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CHANGE NO. 1 DDR-8/3213

INSTRUCTION BOOK CHANGE NOTICE

Dote ___ 10/30/64

Manual affected: Dual Diversity Receiver, Model IN -~ 310

DDR-8/3213

Page 3-19. Paragraph 3-3c.
Change step 3 to read as follows:

(3) Using information provided in table 3-3, calculate
VOX-5 frequency setting. Refer to VOX-5 modular-unit
manual and calibrate VOX-5 as close as possible to cal-
culated frequency. Then tune VOX-5 to calculated freq-
uency. Peak HFO tuning of VOX-5 and then adjust OUTPUT
control (40) as required to obtain 0. 2 ma indication on
meter (53).

SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE BE REQUIRED, PLEASE CONTACT:

THE TECHNICAL MATERIEL CORP., 700 Fenimore Road, Momaroneck, New York

Attn.: Director f Eng. Services.
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FOREWORD
The DDR-8 comprises eight modular units; these modular units
are used in various receiver configurations as well as the DDR-8.
As a practical matter, individual manuals are written for each
modular unit and then combined as required with a system manual
to cover the overall receiver.

With this package, an individual manual is provided for each

- aa i B

modular unit in the DDR-R with the exception of Power Control Panel
DCP-2, Line Patch Panel LPP-4, and Equipment Rack RAK-31A.
Ihformation concerning these units is grouped together in one
manual located in the appendix.

The DDR-8 manual given in this package discusses each modular
unit only to the extent that it effects the systen. Detailea in-
formation concerning any modular 'unit is avaiiable in the individual
manual.

Commercial and military nomenclature for the DDR-8, the cabinet,
and the modular units that constitute the DDR-8 are as listed below.
Where the military nomenclature has not been assigned at the date

of printing, the appropriate space has been left blank.

DIVERSITY RADIO RECEIVER

TMC: Dual Diversity Receiver, Model DDR-8
MIL:

General Purpose Receiver

TMC: General Purpose Receiver, Model GPR-92

TMC: Variable Frequency Oscillator, Model VOX-5
MIL: Oscillator, Radio Frequency: 0-330 (B)/FR

Automatic Frequency Control

TMC: Automatic Frequency Control, Model AFC-2A
MIL: C-4071/UR



Sideband Selector

TMC: Sidebancd Selector, Model SBS-1
MIL: Converter, Single Sideband: CV-1288/UR

Diversity Voice Combiner

TMC: Diversity Voice Combiner, Model DVC-1
MIL:

Bridging Speaker Panel

TMC: Bridging Speaker Panel, Model BSP-2
MIL:

Power Control Panel

TMC: Power Control Panel, Model DCP-2
MIL:

Patch Panel

TMC: Line Patch Panel, Model LPP-4
MIL:

Eqguipment Rack

TMC: Cabinet Electrical Equipment, Model RAK-31A
MIL: Cabinet Electrical Equipment:
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SECTION 1
GENERAL INFORMATION

1-1 GENERAL DESCRIPTION

Dual Diversity Receiver. Model DDR-8 (figure 1-1) is a re-
ceiving system covering the frequency range of .54 to 32.3 mc for
the reception of SSB, ISB, AM, AM Equivalent, FSK, FAX, CW, and
MCW signals. The .54 to 32.3 mc range covered by the DDR-8 is
divided into six r-f bands (refer to table 1-1); continuous tuning
is provided. Voice freguency demultiplexing, crystal control,
automatic frequency control, diversity voice combining, and se-
lectable IF bandpass are also provided.

The receiving component of the DDR-8 is TMC's General Purpose
Receiver, Model GPR-92. This receiver is a versatile double con-
version superheterodyne receiver with an input noise figure of
better than 5 db, and sensitivity better than 1 microvolt at full
audio output. The GPR-92 contains a multi-tapped solid state
power supply for flexibility of operating voltages.

The DDR-8 comprises various modular units (refer to paragraph
1-2) mounted in a single rack and is used in fixed-station or
mobile communications systems. Figure 1-2 illustrates the chassis
locations of the modular units that are contained in the DDR-8.

Flexibility of space-diversity or single-receiver (non-diver-
sity) operation is provided in order to fulfill various operational
requirements and to maintain receiver operability during emergency
conditions.

