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Spectrum: Either noise
±1 dB from to 20

o Hz, approximately, and 50 kHz; (bi
bandwidth) dB

(c) uUSASI" noise! calibrating sound-level H18ters J as specified

in USASI Standard S1.4.

Waveform: Table below shows values
function and specifications on arrlplitulde

the noise generator, as measurad
on tha indicated values:

o
±O
±20
:l;30
±40

0.0796
0.0484
0.0108
0,000898
0.0000274

0.0796 ;1;0.005
0.0484 ±0.005
0.0108 ±0.003
0.000898 ±O.0002
0.0000274 ±0.00002

(J tha standard deviation or rms value of

Output Voltage: Maximum opan-circuit
3V, rms, for any bandwidth.

voltage is at least

Output impedance: 600 ohms,
may shorted without distortion.

unbalanced. Output

Amplitude Control: Output is continousiy adjustable
from output to approximately 60 dS below that leval.

Relluired:
400 Hz.

at 100 to 125 or 200 to 250 50 to

Mechanical Data:

MODEL

Convertible
Banch
Cabinet

Rack
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Figure 1-1.

Type 1382 Random-Noise Generator 120 Hz to 50

1.1 PURPOSE.

The 1382 Random-Noise Generator ( 1-1
a level of electrical noise at its output termi-

nals. This type of is useful in room-acoustics
loudspeaker and microphone tests, tests,filter
tests, crosstalk measurements, calibration checks on ror'nrriir,,,

systems, modulation of generators and test os!cillatiJfs
shaker-driven vibration tests, and airborne vibration tests. It
can also be used for tests of the rms response of meters, ob
servation of resonances in systems, electrical of
resonant responses, of effective h",nrl'wi,itrl"

for other tests when a signal with a high factor is

overload choice of spectra and the
balanced output the 382 Random-

suitable for audio and acoustical
generators can be used as signal

sources for the demonstration of various of r()!rrol"ti()n

of random

381 Random-Noise
noise over the range from 2 Hz to

of 2, 5, or 50 kHz. Its output noise
LgO,>!' v',,, at 2, 3, 4, or 5 a.

1
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OEseR

382

all-sernicon(juc:tof "m,nl ifior~ and

The controls, connectors, and inrli"'OTnrc

'~~~r~,+rvare listed

TABLE

connectors, inclic"tors on the front

FIGURE 2
REF.

TYPE POSITIONS FUNCTION

R EnenJiz(3S instrument.
switch

Removable "h,0rtmf:

link rnlnnr'rt"

low of
output transformer

the center
chassis

Selects ">J,~"ll U,PIN

5

3
SPECTR

OUTPUT

COlltrclls and cormeJGtors

FIGURE '-3
REF.

POSITIONS

OUTPUT Three
% inch

FUSE

1 fuse holder
Holds O.l-A
fuse (SI0-810).

3 range

3-terminal
connection.
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Figure 1-2.

Controls, connectors, and indicators on the front panel the generator.

1.4 ACCESSORIES SUPPLIED.

.5 ACCESSORIES

The accessories ::iUIJlJlleu

Table 1-3.
the Generator are Iisted

TABLE '-3
Accessories :::iupplleid.

(Refer also to Parts List.)

Figure 1·3.

Controls and connectors the rear panel.
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cords connections.

accept banana
spade terminals, and all

connector.
a full line of adaptors to convert the OUTPUT terminals

and military connectors.

Adaptor cabla, double-plug to telephone plug, 36" long 1560-9695

cord, GI1874 to

Adaptor. shielded double plug to BNC

0274-9860
0274-9896
0274-9861

0274-9880
0274-9892
0274-9852

0274-9883
0274-9882
0274-9862

0274-9468
0274-9492
0274-9847
0274-9848
0274-9849
0274-9850

0874-9692

0274-9884

0776-9701

0874-9690

0776-9702

0776-9703

CATALOG NO.

