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AN AMPLITUDE MODU­

LATOR FOR VIDEO

FREQUENCIES. . . . .. 6

Figure 1. Panel view of the Type 1021-AV V-H-F
Standard-Signal Generator.

A STANDARD-SIGNAL GENERATOR FOR

FREQUENCIES BETWEEN 50 AND 920 MC

eTHE NEW TYPE 1021-A Standard-Signal
Generator performs at very-high and ultra­
high frequencies all the functions of the
common standard-signal generator which is
ordinarily limited to much lower frequen­
cies. Its main use is the determination of
radio-receiver and circuit characteristic~ in
the engineering laboratory and in produc­

tion. In addition it is a convenient and well-shielded source of power for
mea mements with bridges, impedance comparator', and slotted lines.

In combination with a simple cry tal-diode modulator (TYPE 1000­
P6) and a source of video signals, it can be u ed to produce tel­
evision picture modulation on all channels between 50 and 920 ~Ic.

With the TYPE 1023-A Amplitude Modulator, the generator out-
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put, Up to 250 Me, can be modulated to
a known percentage at audio frequen­
cie with no significant incidental fm.

Internal amplitude modulation i pro­
vided for tho'e uses where a small
amount of incidental fm is not serious.

Simplicity, economy, and reliability
were important design considerations,
and the resulting instrument i moder­
ately priced, compact, light in weight,
durably built, and convenient to use.

ince range switching is impractical at
these frequencies, two separate oscil­
lator units are used, each with its 0\\"11

attenuator and rectifier for measuring
output voltage. The V-H-F Unit cover'
frequencies between 50 and 250 Me, and
the U-H-F Unit, 250 to 920 Me. A third
unit, the power supply assembly, pro­
vides filament and plate power, means
for amplitude modulation at audio fre­
quencies, and a meter for indicating out­
put voltage and percentage modulation.

For convenience in ordering, the gen­
erator is listed in two models, (1) the
TYPE 1021-AV V-H-F Standard-Signal
Generator, consisting of the V-H-F Unit
and power supply in a cabinet, and (2)
the TYPE 1021-AU, consisting of the
U-H-F Unit and power supply in a cab­
inet. When both ranges are desired, the
TYPE 1021-AV can be ordered plus the
additional U-H-F Oscillator nit as a
separate item. Oscillator units are inter-
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Figure 3. View of the oscillotor portion of the
U-H-F Unit, with cover removed from casting to

show tube, bUllerfly, and allenuator input.

changeable mechanically, and the re­
placement of one by the other i ea ily
and quickly accomplished.

R-F OSCILLATORS

Structurally, the two carrier oscillator
units are much alike. They differ in car­
rier frequency range covered, but each
uses as the tuning element a butterfly
circuie,., in which the inductive and
capacitive components are built in­
tegrally, and tuning is achieved by si­
multaneous variation of both without
use of sliding contacts. The -H-F Unit
uses a 27'2" diameter symmetrical but­
terfly circuit adapted for use with the
Sylvania Type 5767 Coplanar U-H-F
Triode, or Rocket Tube, while the V-H-F
Unit uses a 47'2" semibutterfly with a
standard miniature twin triode (12AT7)
in a push-pull connection.

'Eduard Karplus, "Tbe Butterfly Circuit," General
Radio Experimenter, October, 1944. ..

2Eduard Karplus, "Wide-R;anlt,e Tuned CirCUIts and
Oscillators for High Frequencies, Proceedtngs I. R. E.,
July, 1945.

Figure 2. Functional diagram of the
output system.
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POWER SUPPLY UNIT
The power supply unit provides regu­

lated plate and heater power for the
oscillator. A modulator tube is con­
nected in a simple L-C oscillator circuit
to provide internal amplitude modula­
tion at 1000 cycles per second, or as an
amplifier to permit amplitude modula­
tion over the audio frequency range. A
single panel meter is used to indicate
carrier output voltage and modulation
percentage, and to check the calibration
of the crystal detector used in the ou t­
put meter. An internal calibrating volt­
age derived from the regulated power
supply is provided for this check.