1-2 DESCRIPTION OF UNITS

a. GENERAL - Paragraphs b through i below give a brief des-

cription of the modular units used in the DDR-8. For more detailed



BSP-2

GPR-92

AFC-2A

GPR-92

AFC-2A

BLANK PANEL

vox-5

BLANK PANEL

LPP-4

sB8S-1I

SBS-1I

DVC-lI

pcp-2

Figure 1-2, DDR-8 Modular Unit Chassis Location
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information pertaining to these units, refer to the individual
modular-unit manuals.

b. GENERAL PURPOSE RECEIVER, MODEL GPR-92 - General Purpose

Receiver, Model GPR-92 is a double conversion superheterodyne re-

ceiver covering the frequency range of .54 to 32.3 mc. It provides
reception for SSB, CW, MCW, AM, and AM Equivalent signals; ISB, FSK,
and FAX signals can also be received with the use of external adap-
tors. The GPR-92Z provides a 450 KC second i f and an audio output

of one milliwatl across 600 ohms, or one watt into 4, 8, or 16 ohms.
Chassis-mounted jacks facilitate the use of the i-f or audio output,.

¢. VARIABLE FREQUENCY OSCILLATOR, MODEL VOX-5 - Variable

Frequency Oscillator, Model VOX-5 is a highly stable 14-tube os-
cillator amplifier designed to provide high-frequency and medium-
frequency oscillator injection voltage for the control of one or
more receivers or transmitter exciters. The VOX-5 provides the
following:

(1) High frequency r-f output voltage, continuously vari-
able over the range of 2 to 64 mc (frequency dependent upon dial
settings).

(2) Crystal-controlled HFO voltage over the range of 2 to
64 mc (frequency dependent upon crystals used).

(3) Crystal-controlled BFO voltage over the range of 300
to 500 k¢ (frequency dependent upon crystals used) for dual-con-
version superheterodyne receiver.

(4) Crystal-controlled I”O voitage over the range of 3.2
to 3.9 mc (frequency dependent upon crystals used) for dual-conver-
sion superheterodyne receivers.

d. AUTOMATIC FREQUENCY CONTROL, MODEL AFC-2A (C-4071/UR) -

Automatic Frequency Control, Model AFC-2A, accepts a 250 kc input
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signal from Sideband Selector SBS-1, and provides automatic frequency
control to compensate for a combined frequency drift in the receiver
and distant transmitter. The AFC-2A automatically synchronizes to

a received signal + 50 cps and suppressed 30 db at 1 microvolt above
noise threshold and will remain synchronized for + 750 cps of drift

at a maximum drift rate of 10 cps/second. As used in the DDR-8,

the AFC-2A ?ptains it's operating voltage from Sideband Selector SBS-1.

€. SIDEBAND SELECTOR, MODEL SBS-1 (CV-1288/UR) - Sideband

Selector, Model SBS-1, is a combined i-f and r-f amplifier contain-
ing a built-in power supply. It accepts a 455 kc i-f signal from
the GPR-92 receiver and provides dual-channel audio output. Front-
panel selection of four i-f filters gives ample flexibility for
various operating modes. The SBS-1 operates in conjunction with
Automatic Frequency Control, Model AFC-2A.

f. DIVERSITY VOICE COMBINER, MODEL DVC-1 - Diversity Voice

Combiner, Model DVC-1, accepts two voice signals in the range of
250-3000 cps, separates the voice signal from each receiver into
three separate segments, selects the best signal in each segment and
recombines the signal into a high quality audio output signal.
Sensitivity of the diversity voice combiner is sﬁch that a 3 db
differential between two audio signals will result in a 20 db

suppression of the weaker one.

8. BRIDGING SPEAKER PANEL, MODEL BSP-2 - Bridging Speaker
Panel, Model BSP-2, is a dual-amplifier, speaker assembly used to
monitor both single and dual channel receiver operation. Front-
panel volume controls permit independent adjustment of audio out-
put levels.

h. POWER CONTROL PANEL, MODEL DCP-2 - Power Control Panel,

Model DCP-2, controls the a-c input voltage to all units of the DDR-8,
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The front-panel of the DCP-2 contains a single power switch, two
fused convenience outlets for use with external equipment, and an
indicator lamp. A convenience outlet provided on the rear panel is
used to provide constant power to DDR-8 oscillator ovens.

i. LINE PATCH PANEL, MODEL LPP-4 - Line Patch Panel, Model

LPP-4, contains forty-eight PJ-318 jacks arranged in two rows.
The top row of jacks is used for monitoring, and the bottom row is
used for patching.

1-3. REFERENCE DATA

Table 1-1 lists the reference data that is pertinent to the
DDR-8 receiver. For reference data concerning the modular units
contained in the DDR-8, refer to the individual modular-unit manuals.

1-4, EQUIPMENT SUPPLIED

Table 1-2 lists the equipment supplied with the DDR-8.