double plug to BNC

BNC

double plug to GR874, 36" long

cord,

cord,

cord, right-angle cord, 36" long
cord, right-angle 24" long
cord, right-angle cord, 12" long

cord, in-line cord, 36" long
Double-plug patch cord, 24" long
Double-plug cord, 12" long

Single-plug patch black, 36" long
Single-plug patch cord, red, 36" long
Single-plug patch cord, black, 24" long
Single-plug patch cord, red, 24"
Single-plug patch cord, black, 12" long
Single-plug patch cord, rad, 12" long

Coaxial patch cord, two plugs to GR874, 36" long

Coaxial patch

Shielded patch cord, 36" long
Shielded double-plug patch cord, 24" long
::>l1llelded doublE>-pilug patch cord, 2" long

382
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I

)IMENSIONS.

The dimensions of the 1382 are 2- .

10 fs

2-1.

Dimensions of the gelleratc,r, in inches~
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2·2).

NG.

Instrument and Blank Panel

2.3 RELAY-RACK MOUNTING.

2.3.1

Method
.Figure 2·2.

generator and
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THE POWER.2.4 CONNECTI

19-inch relay rack. Use the 1J1l)'vt'UUlt

the second instrument for the
the support bracket (H,

but insert three screws the bosses in the sides
two near the front (C) and one near the rear

the bail must, of course, be removed
the four screws washers

in the rack. The required hardware is

transformer can be "wiitrt1Pr1

means slide switch on rear
panel, to accept 50- to 400-Hz line power of either 100-125
volts or 200-250 volts.

Connect the 3-wire power cable 4200-9622) sup-
to the line and to the 3-terminal male connector

on the rear A a.l-A fuse is used for either
Power W.

Rack-m()Urltirlg Two Instruments.

Re<corlVe:rtirlg to Portable Bench MCluntino.2.3.2

Two instruments of the same size (such as two
1382's or one 381 and one 1382) can be mounted Sld'Erb'V-

2-2).

To reconvert the instrument for bench use, reverse the
pItJl:euule:; of 2.3.1, first the entire assem-

of cabinet, and blank panel from the rack.
Next remove:

a. The instrument from its cabinet.
b. The support bracket (H) from the cabinet (see

2.3.3

c. The blank panel (E) (with handle attached) from one
side of the cabinet.

d. The Rack Set (handle) from the other side of
the cabinet.

Push the two rear feet into the cabinet; slide the bail
and two front feet Into Install the instrument in its

cabinet and lock it in with the two screws
the rear panel (see 1-3).

TABLE 2-1
PARTS INCLUDED IN THE RACK ADAPTOR

PIN 0480-9722 (see 2-2).
2-2

No. Used Item GR Part No.
Ret

E 1 Blank Panel 0480-8932
0 1 Sub-Panel 0480-8952

2 Rack Adaptor 0480-4902
H 1 Support Bracket 0480-8524

1 Hardware Set 0480-3080
includes

F, J, K, L, 8 Screws, BH 1 5/16" 7080-0800
4 BH 1 9/16" 7270-6310

cup washers
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3.1 DEFINITIONS.

RANDOM NOISE.

possi!ble to random noise terms of
nn,,,cwti,;:,,, that be measured ins;tarlta;nec)usly

some finite measurement The
characteristics random noise are its
and its spectrum.

whose spectra of one or more rli~rrptp

various components, rClrldom
is a continuous of

discrete line components.

3.2 DESCRIPTION

Random noise is a signal whose exact value at any future
moment cannot be It is even a little more than
that; it means a containing no component
whose future value can be Unlike nar'hAi,.

The acoustical term "noise" was to
certain electrical because of the undesirable audible ef-
fects IJI\JU'J'-"'U at of radio receivers. in
the electrical sense, is now a broad term that means any u~

wanted and therefore can include not
noise and atrnosplleric noise in radio receivl8rs, but also cross

and distortion.