OUTPUT SYSTEM
Output between 0.5 microvolt and

1.0 volt, at an internal output imped­
ance of 50 ohms, is available at a coax­
ial connector on the panel. Thi output
is obtained through a mutual inductance
(waveguide-below-cutoff type) attenu­
ator. A coaxial cable connect the at­
tenuator to a crystal voltmeter on the
front panel. Following the voltmeter is
a 50-ohm resistor which determines the
output impedance. The rectifying ele­
ment of the voltmeter and its mounting
are similar to the TYPE 874-VR Volt­
meter Rectifier'. The indicating meter
is in the TYPE 1021-Pl Power Supply
1" nit. At 920 Mc the voltmeter error
('aused by resonance is about +6%.

Voltages between 0.5 volt and 2 volt"
are indicated directly by the output
meter. Since the meter is connected
across the output of the attenuator, it will
not read at 10\\' output voltage setting.

'w. R. Thurston, "Simple, Complete, Coaxial Measur­
ing Equipment for the U-H-F Range," General Radio Ex­
perimenter, Janurlry, 19.50.

Figure 4. Rear view of the V-H-F Unit showing the
casting that completely encloses the oscillator.
Connections to the power supply unit are made

through the connector at the upper right.

MARCH, 1950

For voltages under 0.5 v, the output i
first set to 0.5 volt, as indicated by the
meter, and the adjustable attenuator
index is moved to the 0.5-volt point on
the attenuator dial which is calibrated
down to 0.5.uv. Other low output volt­
ages are then determined accurately by
setting the attenuator dial, as long as
the load is not changed. In thi, output
system, the aC'curacy of output voltage
at the pan I terminal is determined by
the accuracy of the voltmeter and at-­
tenuator alone, and the effective output
impedance is determined by the resistor
RI . The resistor R2 at the attenuator in­
put is a matching resistance which pre­
,"pnts high-amplitude standing waves
from being set up in the cable when the
output is open circuited.

The output system used here differs
from the mol'€' conventional arrange­
ment', S," \\-h reby the field at the at-­
tenuator input is sampled by a probe
and indicated on a panel meter. The out--

'Bduard Karplus, "Components of U-H-F Field
:\Ieters," Electronics, Novenlber, 1946.

sArnold Peterson, "Output Systems of Signal Gen­
erators," General Radio Experimenter, .June,1946.

"D. B. Sinclair, "A Simple Standard-Signal Generator
for F-M Broadcast Use," General Radio Experimenter,
November. 1949.
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put voltage is then independent of load,
and the internal impedance is that seen
when looking back into the attenuator
cable terminated in a coupling loop and
resistor. Such a system can be made to
work satisfactorily at frequencies up
to a few hundred megacycles, but, at
higher frequencies, both higher output
voltages and more accurate voltage in­
dications can be obtained with the sys­
lem chosen for use in this generator.

MODULATION

A general-purpose internal amplitude
modulation system is provided, and
external modulation can be applied, but
no provision is made for pulsing or for
frequency modulation.

In addition to its obvious uses in re­
ceiver testing, the modulated signal has
a considerable advantage when the gen­
erator is used as a power source for im­
pedance measurements with bridges,
slotted lines, and admittance compara­
tors, because it permits audio amplifi­
cation to be used following the detector
to increase sensitivity.

The oscillator is modulated directly,
and consequently incidental fm is in­
herent in the system.

Where incidental fm cannot be tol­
eI'ated, and where wide-band modulation
is desired, external modulating units,
operating on the output side of the at­
tenuator, can be used. Because the mod­
ulator is isolated from the oscillator by
the attenuator, reaction on the oscil-
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lator frequency, with its attendant in­
cidental fm, is completely negligible.
Two such external modulating units are
available, the TYPE 1023-A Amplitude
Modulator and the TYPE 1000-P6 Crys­
tal Diode Modulator.