TABLE 1-1. DDR-8, TECHNICAL SPECIFICATIONS

a, Frequency Range: .54 to 32.3 mcs, continuous
tuning provided.

b. Tuning: DDR-5B can be tuned to any one
of six r-f bands as listed be-
low:

BAND 1 .54 to 1.4 mc
BAND 2 1.4 to 3.3 mc
BAND 3 3.2 to 5.6 mc
BAND 4 5.4 to 9.6 mc
BAND 5 9.4 to 17.8 mc
BAND 6 17.3 to 32.3 mc

¢. Modes of Reception: SSB, AM, AM equivalent, CW, MCW
ISB, FAX, FSK reception with

l__ appropriate external adaptors. |

l




TABLE 1-1. DDR-8, TECHNICAL SPECIFICATIONS (Cont)

d. Stability:

2 parts in 106 per day, for a
change in ambient temperature
of 0 to 500,

e. Input Impedance:

Nominal 70 ohms. For 300 ohm
balanced input, use TMC Model
RBT-4, Matching Transformer.

f. Noise Figure:

Better than 5 db from .43 to
31.5 mcs.

g. Sensitivity:

Less than 1 microvolt with 15
kc bandpass will produce full
audio output at 10 db signal
plus noise to noise ratio.

h. Overload:

250,000 microvolts with full
r-f gain and agc on.

i. Image Ratio:

Average 83 db.

j. IF Rejection:

At least 80 db.

k., Noise Limiter:

Adjustable level peak noise
limiter circuit for CW or SSB.
Adjustment control includes
ON/OFF switch to remove limiter
from circuit.

1. AFC Characteristics:

Automatically synchronizes to a
received signal + 50 cps and
suppressed 30 db at 1 microvolt
above noise threshold and will
remain synchronized for t+ 750
cps of drift at a maximum drift
rate of 10 cps/per second.
Memory circuit will maintain
tuning position during signal
fades or momentary outages.

m. IF Selectivity:

With SBS-1
(SSB mode of
operation)

Front-panel selection provides
the following bandwidths:




TABLE 1-1. DDR-8, TECHNICAL SPECIFICATIONS (Cont)

M. (Cont)

With GPR-92
(AM and CW

mode of operation)

1. 250 to 7500 cps USB + 1.5 db
2. 250 to 7500 cps LSB + 1.5 db
3. 250 to 3500 cps USB + 1.5 db
4. 250 to 3500 cps LSB { 1.5 db

Front-panel selection provides
the following bandwidth:

250 to 15000 cps

250 to 7500 cps

250 to 3600 cps

250 to 2000 cps

250 to 1000 cps

250 to 500 cps

.

UL W

n. IF Response:

Flat within + 0.5 db over the
above bandwidths.

o. Intermediate Frequencies

3.955 mc and 455 kc.

p. AGC Characteristics:

80 db rise in input signal from 1
microvolt will produce less than
2 db change in audio output.

SSB 3 millisecond attack
1.2 second decay

AM .9 millisecond attack
.33 second decay

q. Squelch:

Continuously variable distortion-
free squelch circuit with rear
apron contacts for external alarm.

r. IF Output:

.1 volt rms into 50 ohms for IF
accessory units.

s, BFO Control:

+ 3 kc; connection available for
external BFO injection.

t. Audio Response:

200 to 8500 cycles, + 1.5 db

u. Audio Distortion:

Less than 4% at full output




TABLE 1-1. DDR-8, TECHNICAL SPECIFICATIONS (Cont)

Audio Output:

l. 1 milliwatt across 600 ohms

balanced and center tapped.
2. 1 watt into 4, 8, or 16 ohms.
3. Headphones, 600 ohms.

Hum Level:

-50 db

Primary Power:

115/230 volts AC, single phase,
50/60 phase; power consumption
approximately 1100 watts for
average configuration.

Environmental Condit-
ions:

Designed to operate in any ambient
temperature of 0% to 50° C and any
value of humidity up to 95%.
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TABLE 1-2.

EQUIPMENT SUPPLIED

NOMENCLATURE

NAME

MILITARY
DESIGNATION

QTY

OVERALL DIMENSIONS (IN)

PER
EQUIE

HEIGHT

WIDTH

DEPTH

GROSS
SHIPPING
WEIGHT

NET
WEIGHT
(LBS)

General Pur-
pose Receiver
Model GPR-92

Variable Fre-

IR et atanis
(VRO G

lator, Model
VOX-5

Automatic Fre-
quency Control
Model AFC-2A

Sideband Sel-
ector, Model
SBS-1

Diversity Voice
Combiner, Model

v ey

DVC-1

Bridging Speak-
er Panel, Model
BSP-2

Power Control
Panel, Model
DCP-2

Line Patch
Panel, Model
LPP-4&

Cabinet Ele
trical Equi
ment, Model
RAK-31A

30

Cable Assem-
blies
CA-T795-1
CA-T795-2
CA-T795-3
CA-853
CA-854

Patching Cards
CA-566-6

0-330(B)/FR

C-L0O71/UR

CV-1288/UR

b=

5-1/4

5-1/k

3-1/2

3-1/2

-~
no

19

19

19

19

19

19

19

16-1/4

16

16-3/L

17

16

6-1/2

Refer to
p.ﬂ.T‘ﬁ—
graph
2-1

Refer to
para-
graph
2-1

N
\n

67

12
58

15

7-1/2

3ko
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SECTION 2

INSTALLATION

2-1. UNPACKING AND HANDLING

The DDR-8 is shipped in 5 boxes as listed in table 2-1; box

number and con

tents are stenciled on the outside of each box.

