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C OMMUNICATIONS E NG I NEERS

700 FENIMORE ROAD MAMARONECK, N. Y.

Warranty

The Technical Materiel Corporation, hereinafter referred to as TMC, warrants the equipment (ex-
cept electron tubes? fuses, lamps, batteries and articles made of glass or other fragile or other expendable
materials) purchased hereunder to be free from defect in materials and workmanship under normal use
and service, when used for the purposes for which the same is designed, for a period of one year from
the date of delivery F.O.B. factory. TMC further warrants that the equipment will perform in a manner
equal to or better than published technical specifications as amended by any additions or corrections
thereto accompanying the formal equipment offer.

TMC will replace or repair any such defective items, F.O.B. factory, which may fail within the
stated warranty period, PROVIDED:

1. That any claim of defect under this warranty is made within sixty (60) days after
discovery thereof and that inspection by TMC, if required, indicates the validity of
such claim to TMC's satisfaction.

2. That the defect is not the result of damage incurred in shipment from or to the
factory.

3. That the equipment has not been altered in any way either as to design or use
whether by replacement parts not supplied or approved by TMC, or otherwise.

4. That any equipment or accessories furnished but not manufactured by TMC, or not
of TMC design shall be subject only to such adjustments as TMC may obtain from
the supplier thereof.

Electron tubes*furnished by TMC, but manufactured by others, bear only the warranty given by
such other manufacturers. Electron tube warranty claims should be made directly to the manufacturer
of such tubes.

TMC’s obligation under this warranty is limited to the repair or replacement of defective parts
with the exceptions noted above.

At TMC’s option any defective part or equipment which fails within the warranty period shall be
returned to TMC’s factory for inspection, properly packed with shipping charges prepaid. No parts or
equipment shall be returned to TMC, unless a return authorization is issued by TMC.

No warranties, express or implied, other than those specifically set forth herein shall be applicable
to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does TMC assume any liability for consequential damages, or
for loss, damage or expense directly or indirectly arising from the use of TMC Products, or any in-
ability to use them either separately or in combination with other equipment or materials or from any

other cause. *Electron tubes also include semi-conductor devices.



PROCEDURE FOR RETURN OF MATERIAL OR EQUIPMENT

Should it be necessary to return equipment or material for repair or replacement, whether
within warranty or otherwise, a return authorization must be obtained from TMC prior to
shipment. The request for return authorization should include the following information:

Model Number of Equipment.
Serial Number of Equipment.
TMC Part Number.

Nature of defect or cause of failure.

Sos w N -

The contract or purchase order under which equipment was delivered.

PROCEDURE FOR ORDERING REPLACEMENT PARTS

When ordering replacement parts, the following information must be included in the
order as applicable:

1. Quantity Required.

2. TMC Part Number.

3. Equipment in which used by TMC or Military Model Number.
4. Brief Description of the Item.

5

. The Crystal Frequency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

TMC’s Warranty specifically excludes damage incurred in shipment to or from the
factory. In the event equipment is received in damaged condition, the carrier should be
notified immediately. Claims for such damage should be filed with the carrier involved
and not with TMC.

All correspondence pertaining to Warranty Claims, return, repair, or replacement and all
material or equipment returned for repair or replacement, within Warranty or otherwise,

should be addressed as follows:
THE TECHNICAL MATERIEL CORPORATION

Engineering Services Department
700 Fenimore Road
Mamaroneck, New York
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SECTION 1
GENERAL DESCRIPTION

1-1. INTRODUCTION.

COMMUNICATIONS RECEIVER GPR-90RXD and
COMMUNICATIONS RECEIVER GPR-91RXD (figure
1-1) are general coverage communications receivers
with a frequency range of 0.54 to 31.5 megacycles
distributed over six bands. They are capable of re-
ceiving SSB, AM, CW, MCW and FSK signals.

Tuning is provided with full electrical bandspread,
and a 100 kc crystal-controlled calibrator provides
100 kc markers throughout the tuning range.

Model GPR-91RXD, inadditiontothe characteristics
and functions of the GPR-90RXD, also provides a 15
ke bandwidth for ISB reception of four discrete voice
channels or up to 64 teletype channels (whenused with
a TMC Model SBC-2, Sideband Converter).

NOTE

Due to the similarity in construction and op-
eration of the models GPR-90RXD and GPR-
91RXD, this manual will refer to the GPR-
90RXD only, indicating any differences as
necessary.

The 17-tube circuit of the GPR-90RXD provides a
sensitivity that averages better than one microvolt for

1-2. TECHNICAL SPECIFICATIONS.
Frequency range ’

a 10-db signal-to-noise ratio. Dual conversion is
employed in bands, 4, 5, and 6 for improved image
rejection. The input provides for a 75-ohm unbalanced
antenna and the output may be terminated in 4-, 8-,
16-, or 600-ohm voice coils or headphones. A front
panel S-meter indicates relative signal strength and
also permits accurate tuning.