9
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3.3

over of
defined

Gaussian arrlp!itude

fl,

/'
/

/
/

V

°'4<7

/
-Ov -20- --" 0 " 20' 4

0.5/<7

0.4/"

( \0.3/(7

I \
0.21"

j 1\

/ \
1/<7

V \
./ f'.-

-40- -3, -2g- -<7 0 2<7 3<r 4<7

Figure 3·2.
The probability distribution function plotted as a

e

The l:ialJSSiiln

3.3.2 The 1.:l(lIJSSlian Distribution.

and

erf 3.2 that a l:iau~;iarllY

its root-mean-square
and exceeds that
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Distribution of

SPECTRUM.

Km)willg the Dlstrir>ution.

Rms,

Sine

Square

MeaslJlril1!g ,ll,mlpliltucle Distribution.

but <:nrnAc"h"t

that indicates the
exists

Spec1:rum Functions,

Inf;orll1atlon concarnlng
publication, "Useful Formulas,

IN-102 (June, 1963l. A
obtained of by

01781.
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Randorrl-N,oi~;e Generator.

co"vArtir,11 voltage imlic,lticlf of a

cOlnstan1:-p,m:lmtag,i-b,mclwidth analyzer

in a 1-hertz band.

Correction

3.4.6 .::>!JII;;Clira

1900

the av
the measurement of the

be measured

ments.

then the power

finite. White noise, therefore, means
the of for ex,3mlple,

Because of its
convenient as a ~",rTlnn

the
other

a can be rnn<;lrn Irt"t1

the desired spectrum,

that filter to produce the desired spectrum at

COI'rA,:t;",O for

Analyzer.

Figure 3-3.

spectra the 1382 for the different output spectra

at 3 volts, rms, output level.

3.5

its various

distribution and

time. Random

cit, P.
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the course

terms used in sp!aal(lcig

a

over some range of interest.

are

3.6

4Sendat and Piersol, cit., p, 219-222.
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4.1 DESCRIPTION OF CIRCUIT.

to remove remnants
fier and

50

Figure 4-1.
of the 1382 RaI1dom-',oil;e Ganer"t(".
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rotary

The three

3-3.

is a th"ee-,pc1sition
of the output

, are illustrated in
desired spectrum.

instructions 5.2 and 5.3 for
and OUTPUT LEVEL controls.

5.2

5.1 GENERAL

With the instrument bench or
installed in a relay rack, set the su'eV\/drivp.r-002,mtRd line-volt-

age slide switch (see -3) to the range to
the Connect the instrument to the line
power, the power cable supplied and
turn on the POWE R switch.

7
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5.3

Levels.

of

desirable
of noise. Because the
matter to a filter de~;iarled

Ifnpee]arlCe leveL

tprmir1:>k of

AfJl~lv"erswith cOIlst,mt-peirceintage b<md'widths.

The available the
an,alvzel-s is not great; for

from the "n;,IIJ7c>r

n:>,-»nrp"h 5.5.2).
vVhen

several of
chart paper on the 1521

paper

Connectors.

devices can be connected
generator to reduce the General

OF AUXILIARY EQUIPMENT

Rear-Panel

5.5

Various
OUTPUT of

may be desirable connect
the generator at the rear of the

is mounted in a rack.
which accept standard banana

inch on centers, are nrr1\/lric>';

nected with the
to the center tap, one
of output trc,n~+n,-<y>,pr
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5.6 NOISE

Figure 5-1

time aVl~1 a;le,

the overbarareand

"""-
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6.1 GENERAL

SINUSOIDAL WAVE

-l.0 0 LO 2.0
INSTANTANEOUS AMPUTUDE

the distribution of a sine wave is en-
These similarities and differences can be seen
of distributions of 6-1 and 6-2.

Figure 6·2.

Distribution curves of a single sinusoidai wave and a random noise.

Other on the various fre-
quency spectra The spectrum is of the

the sense that a normal Gaussian)
possllJle with any spec-

trum or Systems that
affect however, may also affect the other;
For affects both the distribution
and spectrum. Linear filter networks used on ran-
dom Gaussian noise not affect distribution

do alter characteristic
time scale. Linear filter used after

alter the spectrum if reduce the bandwidth
also to make the distribution more Gaussian.