The TYPE 1023-A Amplitude Modu­
lator

7
can be used at carrier frequencies

up to 250 Mc and will give output up to
150 millivolts. Percentage modulation
can be adjusted accurately up to a maxi­
mum of 80%.

For amplitude modulation, without
incidental fm, over the entire range of
the TYPE 1021-A Standard-Signal Gen­
erator, the simple TYPE 1000-P6 Crystal
Diode Modulator, described in the fol­
lowing article, is recommended. The
output of this modulator is of the order
of 10 millivolts. The actual percentage
modulation, which is limited to about
50%, is not accurately known without
measurement, but the modulation char­
acteristic is flat within 2 db up to 5 Mc.
I t is possible, therefore, to produce tele­
vision picture signals on all channels
between 50 and 920 Mc. A convenient
source of television video signals is a
standard television receiver tuned to a
local station.

FEATURES

Probably the outstanding feature of
the TYPE lO21-A Standard-Signal Gen­
erator is its convenience and reliability.

7D. B. Sinclair, "A Versatile Amplitude Modulator for
V-H-F Signal Generators," General Radio Experimentl!T,
November. 1949.

Figure 5. The Type l021-AV V-H-F Standard-Signal Generator and the Type l023-A Amplitude Madu­
lator, arranged for tests an a communications-type receiver.
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It brings to the V-H-F and U-H-F
ranges the same ease of operation that
is characteristic of most signal generators
at lower frequencies, but which has not
hitherto been available at frequencies as
high as 920 Me.

The carrier oscillators cover wide
frequency ranges with smooth control,
since no sliding contacts are used in the
tuned circuits. The tuning element is
driven by a worm gear. The driving
shaft carries a 100 division dial which
makes over eleven turns to cover the
range. Frequency calibration extends
over 2700 on a 6" dial. The oscillator
units are enclosed in double shields, and

MARCH, 1950

all supply leads are well filtered. Re­
sidual output voltage and leakage arc
below the sensitivity of most receivers.
The butterfly oscillators are of rugged
design, which ensures good stability and
low drift. Regulated supply voltage
helps to produce clear beat tones when
the output is heterodyned. The mutual
inductance type attenuator has a smooth
rack and pinion drive. The output ter­
minals are fitted with the new TYPB
874 Universal Coaxial Connectors,
which fit a wide variety of output
accessories.

-EDUARD I<ARPLUS

ERVIN E. GROSS

SPECIFICATIONS
Type 1021-AU U-H-F Standard-Signal Generator

Carrier Frequency Range: 250 Me to 920 Mc in
one band.
Frequency Calibration: Direct reading to ±1 %.
Output Voltage: Continuously adjustable from
0.5 p'v to 1.0 volt, open-circuit.
Output Impedance: 50 ohms ±10%.
Output Voltage Accuracy: Over-all accuracy of
output voltage is better than ±20%. The accu­
racy of output voltmeter calibration between
0.5 volt and 1.0 volt is better than ±1O%. The
accuracy of the attenuator dial calibration for
voltages between 1.0 p'v and 0.1 volt is better
than±5%; from 0.1 volt to 0.5 volt, better than
±1O%. At 920 Mc, the reasonance error in thc
voltmeter is +6%
Amplitude Modulation: Adjustable, 0 to 50%.
Internal, 1000 c ±5%. External, flat within 3 db
from 30 c to 15 ke. For 50% modulation, ex­
ternal audio oscillator must supply 12 volts
across a 100 kilohm load.
Envelope Distortion: Approximately 5% at 50%
modulation.

Noise Level: Carrier noise level corresponds to
about 0.2% modulation.

Incidental Frequency Modulation: For 50% ampli­
tude modulation the incidental fm is approxi­
mately 100 parts per million for frequenGies up
to 400 Mc and is approximately 1000 pa.rts per
million at 920 Mc. When lower values of inlli­
dental fm are required, the TYPE 1000-P6 Cry~­

tal Modu.lator is recommended.

Leakage: Stray fields and residual output volt­
age cannot be detected with a receiver having
2 to 3 p'v sensitivity.