The RF SELECTIVITY switch provides six steps
of IF selectivity: 0.25 to 2 kc on crystal filter, and
7 kc at 6 db down in noncrystal operation (15 kc at
6 db down in noncrystal operation in GPR-91RXD).
Audio selectivity is controlled by a 3-position (NOR-
MAL, LOW-PASS, and 1200 ~ PEAK) switch. When
set to 1200 ~ PEAK, the audio bandwidth at 10 db
down from the peak can be varied from 600 to 1600
cps by means of the AUDIO SPREAD control.

In addition to the normal local oscillator, the GPR~-
90RXD permits the use of 10 precisely adjustable crys-
tal positions available from the front panel plusa rear
deck input for an external high stability control oscil-
lator or synthesizer. A series type noise limiter is
employed to effectively reduce ignition or other pulse
type noise. The limiter can be turned on by a front
panel limiter switch.

. 0.54 to 31.5 mc in six bands.

Type of reception .
Tuning system
Input impedance
Output impedance .
Output level
Sensitivity .

Noise figure

Image ratio
Selectivity .

AVC characteristic
Audio selectivity
Noise limiter .
Metering .

VFO stability .
Crystal stability
Crystal calibrator.
BFO circuit .
Hum level

Primary power .

002643005/3009

. AM, CW, MCW, FSK, and SSB.

. Accurately calibrated main tuning dial plus full electrical bandspread.
. 75 ohms unbalanced.

. 4, 8, 16, and 600 ohms plus headphones.

. 2-watt high quality audio output.

. Better than 1 microvolt for 10 db signal-to-noise ratio.

. Better than 6 db.

. Averages 85 db.

. Variable in six steps, 5 crystal and 1 noncrystal position.

GPR-90RXD: 250 cps to 7T kc. GPR-91RXD: 250 cps to 15 kc.

. Withan80-db changeinthe input signal, the output remains constant within 12 db.
. Specially designed audio selectivity control with variable bandwidth.

. A highly effective series type noise limiter is provided.

. Calibrated S-meter.

. Better than0. 002 percent onfirstthree bandsand 0. 003 percent on three bands.

. Dependent upon crystal being used.

. Provides 100-kc markers throughout tuning range.

. Variable frequency BFO.

. Better than 60 db.

. 115 or 230 volts, 50 or 60 cycles, approximately 90 watts.

1-1



The frequency of the beat frequency oscillator is

TABLE 1-1. ELECTRON TUBE COMPLEMENT

controlled by the BFO PITCH control which varies (CONT’D)
the audio beat note on CW signals from zero to +3
ke. The high stability of this BFO makes it possible REF
to receive SSB signals. SYM TUBE TYPE FUNCTION
Table 1-1 is a list of the electron tube complement Vb 6BA6 Buffer
of the GPR-90RXD. Table 1-2 lists the GPR-90RXD
front panel controls. V6 6BA6 1st IF Amplifier
The receiver operates on 115- and 230-volt, 60- Al 6BA6 2nd IF Amplifier
cycle AC power although provision is made for opera-
tion from an external power supply or batteries for v8 6BA6 3rd IF Amplifier
emergency service in areas where AC power is not
available, V9 6AL5 Noise Limiter
V1o 12AX7 Audio Amplifier
TABLE 1-1. ELECTRON TUBE COMPLEMENT
Vil 6V6 2nd Audio
REF Amplifier
SYM TUBE TYPE FUNCTION Viz 6AG5 Oscillator
Vi 6DC6 1st RF Amplifier V13 6AG5 BFO
V2 6BA6 2nd RF Amplitier vid SU4G Rectifier
V15 OA2 Voltage Regulator
V3 6AU6 1st Converter V16 6CB6 100 kc Oscillator
V4 6BE6 2nd Converter and V17 6AG5 Xtal. Osc.
Oscillator Amplifier

TABLE 1-2. FRONT PANEL CONTROLS OF THE GPR-90RXD

CONTROL

FUNCTION

HFO switch

Selects local oscillator mode.

XTAL PHASE control

Adjusts center frequency of crystal filter.

RF SELECTIVITY switch

Adjusts bandpass width of crystal filter.

AUDIO GAIN control

Adjusts audio output level.

CAL switch

Applies power to 100-kc oscillator.

MAIN TUNING control

Tunes receiver to desired frequencies.

SEND-REC switch

Applies B+ to receiver circuits.

MANUAL-AVC switch

Permits application of AVC voltage to approproate circuits.

ANT. TUNE control

Tunes receiver input to antenna.

RANGE SELECTOR switch

Selects tuning range.

LIMITER switch

Permits reduction of impulse-type noise.

BFO switch

Applies power to beat frequency oscillator.

BAND SPREAD control

Permits fine tuning of receiver.

AUDIO SPREAD control

Adjusts audio bandwidth when AUDIO SELECTOR switch is in 1200
PEAK position,

RF GAIN control

Adjusts gain of RF and IF amplifiers.