2.0-1.0 0 1.0
INSTANTANEOUS AMPUTUDE

SPEECH IN
UVE STUDIO

SPEECH IN
ANECHOIC CHt~MBiERl

o
-2.0

Figure 6·1.

Amplitude distribution curves for various sounds.

(Curves labeled "Speech" are for particular cases of sounds

producad from readings of printed matter; curve labeled "Music"

is an analysis of an orchestral selection made in a large theeter.)

Some of a noise generator its
characteristics. For Av·~~nIA

distribution is similar to that of
many other sounds or electrical disturbances that occur natu-

Dunn. H.K., and White, S.D., "Statistical Measurements on Conversa
tional Speech", Journal of the Acoustical Society of America, Vol. 11,

3, January 1940, PP 278-288.

21
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USE OF ELECTR TESTING.

2

bandwidth
nel:essary computations are slrnplitied.

h;)"rhAl;rHh of fi Iter
much "notch"

intermodulation
measurement be-

II t:YW~IlL.,,,,;::, to the
a "worst-case"

Inl:ennodulation Distortion.

noise characteristics to a standard Noise
sometimes becomes tests correlation re-

and systems.

6.2.2

6.2.3 Crosstalk.
is the effective he>,n"',M"'hh of the

of filter

white noise at
Generator is

the output noise \/nlt"no'

noise vnlt;)op'

Circuits.Re!;pOinSe of6.2.4

Cross-Correlation.

The response of an e>rrml,tic>r

cross-correlation function of

The response of
Gaussian noise has studied

characteristics of the voltmeter

6.2.7 Ql::'servirICl Overload Characteristics.

2 MiL STD-188B.

3 lts use is suggested in ASA USASl) Standard S1.4, American
Standard Specification for General·Purpose Sound-Level Meters (Jan. 9,
1961).

~P.eterson. A. P. G., Response of Peak Voltmeters to Random Noise,"
The General Radio Experimenter, December, 1956.

unsym
prclduceiunclesirat,le effects.

that can be used for this

1382
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Reverberant COlndlitions.

UUUVt:i:HJ't: results.

is of the
field, Random noise is,

of attenuation in
ducts.purposes,

Burn-In,

the

ACOUSTICAL PSYCHOACOUSTICAL
6.3.4

PROPERTI

of

Generator may
is flat dovvn to 2 its

and of the

TESTING.

'r<>mt,nt of Un""lTlln<> Distribution.

Random

DEMONSTRATl

as or
measurements, determination

diometric tests.

discussed in the various

of America and

bibl,nrlc"",h,!

An pxnp,-ilTlpnt",1 methcid

tribution of random

6,3.

Lop. cit.

1964. L. L, Op. cit. PP. 539-640.

7 Ganeral Radio Expe,rimlenter, Volume 38, No. Sept.,

8General Radio

SepkOct., 1963.
37, 9 and 10,
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6.5.2 Demonstration of Correlation

is often neces
a known correia-

on correlation

random

In

sary to generate

"C;pn."nl Radio Co., Experiments for the Student Laboratory, "Distri-
of Random Noise Voltages", No. STX-104 (Jan., 1967). copy

of this note can be obtained free of charga by writing to General Radio,
lIIIest Concord, Mass., 01781.

Licklider, J. fl., and Dzandolet, E., "Oscillographic Scatterplots
Illustrating Degraas of Correlation", Science, Vol. 107, No.
2770, 121--124 (Jan. 30, 19481.
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7.1 WARRANTY.

7.3 MINIMUM-PERFORMANCE STANDARDS.

an instrument to General Radio for
our Service or nearest

rarl"a<,~",n a Returned Material Use of this

ensure proper and identification. For instru-
ments not covered the warranty, a order should be

to avoid unnecessery

comrl!e-te examination a random-noise generator to
determine conformance to should in-
clude measurement of the spectrum and the distri-

These measurements are difficult to
rarll,;r';nn a number of items of sp!3ci;ali,~ed OnllirHY,,~nt

urement of the spectrum, for eXi3mlJle. recluires
frequ!3nc:ies as low as 20 Hz, h;avinqkn'Jwnde

rmsl and
detector to

time must spent in
measurements in the lorICHlme-con-
stant smool:hirlQ

The two-year warranty stated above attests the
of materials and in our When difficul
ties do occur, our service engineers will assist in any way pos-
sible. If the difficulty cannot be eliminated use of the fol-
lowing service instructions, write or our Service

rear full information of the
trouble and of steps taken to remedy it. Be sure to mention
the type and serial numbers of the instrument.

