortavogen 57
Stockholm, Sweden

SWITZERLAND
SEYFFER AND COMPANY
Konzleistrosse 126
Zurich, Switzerland

TURKEY
ETABLISSEMENT MEHMET VASFI
Boite Postole Istanbul 143
Istanbul, Turkey

GENERAL RADIO COMPANY 227
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