1-2
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TABLE 1-2. FRONT PANEL CONTROLS OF THE GPR-9ORXD (CONT‘D)

CONTROL

FUNCTION

Power switch (part of RF
GAIN control)

Applies primary power to receiver.

BFO PITCH control

Varies frequency of beat frequency oscillator.

AUDIO SELECTOR switch

Adjusts audio bandwidth.

XTAL ADJ. control

Adjusts crystal frequencies in local crystal oscillator,

S-meter

Indicates relative signal strength of carrier signals.

PHONES jack

Permits headphone monitoring of audio signal.

002643005,/3009
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SECTION 2
INSTALLATION

2-1. INITIAL INSPECTION.

Each GPR-90RXD has been calibrated and tested
at the factory before shipment. Upon arrival at the
operating site, inspect the packing case and its
contents immediately for possible damage. Unpack
the equipment carefully. Inspect all packing mate-
rial for parts which may have been shipped as
"loose items".

With respect to damage to the equipment for which
the carrier is liable, The Technical Materiel Cor-
poration will assist in describing methods of repair
and the furnishing of replacement parts.

The equipment is shipped with all tubes and other
plug-in components installed. Check that all such
components are properly seated in their sockets.

A TYPICAL PACKAGING DIAGRAM, figure 2-4,
has been included to assist in the unpacking and
repackaging of the GPR-90RXD.

2-2. MECHANICAL INSTALLATION.

The GPR-90RXD is equipped with a standard 19
inch rack panel, which can be mounted in any stand-

TiO

BLK

C108 C103
0.0IUF 0.0l UF

e

BLK /YEL

BLK /RED

Fl
2A

e

TO AC
LINE PLUG

115 VOLT OPERATION

ard equipment rack. Provision has been made for
mounting of chassis slides if desired. Refer to
figure 2-2 for the GPR-90RXD outline dimensions.

2-3. ELECTRICAL INSTALLATION.

Power is applied to the GPR-90RXD immediately
upon connection of the power cord to any suitable
power source and setting the front panel POWER
switch to the ON position. The GPR-90RXD is
factory wired for 115 volt operation. For conver-
sion to 230 volt operation, refer to figure 2-1.

Table 2-1, used in conjunction with figure 2-3,
indicates the interconnections, input connections and
output connections for the GPR-90RXD.

2-4. INITIAL ADJUSTMENT.

Before any GPR-90RXD unit is shipped, it is
aligned and thoroughly checked against the manu-
facturer's specifications. Therefore, no initial
adjustments are necessary other than the connection
to a suitable antenna, connection to a speaker and
connection to a suitable primary power source.

BLK/YEL

clo8 Ccio3
0.0l UF 0.0IUF

1

230v
BLK /RED

Fl
1A

TO AC
LINE PLUG

230 VOLT OPERATION

Figure 2-1. Power Supply Changeover Connections

2-0
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TABLE 2-1. REAR PANEL CONTROLS AND CONNECTIONS OF GPR-9ORXD

ITEM

LINEERD, 2 conductor power cable.

FUNCTION

W1 - Connects the requi;-ed AC operating voltage (Ref. Table 1-1)

from the external power source to the GPR-90RXD.

AC LINE, power receptacle.

J3 - Convenience outlet providing AC line voltage.

FUSE, 2A

F1 - 2 amp cartridge line fuse.

El, 4 connector terminal board.

Connector 1~ - For external AVC, remove
Connector 2./~ jumper wire

Connector 3 - No connection

Connector 4 - Ground connection

RELAY, 2 prong, polarized connector
receptacle.

J4 - Connects to transmitter enabling the receiver to be
disabled by the transmitter when keying.

AUXILIARY POWER IN, 8 pin socket.

X1 - Accepts power from external power supply or batteries.
When the GPR-90RXD receives normal power at plug P2, the AC
plug PL1 must be placed in AUXILIARY POWER socket X1.

ANT 1759, connector receptacle, BNC
type.

J6 - Antenna input connector, 75 ohms.

S METER ADJ, potentiometer screw-
driver adjust control.

R50 - Signal strength meter (M1) adjustment control.

ACCESSORY POWER OUT, 8 pin
socket.

X2 - Accessory outlet providing DC filament and B+ voltages.

EXT, connector BNC type.

J5 - External synthesizer input connector.

BFO IN, connector receptacle, BNC
type.

J'7T - External Beat Frequency Oscillator input connector.

E2, 5 connector terminal board.

Audio output speaker connections.

E3, 4 connector terminal board.

Connector 1-~- Diode load connections

Connector 2-/- For external AVC, remove jumper wires

Connector 3 - Ground

Connector 4 - External AVC input connection and AVC output
connection.

IFO IN, connector receptacle, BNC
type.

J8 - External IFO input connector.

IF GAIN, potentiometer screwdriver
adjust control.

R106 - IF gain control.

IF OUT, dual contact phono type
connector.

J1A - IF output jack.