Table 2-2 lists the gross weight and size of shipping boxes. In-

spect all boxes for possible damage when they arrive at the operat-

ing site.

With respect to equipment damage for which the carrier

is liable, the Technical Materiel Corporation will assist in des -

cribing me

thods of repair and the furnishing of replacement parts.

Figures 2-1 and 2-2 are typical illustrations of the method

used to pack RAK-31A and the DDR-8 modular units respectively for

shipment.

and the modular units,.

Using figures 2-1 and 2-2 as a guide, unpack RAK-31A

Inspect the contents of each box for possible

damage and inspect the packing material for parts that may have

been shipped as loose items.

TABLE 2-1. CONTAINER CONTENTS, DDR-8
o]
BOX CONTENTS i
NO. ‘
1 Cabinet, Electrical Equipment, Model RAK-31A,
1 each. Bridging Speaker Panel, Model BSpP-2,
1 each. Power Control Panel, Model DCP-2,
1 each, Loose items.
2 General Purpose Receiver, Model GPR-92,
2 each
3 Sideband Selector, Model SBS-1, 2 each.
L Line Patch Panel, Model LDPP-1, 1 each, |




Figure 2-1,

RAK~-31A

CARTON (LOOSE ITEMS)

WADDING, CELLULOSIC (PPP-C-843)
PAPER,WATERPROOF (UUP~-271)

TAPE, PRESSURE SENSITIVE (PPP-T-60)
BOX,WOODEN (PPP-B-621)

L S

RAK-31A, Preparation for Shipment
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GTEM!  PARTNO. |

[17_| sE-iol - T"SEALS, STRAPPING

16 | SP-iOf 1 STRAPPING, STEEL

U5 ' La-io - ij_ABEL,FﬁAmLE

{14_| BXW-101-97 | CONTAINER, SHIPPING

BXw-I | CONTAINER, SHITT

ENERY SIS LA- METHOD Il

|2 [ BXF-i30 | CONTAINER, OUTER

p',kw‘}';ﬁffé | BAG.BARRIER
i, TA-l02-3 | TAPE,PRESSURE SENSITIVE

tslALc*A—[m-l | CARD, HUMIDITY INDICATOR

@  BxF-131 [ CONTAINER _ __

[ | FSC-t00-7 _FIBERBOARD SHEET, CREASED

6 ! Fsc-i01-9 | FIBERBOARD SHEET,CREASED |

t s T 7 1 MANUALS, INSTRUCTION

L‘Li CA-i03-72 | CORD.LINE

t3 LOOSE ITEMS _

| 2| DS-toi-t iDESlCCANT.lB UNi

[

| MODULAR UN!T

Figure 2-2. Modular Units, Preparation for Shipment, Typical
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TABLE 2-1, CONTAINER CONTENTS, DDR-8 (Cont)

BOX CONTENTS
NO.
4 Automatic Frequency Control, Model AFC-2A,

2 each, Diversity Voice Combiner, Model
DVC-1, 1 each.

5 Variable Frequency Oscillator, Model VOX-5,
1 each

TABLE 2-2. SHIPPING DATA (LEVEL A PACKAGING), DDR-8

BOX GROSS WEIGHT OUTSIDE DIMENSIONS (IN) VOLUME
NO. (LBS) LENGTH WIDTH HEIGHT (CU.FT.?
1 500 78-1/2 |23-1/2 33-1/2 35.2
2 229 32 23-1/2 30-1/2 13.5
3 266 32 23-1/2 30-1/2 13.5
4 187 | 32 23-1/2 30-1/2 13.5
5 145 25-3/8 [ 16-1/8 29 6.9

2-2. POWER REQUIREMENTS

All units of the DDR-8 leave the factory wired for 115 volt,
50/60 cycle operation. Change may be made to 230 volt, 50/60 cycle
operation by making minor wiring changes., Consult the installation
section of the individual modular-unit manuals for wiring-change
information,

CAUTION
If 230 volt, 50/60 cycle operation is used,
all line fuses must be reduced to one half
their rated current values to assure adequate

circuit protection. Regulated and high voltage
fuses remain the same with either line voltage,
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Power consumption of the DDR-8 is approximately 1100 watts;
power cabling of sufficient size to provide 15 amperes at 115 vac,
single phase, is adequate. For information concerning the
connection of power cables, refer to paragraph 2-3e.