We warrant that each new instrument manufactured
and sold us is free from defects material and workman-
ship and that, used, it will in full accordance
with for a of two years after

instrument or component that is
within the two-year not to meet these after
examination our factory, District or authorized re-

agency will be or, at our re-
placed without except for tubes or batteries that have
given normal service.

1.2 SERVICE.

AND

m File Courtesy of GRWikLorg



the

Model 310-A

to reset R513. Use
above

the V0I13Iqe-recIUI,HOI

through

of

TABLE 7-2

Test equipment required for troUDIe-alnal'iSIS

(ChI3&3IS) 3t the collector

103: Connect

7,5 RECAll

If

1 V!cm

Frequency range

20 Hz-

or less

are comrnerciclllv aV2111a1Jle, "Itl'ln••oh

the average electronics 1
L,cue.LlliV checked for spectrum and

the folloV\'inq

Oscilloscope

dicll/~:ncib as-

close into the

CAUTION

troublethe equ I~) I Helll I PIli III P1I

resistance

measured with the nega

the

7.4 TROUBLE

Table 7-2

26
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TABLE 7-3
DC test

Collector,

0503

01,
0101

0103

0103

+1 7
0106

01

OJ
01

Collector, +8

+8 +1

01 7,
0118

retention

the small slit in

knob ond.

e.

the rll::>!lln,nh assembly

the

7.7

To install knob assembly on

bw;hirlg on
a shim for auc''-jua,,,,

setscrew on the bushinG
and lock the "pt,,~rpw

the control 7.8 REMOVAL
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Figure

Top interior view of the Generator.

1

m File Courtesy of GRWikLorg



H

o
................... : ¥.: ••.'~:< •.;~..,;..~.".

Figure 7-2.

Etched-circuit·board assembly. Complete board is PIN 1382-2701.

NOTE

The number spown on the foB side of the
board is not the part number for the com~

p~ete assembly. This assembly number is
given in the caption.

The dot on the foil at the transistor socket
IncHcates the coHector lead.
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SlOl

SIOI

Figure

JI04

1382 Random-Noise Generator.
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DiODES

5960-877-6192

CRS03
CR504

1N4009
CR506 1N965B
ETCHED CiRCUIT ASM. COMPLETE

Etched Asm. COlllplete

Ll04
JACKS

Jack

Jack
NOiSE SPECTRUM

Noise Spectrum
KNOB OUTPUT lEVEL

K1IOb Asm. Output level
HOLDER SilK·SCREENED

Lamp holder silk-screened

5500-5221

5520-5221

5600-1023 24655

5520-5221

30 1 r:1 File Courtesy of GRWiki.org
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R S

Desig.
GR No,

7890-4880
04009

7910-0831

TI01 Transformer
T102 Transformer

0745-4500 24655
TRANSISTORS

-752

5960-788-864·1

93916 2N39038210-1132

8210-1132

8210-1123
8210-1125
8210-1123

8210-1114
8210-1025
8210-11:32

8210-1132

8210-1092

Q117

OTHER PARTS
Rack Adaptor

Cabinet, Convertible
Hard,val'e Set

1/2" wide

Foot
Bail
Foot

Ring

Power Cable, 7 foot, -wire

Noise Sp'"ctruJ:n

5250 -212J

6150 -0081

Screened

Knob Assembly - Output level

Lamp Holder

Etcbed Circuit Asselnb:ly
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Code

01121

03911

09213

3200]

86684
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THE GENERAL RADIO SOUNO- AND TI()N-ME,AS;UlilING LiNE.
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