PHONO, dual contact phono type
connector.

J1B - Phono input jack.

RADIO-PHONO, slide switch.

S6 - Radio or phono operation selector switch.

SSB, slide switch.

S7 - Single Sideband ON-OFF selector switch.

002643005/3009
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Figure 2-2, Outline Dimensional Drawing, Model GPR-90RXD
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Figure 2-3. GPR-90RXD Showing Rear Panel Controls and Connections
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SECTION 3
OPERATOR’S SECTION

3-1. COMMUNICATIONS RECEIVER GPR-9O0RXD.

a. AM RECEPTION. - When the received signal
is “accompanied by excessive background noise (other
than ignition or pulse type), increasing the RF
selectivity of the GPR-90RXD will improve the sig-
nal-to-noise ratio. The selectivity should be in-
creased up to the point where a phone signal be-
comes unintelligible. An almost obliterated signal
can sometimes be pulled through the noise hash and
received perfectly by the combined use of the RF
and audio selectivity controls.

If the signal being received is interfered with or
heterodynes with an adjacent carrier, adjust XTAL
PHASE control 1 to reduce the interference.

Turning HFO switch 2 in any of the 10 crystal
positions permits the GPR-90RXD to receive 10
channels, utilizing a crystal-controlled local oscil-
lator to produce the intermediate frequency. If it
is desired to obtain reception on frequencies not
covered by the 10 crystals, turn HFO switch 2 to
EXT and connect an external synthesizer to EXT
jack J5.

b. CW RECEPTION. - To place the GPR-90RXD
in operation for the reception of CW signals, the
controls and switches are set to the same positions
as those outlined in paragraph 3-1a for AM recep-
tion except that BFO switch 14 is set to ON.

After turning on the BFO, tune in a CW signal.
Adjust the BFO PITCH control 18 for a pleasing tone.

NOTE

CW reception may be accomplished with the
AVC switch in the ON or OFF positions.
However, best reception is usually obtained
by turning the AVC off, retarding the RF
gain and increasing the audio gain.

c. SSB RECEPTION. - To place the GPR-90RXD
in"operation for the reception of single-sideband sig-
nals, the controls and switches are set to the same
positions as those outlined in table 3-1 for AM re-
ception except that BFO switch 14 and SINGLE
SIDEBAND switch S9 (on rear apron) are each set
to the ON position.

TABLE 3-1. OPERATION CHART

STEP OPERATION PURPOSE

1 Set SEND-REC switch 10 to REC. Applies B+ power to unit.

2 Set RF SELECTIVITY switch 6 to NON XTAL. Selects widest IF response,

3 Set MANUAL-AVC switch 11 to AVC. Permits AVC operation.

4 Set BFO switch 14 to OFF. Disables BFO.

5 Set CAL switch 8 to OFF. Disables 100-kc oscillator.

6 Set RANGE SELECTOR switch 12 to desired band. Selects approproate tuning
range.

7 Set HFO switch 2 to VAR. Selects local oscillator,
within the unit, to beat
against the incoming RF to
produce the IF.

8 Adjust RF GAIN control 17 fully clockwise. Applies primary power to
the unit and adjusts RF gain
to maximum.

9 Set RADIO-PHONO switch (on the rear apron) Connects audio amplifier

to RADIO. to detector.
10 Set SSB switch (on the rear apron) to OFF. Permits normal operation
of detector.

3-0
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Single sideband signals are characterized by the
lack of a carrier, unintelligibility, and fluctuations
of the S-meter. To obtain proper reception, the
carrier must be reinserted by turning on the BFO.

Tune in the single sideband signal for maximum
S-meter deflection. Turn the RF GAIN control down
until the signal is barely audible. Turn on the BFO
and tune the BFO PITCH control very slowly until
the reception becomes intelligible. I intelligibility
cannot be attained, rotate the BFO PITCH control
in the opposite direction. The direction of rotation
is dependent upon which sideband the transmitting
station is utilizing. In all cases, the BFO PITCH
control should be turned very slowly.

NOTE

Because of the slow tuning rate on the BAND-
SPREAD dial, it is often possible to tune
SSB signals by retarding the RF gain, boost-
ing the audio and setting the BFO pitch to
zero. Rotating the BANDSPREAD dial slowly
will then bring in the station.

d. EXTERNAL OPERATION. - A stable external
oscillator of 75 ohms output impedance with a mini-
mum of 1 volt output is connected through a cable
(consisting of RG-59/U with a RG-260/U connector)
to J5, located adjacent to V17 on the amplifier
crystal oscillator chassis.

The frequency of the external oscillator is deter-
mined as follows:

(1) Where the signal frequency lies between .54
Mc and 5.6 Mec.

The external oscillator frequency is:
Fo = Fs + 0.455 Mc

where: Fo = Oscillator frequency

Fs

Signal frequency

Example: For a 1 Mc signal the oscillator fre-
quency would be:

Fo = 1.000 +0.455 Mc = 1.455 Mc

(2) Where the signal frequency lies between 5.6
Mc and 31.5 Mec.