2-3, INSTALLATION

a. ANTENNA, - The DDR-8 is normally used with a sloping v,

rhombic, or log-periodic antenna. The antienna input the
receiver is 50 ohms unbalanced. Many antennas can be adapted to
this 50-ohm unbalanced input by means of Technical Materiel
Corporation's Rhombic Antenna Coupler, Model RAC.

b. LOCATION OF RECEIVER. - Before attempting to install the

DDR-8, ensure that adequate power (paragraph 2-2) is available at
the selected site or location. After unpacking and inspecting the
cabinet (RAK-31A), place the cabinet in its operating location.

It is adviseable to do this while modular units are not installed

assembled receiver will make movement more different. Refer to

the installation and dimensional outline drawing (figure 4) given
in the appendix when choosing the operating location. Refer to the
appendix for additional information concerning RAK-31A. Sufficient
space to open the rear cabinet door is one of the prime consider-
ations when choosing the operating location. The DDR-8 has a self-
contained blower system for cooling; air intake for the blower is
located on the lower rear of the cabinet. Air intake and exhaust

ports should be kept clear to assure adequate heat dissipation.



Co. INSTALLATION OF MODULAR UNITS. - With the exception of

Bridging Speaker Panel BSP-2 and Power Control Panel DCP-2, all
modular units are slide mounted. To mount the BSP-2 or DCP-2,
Simply place the unit in the rack and secure the front panel to
RAK-31A with screws., The compartments of RAK-31A are equipped with
tracks that attach to slide mechanism of the associated slide-
mounted units. To mount any of these modular units, proceed as
follows:

(1) Untape or unstrap cable assemblies, cable retractors
and all other components secured to the RAK-31A frame for shipment.

(2) Pull center section of associated compartment track
out until it locks in an extended position,

(3) Position slide mechanisms of modular unit in tracks,
and ease modular unit forward into rack until lock buttons engage
hole in track.

(4) Make the necessary cable and electrical connections as
described in paragraph 2-3d,

(5) Depress forward lock buttons, and slide modular unit
completely into compartment.

(6) Secure front panel of modular unit to RAK-31A with
Screws,

d. CABLING. - Untape or unstrap all cable assemblies, cable

retractors, and all other components attached to the frame of RAK-31A
for shipment, and proceed as outlined in the following paragraphs,

(1) CABLE ENTRY - Cable entry is accomplished through

openings with removable covers., These openings are located on both

sides of the cabinet near the bottom, on the rear of the cabinet



near the bottom, and on the bottom. Antenna cabling should be
RG 8, 9, 10, or 11/U, or equivalent. Audio cabling required is
4 audio pairs,

(2) CABLING CONNECTIONS - Figure 2-3 illustrates the

cabling and connections between the various DDR-8 modular units.
Refer to figure 2-3 and make connections as illustrated; secure
cables to cable retractors (refer to appendix for further infor-
mation concerning retractors).
CAUTION

Cables and electrical wiring should be

carefully positioned to prevent snagging

or catching as units slide in and out of

equipment rack.Ensure that cable retract-

ors used to retract the cable assemblies
are functioning properly.

e. POWER CONNECTIONS - Refer to paragraph 2-2 for information

regarding DDR-8 power requirements and ensure that the power source

is satisfactory. Connect plugs of Bridging Speaker Panel BSP-2,
General Purpose Receivers GPR-92 No. 1 and GPR-92 No. 2, Sideband
Selectors SBS-1 No. 1 and SBS-1 No. 2, Diversity Voice Combiner

DVC-1, and the blower assembly to the receptacles on a-c power strip
A-3205 (refer to figure 2-4)., Connect plug of Variable Frequency
Oscillator VOX-5 to the a-c receptacle located at the rear of Power
Control Panel DCP-2. Primary power is applied to the DDR-8 by connect-
ing the power source to the a-c receptacle located at the lower left,

rear corner of RAK-31A,

aligned and thoroughly checked againsti the manufacturei's spcecifi-
cations prior to shipment, it is necessary to insure correct install-

ation and proper DDR-8 operating condition by performing the
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following checkout procedures. These procedures must be performed
after the equipment is installed and prior to releasing the equipment
to operating personnel. If the results of any particular portion of
the procedure are unsatisfactory, refer to the appropriate modular-
unit manual for remedial information. Special tools and test equip-
ment required for inspection and adjustment procedures are listed in
tables 5-1 and 5-2 respectively.