Terminals: TYPE 874 Coaxial Terminals are
provided for the output connection.

Power Supply: 115 or 230 volts, 50 to 60 cycles.
Power input is approximately 50 watts.

Tubes: Supplied with the instrument:
1 Sylvania 5767 (Oscillator)
1 6X5-GT 1 Amperite 6-4
1 6K6-GT 2 OC3/VRl05

Figure 5. The Type 1021-AV V·H·F Standard-Signal Generator with Type 1000-P6 Crystal Diode Modu­
lator, set up for tests on a television receiver.
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Accessories Supplied:
1 TYPE 874-R20 3-foot Coaxial Cable (50 n)
1 TYPE 874-C Coaxial Cable Connector
1 TYPE CAP-35 Power Cord

Other Accessories Avoilable: Not supplied, but
available on order are TYPE 874-GF 20 db At­
tenuator Pad, TYPE 874-GG 10 db Attenuator
Pad, TYPE 874-K Coupling Capacitor, and
TYPE 1000-P6 Crystal Modulator.
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Mounting: The aluminum cabinet has a black
wrinkle finish. The left-hand side houses the
TYPE 1021-P1 Power Supply; the right-hand
side houses the TYPE 1021-P2 U-H-F Unit.
Panels are black crackle-finished aluminum.

Dimensions: (Height) 14% x (width) 207:1: x
(depth) lOJl6 inches, overall.

Net Weight: 34 pounds.

Type 1021-AV V-H-F Standard-Signal Generator

Same as TYPE 1021-AU (above) except as noted. dental fm are required, the TYPE 1000-P6 Crys­
Carrier Frequency Range: 50 Mc to 250 Mc in tal Modulator or the TYPE 1023-A Amplitude
one band. Modulator is recommended.

Incidental Frequency Modulation: For 50% am- Tubes: Supplied with the instrument:
plitude modulation the incidental fm is approx- 1 GE 12AT7 (Oscillator)
imately 100 parts per million for frequencies up Other tubes as listed above.
to 100 Mc, and is approximately 500 parts per
million at 250 Mc. When lower values of inci- Net Weight: 36 pounds.

Type

1021-AU U-H-F Standard-Signal Generator, 250-920 Mc*
1021-AV V-H-F Standard-Signal Generator, 50-250 Mc*
1021-P2 U-H·F Oscillator Unit only, 250-920 Mc*
1021-P3 V-H-F Oscillator Unit only, 50-250 Mc*

*U. S. Patent No. 2,125,816; also Patent Applied For.

Code Word

EVADE
EVENT
ETHIC
EVOKE

Price

$615.00
595.00
420.00
400.00

AN AMPLITUDE MODULATOR FOR

VIDEO FREQUENCIES

The TYPE 1000-P6 Crystal Diode
Modulator is a small, convenient device
for amplitude modulating the output of
a radio-frequency source. With stand­
ard-signal generators it modulates the
radio-frequency signal at normal at­
tenuator output levels, and, because it is
isolated from the oscillator by an at­
tenuator, reaction on the oscillator fre­
quency, or incidental fm, is usually com­
pletely negligible.

The crystal diode modulator is de­
signed for wide-band modulation, 0 to 5
megacycles, at carrier frequencies be­
tween 20 and 1000 megacycles. Hence

it is particularly useful in testing tele­
vision receivers, whether in the labora­
tory, in production, 01' in the service
shop. It converts a conventional stand­
ard-signal generator or oscillator to a
useful test-signal generator for television
receivers, and its range covers both the
currently used bands and the proposed
new u-h-f bands, as well as receiver in­
termediate frequencies.

This modulator is also useful with
other types of receivers operating with­
in its carrier-frequency range, for a-m
tests where the incidental fm that is in­
herent in a directly modulated oscil­
lator cannot be tolerated.

As shown in Figure 2, the TYPID 1000­
P6 Crystal Diode Modulator consists of
a crystal diode between input and out­
put terminals, a simple output filter to

Figure 1. View of the Type 1000·P6
Crystal Diode Modulator.