The external oscillator frequency is:
Fo = Fs + 3.955 Mc

Example: For a 25 Mc signal the oscillator fre-
quency would be:

Fo = 25.000 + 3.955 = 28.955
NOTE

The external oscillator should be turned "OFF"
or disconnected from the receiver when not
in external operation.

002643005,/3009

e. XTAL OPERATION. - For crystal operation
of the GPR-90RXD, it is necessary to insert the
proper crystals into the front panel crystal holder.
The ten position crystal holder in the GPR-90RXD
accepts CR-18/U crystals for operation in the fre-
quency range of 0.54 to 31.5 Mec.

In order to allow the HFO trimmer on the re-
ceiver to operate in mid-scale, to vary the crystal
frequency slightly in either direction, a factor of
. 005% must be added to the frequency of the crystal.

For bands 1, 2, and 3, the GPR-90RXD is a single
conversion superheterodyne receiver with an IF fre-
quency of 455 kc. For bands 4, 5, and 6 however,
it employs dual conversion, with the first IF fre-
quency at 3.5 Mc and the second IF frequency re-
maining at 455 kc.

Therefore, in order to select the proper crystals
for operation throughout the GPR-90RXD frequency
range, the following formulas should be used.

LEGEND

Fx = Crystal frequency

Fs

RF Signal frequency or
Operating frequency

To determine the required crystal frequency for
operation in the range of 0.54 to 5.6 mc, (Bands
1, 2, and 3) the following formula applies:

Fx = (Fx + 0.455) x 1.00005 Mc

To determine the required crystal frequency for
operation in the range of 5.4 to 17.8 Mg, (Bands
4 and 5) the following formula applies:

Fx = (Fs + 3.955) x 1.00005 Mc

In the frequency range of 17.8 to 31.5 Mc (Band
6) frequency doubling takes place in the HFO and
High Frequency Oscillator circuit. Therefore, the
following formula applies:

Fx = Fs + 3.955 x 1.00005 Mc
2

NOTE

When ordering crystals, indicate crystal fre-
quency and operating frequency. In this way,
you will be assured that the proper crystal
will be furnished.

f. BANDSPREAD CONTROL. - The BANDSPREAD
control acts as a vernier or fine tuning for the MAIN
TUNING control of the GPR-90RXD. Calibrated
markings on the BANDSPREAD dial are set up in 6
bands (10-11, 15, 20, 40, 80 and 160 Meter) and
a LOG scale at the top. Although the calibrated
markings are presented for convenience in tuning in
the amateur bands, the BANDSPREAD control may
be used over the entire range of the receiver.
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Example #1: To tune in a frequency of 27.1 mega-
cycles:

(1) Set the MAIN TUNING control to 10-11 M
on MAIN TUNING LOG scale.

(2) Set BANDSPREAD control to 30.0 on BAND-
SPREAD 10-11 M scale.

(3) Tune BANDSPREAD reading down to 27.1
on 10-11 M scale.

Example #2: To tune in a frequency of 16 mega-
cycles:

(1) Set MAIN TUNING control to 16.3 Mc* on
MAIN TUNING 9.4-17.8 scale.

(2) Set BANDSPREAD control to 100 on BAND-
SPREAD LOG scale.

(3) Using a headset or speaker as a monitor,
slowly decrease BANDSPREAD LOG scale reading
until desired frequency is obtained.

Once a station has been tuned in, the operator
may record the MAIN TUNING and BANDSPREAD
LOG scale readings for future tuning to that fre-
quency.

*By referring to the band calibrations on the
BANDSPREAD dial, the nearest band to 16 Mc is
the 20 M band (13.9 to 14.5 Mc) which affords an
adjustment range of 0.6 Mc. Placing the MAIN
TUNING dial at 16.3 and the BANDSPREAD at the
high end of the range should place 16 Mc approxi-
mately in the middle of the total BANDSPREAD ad-
justment.

g. S-METER. - The S-meter performs a dual
function; it provides a visual means of accurately
tuning the GPR-90RXD to the incoming signal and it
indicates the relative signal strength. The AVC/
MANUAL toggle switch must be in the AVC position
in order for the S-meter to operate properly.

3-2. OPERATOR’S MAINTENANCE.

a. COMMUNICATIONS RECEIVER GPR-90RXD. -
There are several maintenance operations which can
be performed on the GPR-90RXD by the operator
when trouble is encountered. If normal operating
procedures produce unsatisfactory results, the op-
erator should proceed as follows:

(1) Check the power supply by noting whether
dial lamp is on, indicating whether power is being
applied to the GPR-90RXD.

CAUTION

Never replace a fuse with one of higher rat-
ing. If a fuse burns out immediately after
replacement. DO NOT replace it a second
time until the cause has been corrected.

(2) If no power is evident, check fuse on rear
apron. Replace blown fuse with fuse of equal value.