b. PRELIMINARY OPERATIONS - Refer to figure 3-1 for location

of conlrols and proceed as follows:
(1) Ensure that Power switch (45) of Variable Frequency
Oscillator VOX-5 is set at ON; MAIN POWER lamp (49) should be 1lit.
(2) On Power Control Panel DCP-2, turn MAIN POWER circuit
breaker (86) on MAIN POWER lamp (87) of DCP-2 should light. Allow
48 hours for warm-up period (48 hours is required for Variable Freq-
uency Oscillator VOX-5; 24 hours is required for other modular units).
(3) Turn RF GAIN control (4) of Communications Recei&er
GPR-92 No. 2 slightly clockwise until switch clicks on.
(4) Set POWER switch (74) on Sideband Selector SBS-1 No. 1
and SBS-1 No. 2 at ON; POWER ON lamp (69) should light, and STAND-
BY lamp should go out.
(5) Set POWER switch (77) of Diversity Voice Combiner DVC-1
at ON: POWER lamp (76) should 1light.
(6) Using Simpson Model 260 VOM measure voltage across con-
venience outlets in a-c voltage strip A-3205 located at right rear
of cabinet (RAK-31A). Voltage should measure approximately 115 vac.
(7) Set switches and controls as listed in table 2-3: switches
and controls not mentioned in table 2-3 are of no significance at

this time.



TABLE 2-3, PRELIMINARY CONTROL POSITIONS
MODULAR SWITCH SERIAL
UNIT OR CONTROL DESIGNATION POSITION
DESIGNATION (FIGURE 3-1)
Variable HF¥O 44 ON
Frequency
Oscillator IFO 43 ON
VOX-5
METER 47 VMO
XTAL 37 VMO
OUTPUT 40 Mid position
General Purpose EXT/INT 17 INT (selects
Receiver GPR-92 HFO and IFO
No., 1 of GPR-92.
Refer to par-
agraph 3-3c)
LIMITER/OFF 20 OFF
NOISE LIMITER 9 OFF
SEND/REC 11 REC
MANUAL/AVC 12 AVC
SQUELCH 10 Fully clock-
wise
HFO TRIM 8 0
TONE 23 Mid position
BFO PITCH 24 0
LINE LEVEL 21 Fully count-
erclockwise
MODE 22 AM
MONITOR Fully count-
AUDIO erclockwise




TABLE 2-3. PRELIMINARY CONTROL POSITIONS (Cont)
MODULAR SWITCH SERIAL
UNIT OR CONTROL DESIGNATION POSITION
DESIGNATION (FIGURE 3-1)
Sideband AFC 59 OFF
Selector
SBS-1 No, 1 CHANNEL A 62 MED
AGC RESPONSE
CIIANNEL B 71 MED
AGC RESPONSE
MONITOR GAIN 75 0
AGC MANUAL 72 Mid position
AGC SELECTOR 61 As required
' to select
channel to
provide agc,
Automatic SENSITIVITY 29 Fully Clock-
Frequenc wise
Control
AFC-2A No. 1 TUNING KCS 36 0
CARRIER 35 0SC
SELECTOR

Waaarda 2 AR

c. CHECKOUT PROCEDURES FOR MODULAR UNITS. - Paragraphs (1)

through (7) below provide checkout procedures for all modular

units contained in the DDR-8.

For simplicity and brevity in these

procedures, only the modular units contained in receiver 1 are

discussed.

To check the modular units in receiver 2, connect the

test equipment ot the appropriate jacks and use the procedures as

written.

(1) CHECKOUT PROCEDURE FOR GENERAL PURPOSE RECEIVER GPR-92

NO. 1. - Use a Measurements Model 82 signal generator, a Hewlett




Packard Model 524C frequency counter, and a Ballantine Model 314 AC
VIVM, or their equivalents to check GPR-92 No, 1. Proceed as follows:
NOTE

Numbers enclosed in parenthesis are
callouts referenced to figure 3-1.

(a) Ensure that preliminary procedures outlined in
paragraph 2-4b have been completed.

(b) Connect signal generator to jack J104 of GPR-92 as
shown in figure 2-4, Tune signal generator for 1 mc output signal
modulated 20 per cent with 1 kc; adjust signal generator output
level for 10 microvolts,

(E) Connect frequency counter and AC VTVM to Jjack J108
of GPR-92 as shown in figure 2-5,

(d) Set IF SELECTIVITY switch (7) and RF GAIN control (4)
of GPR-92 at 15 KC and at full clockwise position respectively;
using RANGE SELECTOR switch (19) and TUNING control (5), tune
GPR-92 to 1.0 mc,

(e) Adjust signal generator to obtain 455 kc indication
on frequency counter,

(£f) Adjust ANT/TUNE control (14) for maximum indication
on AC VTVM; indication on AC VTVM should be at least .05 vac,

(g) Increase output level of signal generator to 1 micro-
volt indication on AC VTVM should not exceed 0.1 vac. Readjust
signal generator for 10 microvolt output level.

(h) Adjust LINE LEVEL control (21) of GPR-92 and INCR (1)
of Bridging Speaker Panel BSP-2 as required to obtain audible 1 kc

tone on loudspeaker LS-1.



