
GENERAL RADIO EXPERIMENTER

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.
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independent of the radio frequency ap
plied so that any desired attenuation
can be introduced ahead of the modu
lator.

For ine-wave modulation bias can b
applied by connecting a 1.5-volt bat
tery to the bias terminal . This reduces
the crystal resistance from the high un
biased condition to a value that is ap
proximately in the center of the charac
teristic of an average crystal. Increa ing
the bias increases the output. If means
are available for observing the modula
tion characteristic, some improvement
may be had by adjusting the bias for
optimum results. With an asymmetrical
modulating signal, an adjustable bias
supply is recommended if the maximum
capabilities of the modulator are to be
obtained. Since dc can also be applied
through the modulation terminals, the
bias may be included as part of the mod
ulating voltage. If no bias at all is ap
plied, the modulator will function on the
negative cycles of the modulating volt
age to produce a chopped output. Of
cour e, no bias is necessary if the applied
modulation consi ts only of negative
pulses.

A suitable source of television video
signals for test purposes is a standard
television receiver tuned to a local tele
vision station. The output can be taken
from the plate circuit of the last video
amplifier by means of a large coupling
capacitor and a suitably compensated
voltage divider. Th polarity of the
video signal obtained at this point is

Figure 2. Circuit of the modulotor.

prevent appreciable modulating voltage
appearing in the output, and a means of
isolating and applying modulating and
bia voltages. Since the resistance of the
crystal diode is a function of the voltage
across it, this resistance can be modu
lated by applying a varying voltage.
This unit, therefore, when inserted in
series with a radio-frequency generator
and its load, will produce amplitude
modulation.

The modulator has been designed to
operate between 50-ohm source and load
impedances. The r-f source impedance
must be low, not only at the carrier fre
quency but also at the modulating fre
quency and dc, in order that the modu
lation and bias will be properly applied
to the crystal. The use of 50-ohm, 10- or
20-db, resistive pads' at the input and
output of the modulator will make its
characteristics relatively independent of
the source and load impedance and, in
addition, the combination will pre ent
an es entially constant impedance to the
source and load. 20-db pads are prefer
able if the attenuation can be tolerat d.

The maximum r-f input voltage should
be limited to about 50 millivolts behind
50 ohm to avoid serious carrier and
modulation distortion. Below this level.
the percentage modulation is practically

ISuch as General Hadio TYPE 874-GF Fixed Attenuator
(20 db) or TYPE 874-GG Fixed Attenuator (10 db).

"t-----t__
0r------------......
. 2t---------1---
- 4-.

. IOOO-P6 --.,

MOOLLATING FREOA:NCY
CHARACTERISTIC

-Jt~
lOMe 100Me

·10

-12---- I

:iL_F-~
10 100" I Me:

MODULATING FRE ENCY

Figure 3. Moduloting frequency characteristic.



GENERAL RADIO EXPERIMENTER

correct for applying to the modulator,
and a large voltage division is possible,
permitting a minimum disturbance of
the receiver circuit conditions. The exact
modulating and bias voltages required
are be t determined experimentally. A
60:1 voltage divider at the output of the
television receiver supplying the video
ignal has been found to give satisfac-

s

tory results. The TYPE 1000-P5 Trans
former is available for coupling the
modulator to a television receiver
input.

The TYPE 1N21-B crystal can be
easily replaced by taking off the input
connector. The connector is held in
place with a threaded ring.

-W. F. BYERS

SPECIFICATIONS

with respE'ct to ground should not excE'ed 4
volts.
Terminals: The radio-frequency and modulating
terminals are provided with TYPE 874 Coaxial
Connectors. The modulation terminals will
accept either a TYPE 874 Coaxial Connector or
a TYPE 274-M Plug.
Crystal Diode: 1N21B.
Accessories Supplied: One TYPE 274-M Plug.
Other Accessories Required: Terminal adaptors,
unless generator and load are equipped with
TYPE 874 Coaxial Connectors; 1.5-volt battery
for fixed bias, or a 3-volt battery and a 10,000
ohm rheostat for adjustable bias.
Accessories Available:

TYPE 874-GF Fixed Attenuator, 20 db
TYPE 874-GG Fixed Attenuator, 10 db
TYPE 874-R20 Patch Cord
TYPE 1OOG-P5 V-H-F Transformer
(For descriptions and yrices, see Experi-

menter, ov. '49 and Jan. '50.)
Dimensions: (Width) 5 X (height) 4 x (depth)
1~6 inches, overall.
Net Weight: 1 pound.

Carrier Frequency Range: 20 to 1000 megacycles.
The insertion loss increases approximately 10
db at a carrier frequency of 10 megacycles due
to output filter.
Modulating Frequency Range: 0 to 5 mega
cycles. Response is approximately 2 db down
at 5 megacycles with a gradual roll-off to pre
vent serious phase distortion of video signals.
Impedance: The impedance looking into either
the input or output terminals is a function of the
bias and modulating voltages. This unit was
designed for use with a 50-ohm source and a
5G-ohm load. The impedance at the modula
tion terminals is approximately 600 ohms.
Modulation: With no greater than 50 millivolts r-f
input, 30% amplitude modulation can be ob
tained at carrier frequencies between 20 and
1000 Mc. For optimum sine-wave modulation,
an average crystal requires 1.5 volts at the bias
terminal. The insertion loss under these con
ditions is approximately 12 db, and approxi
mately 0.2 volt r-m-s at the modulation termi
nals will produce 30% modulation. Maximum
percentage modulation is an inverse function
of carrier frequency, and at 1000 megacycles is
limited to about 30%. Peak modulation voltage

Type

l000-P6 I Crystal Diode Modulator· . . .
·u. S. Patent No 2.125,816; also Patent Applied For.

Code Word

APPLE

Price

$35.00

GENERAL RADIO COMPANY
275 MASSACHUSETTS AVENUE

CAMBRIDGE 39 MASSACHUSETTS
TEl EPHD NE: TR owbridge 6·4400

BRANCH ENGINEERING OFFICES
NEW YORK 6, NEW YORK

90 WEST STREET
TEL.-WOrth 2·5831
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1000 NORTH SEWARD STREET
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CHICAGO 5, ILLINOIS
920 SOUTH MICHIGAN AVENUE
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