(3) Check the tubes since the most common cause
of operational failure is usually tubefailure. Check-
ing the tubes will often save many hours of unnec-
essary troubleshooting. The location of tubes in the
GPR-90RXD is shown in figure 5-1.

Table 3-2 lists the equivalent control designations
to be used in conjunction with figure 3-1.

Figure 3-1. GPR-90RXD Operating Controls

3-2
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TABLE 3-2. TABLE OF EQUIVALENT CONTROL DESIGNATIONS

SERIAL DESIGNATION
(SEE FIGURE 3-1)

PANEL DESIGNATION
(SEE FIGURE 3-1)

COMPONENT DESIGNATION ON
OVERALL SCHEMATIC DIAGRAM

COMMUNICATIONS RECEIVER GPR-90RXD

1 XTAL PHASE Knob capacitor C42

2 HFO Knob (12-position) selector
switch S12)

3 S-meter (No designation) Meter M1

4 XTAL ADJ. Knob capacitor C149

5 AUDIO SELECTOR Isigob (3-position) selector switch

6 RF SELECTIVITY Is(gob (6-position) selector switch

7 AUDIO GAIN Knob potentiometer R68

8 CAL Toggle switch S11

9 MAIN TUNING Knob capacitor C9

10 SEND-REC Toggle switch S9

11 MANUAL-AVC Toggle switch 83

12 RANGE SELECTOR IS{ilob (6-position) selector switch

13 LIMITER Toggle switch S4

14 BFO Toggle switch S8

15 BAND SPREAD Knob capacitor C8

16 AUDIO SPREAD Knob variable resistor R71

17 RF GAIN Knob potentiometer R81

18 BFO PITCH Knob capacitor C99

19 ANT. TUNE Knob capacitor C140

002643005/3009
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SECTION 4
PRINCIPLES OF OPERATION

4-1. GENERAL.

This section covers the principles of operation of
the GPR-90RXD Communications Receiver, Although
the GPR-90RXD has many inherent features, its
operation and versatility can be enhanced by com-
bining it with any of TMC's accessory units such
as TMC's models MSR-6 Single Sideband Converter,
AFC-1, Automatic Frequency Control Unit and the
VOX- 5 Variable Frequency Oscillator. A descrip-
tion of such combinations is further explained in the
system operating manuals when applicable.

The following text explains the principles of op-
eration of the GPR-90RXD supported by a block
diagram and simplified schematic diagrams.

4-2. COMMUNICATIONS RECEIVER GPR-9O0RXD.

a. INTRODUCTION. - (See figure 4-1.) - The
GPR-90RXD is capable of receiving AM, CW, MCW,
FS, and SSB signals over a 0.54- to 31.5-mc range
in six bands. The RF signal, derived from either a
75-ohm unbalanced antenna or an antenna coupler,
is applied to two-stage RF amplifier V1 and V2,
The RF gain of these stages is controlled by the
setting of RF GAIN control R81, the cathode bias
resistor for IF amplifier V6. Thereafter, the am-
plified RF signal is converted by V3 and V4 to a
455-kc intermediate frequency. For improved image
rejection, double conversion is used on the upper
three bands.

Three methods of producing the intermediate fre-
quency are available. Local oscillator V12 may be
used in conventional fashion. Second, 10 channels
may be received with 10 precisely adjustable crys-
tals controlling a second local oscillator, V1T,
Finally, provision is made for the use of an external
high stability control oscillator, or synthesizer.

The 455 kc IF signal developed as a result of
either single or double conversion passes through
an IF crystal filter which permits variation of the
bandwidth from 250 cps to 7 kc in the GPR-90RXD,
and 250 cps to 15 kc in the GPR-91RXD. XTAL
PHASE control C42, used in conjunction with this
circuit, reduces heterodyne and interfering signals.

The IF output of amplifier V8 is applied to diode
detector V9A in the GPR-90RXD where it is de-
modulated. Diode V9B, a series noise limiter, ef-
fectively reduces impulse type noise.

A Hartley-type BFO, V13, is used for detection
of CW signals; its output is injected into the de-
tector plate circuit. Provision is made in the
GPR-90RXD for an externally generated BFO signal.

4-0

The detector output is amplified by an audio
amplifier consisting of voltage amplifier V10B and
power amplifier V11. The audio output circuit
provides the means for matching voice coil imped-
ances of 4, 8, 16, and 600 ohms, as well as head-
phones. The AUDIO SELECTOR and AUDIO SPREAD
controls provide variation of the audio response of
the audio amplifier. The response may be varied
between one which is essentially flat to one whose
bandwidth is 1200 cps at a center frequency of ap-
proximately 1100 cps.

For calibrating the GPR-90RXD, the output of
100-ke calibration oscillator V16 is injected at the
GPR-90RXD input. The harmonic output of the os-
cillator permits calibration of the GPR-90RXD
throughout its frequency bands.