SIGNAL GENERATOR
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Figure 2-4, Test Setup for Signal Generator
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(i) Set IF SELECTIVITY switch (7) at each succeeding
position (7.5 KC, 3 KC, 2 KC, and 1.5 KC); indication on frequency
counter should not change and indication on AC VTVM should remain
constant within 3db. Return IF SELECTIVITY switch to 15 kc.

NOTE

Step (j) checks Line Patch Panel
LPP-4 jack wiring for GPR-92
No. 1 and Bridging Speaker Panel
BSP-2,
(j) Connect one end of patchcord to GPR #1 LINE jack on
LPP-4; audible tone should no longer be heard. Connect other end
of patchcord to BSP #2 MONITOR jack on LPP-4; 1 KC tone should be
heard on loudspeaker LS-2; it may be necessary to adjust INCR
control (2) of Bridging Speaker Panel BSP-2 in order to obtain
audible tone on LS-2,
(k) Repeat steps (c) through (f) for input frequency of
2 mc, 4 mc, 6 mc, 12 mc, and 22 mc; tune signal generator to the
appropriate frequency modulated 20% with 1 ke, At beginning of
checkout procedure for each frequency setting, signal generator
output level should be 10 microvolts.

(l) Upon completion, remove test equipment and patchcords.

(2) CHECKOUT PROCEDURE FOR AUTOMATIC FREQUENCY CONTROL AFC-2A

NO. 1., -~ Use a Hewlett Packard Model 524C frequency counter or its
equivalent to check AFC-2A No., 1. Proceed as follows:

NOTE

Numbers enclosed in parenthesis
are callouts referenced to figure
3"1-
(3) Ensure that preliminary procedures outlined in

paragraph 2-4b have been completed,
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(b) Connect frequency counter to jack J5002 of AFC-2A.
(c) Set AFC switch (59) of SBS-1 No. 1 at ON.

(d) Depress RESET button (30) of AFC-2A; indication on

frequency counter should bc 250 cps + 5 cps.

(e) Connect frequency counter to J5003 of AFC-2A.

(f) Ensure that TUNING KCS control (36) is set at 0.

Depress RESET button: indication on frequency counter should be

705 kc + 250 cps.

(g) Disconnect frequency counter from jack J5003 and

restore all cabling connections to AFC-2A.

(h) Depress RESET button; indicator of AFC DRIFT meter

should be at center scale. Adjust potentiometer R5074 on top of

AFC-2A chassis as required to center meter.

( set AFC switch of SBS-1 No, 1 at

i) Upon completion

-
7

OFF; remove test equipment and patchcords,

(3) CHECKOUT PROCEDURE FOR SIDEBAND SELECTOR SBS-1 NO, 1.

Use a Measurements Model 82 signal generator and a Ballantine

Model 314 AC VTVM or their equivalents to check Sideband Selector

SBS-1 No.

SBS-1 No.

1. Proceed as follows:
NOTE

Numbers enclosed in parenthesis
are callouts referenced to figure
3-1.

(a) Ensure that preliminary procedures outlined in
2-4h have been completed.

(b) Connect AC VIVM and 50-ohm load to jack J806 of SBS-1

(c) Connect signal generator directly to jack 6800 of

1 (an attenuator pad is not needed in this test setup).
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Tune signal generator for 456 kc unmodulated output signal; adjust
signal generator for output level of 10 millivolts.

(g) Set CHANNEL A IF BANDWIDTH KC switch (65) and
CHANNEL B IF BANDWIDTH KC switch (67) first at 7.5 LSB and then
at 3.5 LSB while simultaneously noting indication on AC VTVM. In-
dication on AC VTVM should be 1.0 vac for all positions of IF BAND-
WIDTH KC switches,

(f) Tune signal generator for 454 kc unmodulated signal;
ensure that signal generator output level is 10 microvolts,

(g) Set CHANNEL A IF BANDWIDTH KC switch and CHANNEL B
IF BANDWIDTH KC switch first at 3.5 USB and 7.5 USB while simul-
taneously noting indication on AC VIVM, Indication on AC VTVM
should be 1.0 vac for all positions of IF BANDWIDTH KC switches,

(h) Upon completion, remove test equipment and patchcords.

(4) CHECKOUT PROCEDURE FOR SIDEBAND CONVERTER SBC-1 NO. 1. -
The SBC-~1 sideband converter comprises the AFC-2A automatic freq-
uency control and the SBS-1 sideband selector combined as a sub
system within the DDR-8., Use a Measurements Model 82 signal gen-
erator, a Hewlett Packard Model 524C frequency counter, and a
Hewlett Packard Model 410B VTVM to check SBC-1 No. 1. Proceed as
follows:

NOTE

Numbers enclosed in parenthesis
are callouts referenced to figure
3-1.
(3) Ensure that preliminary procedures outlined in
paragraph 2-4b have been completed.
(b) Connect signal generator to jack J104 of General
Purpose Receiver GPR-92 No, 1 as shown in figure 2-4. Tune signal

generator for 1 mc unmodulated output signal. Adjust output level
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of signal generator for 100 microvolts,

(c) Connect frequency counter to jack J108 of GPR-92 No. 1.