The power supply consists of a full-wave rectifier,
the output of which is heavily filtered by a pi-type
filter for effective hum reduction. Hum produced
by the filament supply is minimized by a hum bal-
ancing potentiometer. Voltage regulator V15 pro-
vides 150-volt regulated DC power.

b. RF AMPLIFIERS. (See figure 4-2.) - The RF
voltage delivered by the antenna is inductively coupled
to first RF amplifier V1 via RF transformers L28
through L33 and wafers S1pA and S1A of the RANGE
SELECTOR switch. ANT. TUNE control C140 peaks
the RF input circuit to the particular antenna used
with the GPR-90RXD. The RF output of V1 is
coupled to V2 via separate coupling networks (de-
pending on the band selected) and wafers Slpgand
Slc of the RANGE SELECTOR switch. Induct1ve
coupling is used in bands 1 through 3; RC coupling
is used for bands 4 through 6. The amplified out-
put of V2 is applied through coupling networks and
wafers Slp and S1g of the RANGE SELECTOR switch
to first converter V3.

The gain of both RF stages is controlled by RF
GAIN control R81 in the common cathode return
circuit. The RF amplifiers are tuned by MAIN
TUNING capacitor C9, sections of which are con-
nected across the selected tuned circuits by the
RANGE SELECTOR switch. BAND SPREAD con-
trol C8 provides electrical bandspread for the RF
circuits.

c. HIGH FREQUENCY OSCILLATOR. - Oscillator
V12 is a Hartley type which provides an RF signal
455 kc above that of the incoming signal. (See fig-
ure 4-3A.) When switch S13 is turned to position
4 and HFO switch 812 is turned to VAR, oscillator
V12 receives 150-volt plate voltage and is tuned by
two sections of MAIN TUNING capacitor C9. The
tank circuits for the oscillator are selected by
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RANGE SELECTOR switch S1. This is accomplished
simultaneoulsy with the selection of the coupling
circuits used in the RF amplifiers. Figure 4-3A
is a simplified schematic diagram which shows the
HFO circuit elements arranged for band 1 operation.
As shown in this figure, the bandspread feature of
the GPR-90RXD is not used in band 1 operation.
The HFO circuit elements in figure 4-3B are ar-
ranged for band 2 operation and typify the circuit
arrangement for the next four bands: 3, 4, 5, and
6. The circuit and its function is identical with
band 2 operation except for the addition of BAND
SPREAD capacitor C8, component values, and con-
tact position of RANGE SELECTOR switch S1.

Crystal oscillator/amplifier V17 is used when the
GPR-90RXD is tuned for operation in 1 of the 10
crystal-controlled channels or when an external syn-
thesizer supplies the HFO input. (See figure 4-4.)

When operating with a crystal-controlled channel,
switch S13 is also turned to position 4 while HFO
switch S12 is turned to the desired crystal position.
The frequency generated by the selected crystal can
be slightly adjusted by rotating XTAL ADJ. control
C149.

d. FIRST AND SECOND CONVERTERS. (See fig-
ure 4-5.) - The signal oufput from RF amplifier V2
is applied to the control grid of first converter V3,
and the output of the local oscillator in use (V12 or
V17) is applied to the cathode of V3. These signals
mix to produce an IF signal, the frequency of which
is dependent upon the band in use. When operating
in bands 1, 2, or 3, and IF signal is 455 kc. This
signal is applied through buffer IF amplifier V5 and
IF transformer T5 to IF amplifier V6 through acrys-
tal filter. When the GPR-90RXD is operated in these
bands, single conversion is used. The gain is ex-
tremely high at this time since second converter V4
is not used. (Second converter V4 is a pentagrid
converter, the gain of which is usually less than
unity.) Since the attenuating property of the second
converter is not available during single conversion,
the gain of the first converter is substantially reduced
by injecting a positive voltage into the cathode cir-
cuit of V3. In this way, the gain of the GPR-90RXD
is kept fairly constant on all bands and stability is
assured on the lower three bands.

In the three higher bands, double conversion is
used. In this case, the frequency of the IF produced
in first converter V3 is 3.955 mc. First converter
V3 is permitted to operate at high gain for operation
in these bands. The output of V3 is mixed with a
3.5-mc voltage developed in second converter oscil-
lator V4. The oscillator portion of V4 is crystal
controlled. The output of this tube is a 455-kc volt-
age which is applied to first IF transformer T5.

When the GPR-90RXD is used as a dual-diversity
receiver (as in the DDR-6E), an external oscillator
is connected to EXTERNAL IFO INPUT jack J8.
This action ensures that the oscillator portions of
the second converters and oscillators of both GPR-
90RXD's are synchronized at 3.5 mc. At this time
the crystal oscillator portion of V4 is disabled by
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permitting diode CR1 in the cathode circuit of V4
to conduct

e. IF AMPLIFIERS. (See figure 4-6.) - Theout-
put of first IF transformer T5 is applied to a crystal
filter. RF SELECTIVITY switch S2 determines the
selectivity of the IF amplifier. In the NON XTAL
position, crystal Y1 is shorted out. In the remain-
ing positions, crystal Y1 is utilized. As RF SE-
LECTIVITY switch S2 is rotated clockwise, more
and more resistance is put in series with the crystal
bridge circuit. This action effectively raises the
Q of the circuit, producing a more selective filter
reponse. XTAL PHASE control C42 is used toelim-
inate or reduce the effects of heterodyne or inter-
fering signals.

The IF amplifier consists of three transformer
coupled stages: V6, V7, and V8. The gain of the
amplifier may be varied by two controls; IF GAIN
control R106 and RF GAIN control R81. When RF
GAIN control R81 is varied, the RF amplifier is
also affected. IF GAIN control R106 is left undisturbed
after the desired IF gain is achieved.

S-meter M1 is connected in the screen grid cir-
cuit of the second IF amplifier. This meter responds
to changes in signal level, as controlled by the AVC
input to IF amplifier V6. The meter may be ad-
justed by varying S-METER ADJ control R50.

f. AUTOMATIC VOLUME CONTROL. - The AVC
detector is a triode connected in the diode configura-
tion. (See figure 4-6.) The IF output at the plate
of the third IF amplifier V8 is coupled to the plate
of AVC detector V10A. The intermediate frequency
is rectified and the resulting DC voltage, which is
proportional to the signal strength, is the AVC sig-
nal. This signal is fed back to the grids of the RF
and IF amplifiers. Variations in signal strengththus
cause the gain of these stages to vary, stabilizing
the output of the GPR-90RXD.

g. BEAT FREQUENCY OSCILLATOR. (See fig-
ure 4-7.) - The BFO, which is centered at 455 kc,
is injected at the detector plate. The BFO stage,
V13, is made operable by applying 150 volts to the
plate end screen circuits with BFO switch S8 in the
ON position. The output frequency may be varied
+3 ke by adjusting BFO PITCH control C99.

An external BFO may be inserted at EXTERNAL
BFO INPUT jack J7.

h. DETECTOR AND NOISE LIMITER. (Seefigure
4-8.) - The output of the third IF transformer is
coupled through IF transformer T8 to detector VIA.
The IF signal is demodulated and filtered; the re-
maining audio information is applied to audio ampli-
fier V10B.

When LIMITER switch S4 is set to the ON posi-
tion, series noise limiter V9B is inserted across
the detected output. The noise limiter effectively
reduces impulse type noise. With LIMITER switch
S4 set to the OFF position, the noise limiter diode
is short circuited and becomes inoperative.
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i, AUDIO AMPLIFIERS. (Seefigure4-9.) - Triode
V10B is the first audio amplifier. Three inputs may
be applied to the grid of this amplifier. With RADIO-
PHONO switch S6 in the PHONO position, the output
of a high impedance phonograph cartridge may be
connected to PHONO INPUT jack J1 and the audio
amplifier may be utilized. (See figure 4-8.) For
full output, 0.15 volt is required. When RADIO-
PHONO switch S6 is set to the RADIO position, the
GPR-90RXD will operate normally. When SSB switch
S7 is set to the ON position, the audio output of the
detector is shorted to ground. (For SSB operation,
audio signals can be supplied by a TMC Model MSR-6,
Single Sideband Converter.)

By means of AUDIO SELECTOR switch S5 and
AUDIO SPREAD control RT71, the response of the
audio amplifier may be controlled from an essentially
flat response to a 1200-cps wide response (at -10
db) at a center frequency of approximately 1100 cps.
(See figure 4-9.)

Volume is controlled by rotating AUDIO GAIN con-
trol R68. The output of V10B is applied to second
audio amplifier V11, a power pentode. This am-
plifier is capable of delivering 2 watts of audio to
4-, 8-, 16-, or 600-ohm voice coils. Provision is
also made for the use of headphones at PHONES jack
J2. When headphones are used, the speaker is dis-
abled.
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j. 100-KC CALIBRATOR. (See figure 8-1.) - The
GPR-90RXD may be calibrated with the crystal-con-
trolled 100-kc oscillator V16. When CAL switch
S11 is set to ON, power is applied to the oscillator.
At this time, the oscillator output applies 100-kc
harmonics to the GPR-90RXD input. The output of
the oscillator is of sufficient amplitude to provide
100-kc markers throughout the entire tuning range
of the GPR-90RXD.

k. POWER SUPPLY. (See figure 8-1.) - The
power supply is a heavily filtered full-wave rectifier
which supplies 250 volts of unregulated power and
150 volts of regulated power to the various GPR-
90RXD circuits. The 150-volt regulator, V15, is
a gas tube.

Provision is made for the use of external DC power
by placing a battery plug (with the connections shown
in figure 8-1) into AUXILIARY POWER socket X1.
When the GPR-90RXD is to be used with the normal
115-volt, 60-cps power at plug P2, AC plug P<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>