(d) Using RANGE SELECTOR switch (7) and TUNING control
(4), tune GPR-92 No, 1 to 1.0 mc.

(e) Adjust signal generator as required to obtain indi-
cation of 455 kc on frequency counter.

(f) Adjust ANT/TUNE control (14) of GPR-92 No. 1 to ob-
tain maximum indication on meter (15).

(g) On SBS-1 No. 1 set AGC SELECTOR switch (61), and
CHANNEL A IF BANDWIDTH KC and CHANNEL B IF BANDWIDTH KC switches
(65 and 67) at CH A-B and 7.5 LSB respectively.

(h) Adjust signal generator as required to obtain 455,50 kc
indication on frequency counter.

(i) Adjust CHANNEL A LEVEL ADJUST control (63) and CHANNEL B
LEVEL ADJUST control (70) for O VU indication on associated CHANNEL A
LINE LEVEL meter (66) or CHANNEL B LINE LEVEL meter (68).

(l) Connect patchcord between AGC #1 MONITOR and SBS #1
AGC MONITOR jacks on Line Patch Panel LPP-4,

(k) Connect DC VTVM between terminal 10 and 11 (ground)
of E6800 on back of SBS-1 No. 1. Decrease output level of signal
generator to 10 microvolts; indication on VTVM should be 0 vdc,
1f necessary, adjust R6800 on back of SBS-1 as required in order
to meet this requirement, Disconnect DC VTVM.

(1) Tune signal generator as required to obtain 455 kc
indication on frequency counter,

(m) Set AFC switch (59) of SBS-1 No., 1 at ON.

(n) On AFC-2A No. 1, rotate SENSITIVITY control (29)
fully clockwise., While depressing RESET button (30), carefully
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tune signal generator so that CARRIER FADE lamp (33) goes out: AFC
DRIFT meter (31) should indicate zero center scale; CARRIER LEVEL
meter (34) should indicate in green portion of scale. Note freq-
uency setting of.signal generator. It may be necessary to adjust
potentiometer R5020 on top of AFC-2A chassis to obtain CARRIER
LEVEL meter indication in green portion of scale.

(o) Release RESET button and rotate SENSITIVITY control
fully counterclockwiée; indicator of CARRIER LEVEL meter should
swing to red portion of scale and CARRIER FADE lamp should light.
After one minute, rotate SENSITIVITY control fully clockwise; in-
dicator of CARRIER LEVEL meter should return to green portion of
scale and CARRIER FADE lamp should go out.

(p) Slowly vary signallgenerator 1 kc above and then 1 kc
below frequency noted in step (a) above; AFC DRIFT meter should in-
dicate in yellow of scale; CARRIER FADE lamp should not light. Retune
signal generator for maximum indication on CHANNEL A LINE LEVEL
and CHANNEL B LINE LEVEL (66 and 68) of SBS-1 No. 1.

(q) On SBS-1 No. 1, adjust CHANNEL A LEVEL ADJUST control
(63) and CHANNEL B LEVEL ADJUST control (70) for O VU indication
on associated CHANNEL A LINE LEVEL and CHANNEL B LINE LEVEL meters.

(£) Remove all patchcords from Line Patch Panel LPP-4;
leave signal generator connected to General Purpose Receiver GPR-92
for LPP-4 checkout procedure.

(5) CHECKOUT PROCEDURE FOR LINE PATCH PANEL LPP-4. - Pro-

ceed as follows:

NOTE

Numbers enclosed in parenthesis are
callouts referenced to figure 3-1.

(a) Ensure that preliminary procedures outlined in

paragraph 2-4b have been completed.
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(b) Ensure that Measurements Model 82 signal generator
or equivalent is connected to jack J104 of GPR-92 No. 1 (refer to
step (r) of Sideband Converter SBC-1 No. 1 checkout procedure).

{(c) Insert omne end of patchcord in GPR-92 #1 LINE jack;
audio tone should be removed from loudspeaker LS-1.

(d) Insert one end of second patchcord in BSP #1 MONITOR
jack; insert other end of second patchcord in SBS #1 CH 1 LINE jack
and then in SBS #1 CH 2 LINE jack. In each case, clean audio tone
should be heard on loudspeaker LS-1.

(e) Connect third patchcord between AGC #1 LINE jack
and SBS #1 AGC LINE jack.

(£) With AGC SELECTOR switch (61) of SBS-1 No. 1 set at

MANUAL, loudness of audio tone should be controlled by AGC MANUAL

(g) Upon completion, remove all patchcords and test
equipment,

(6) CHECKOUT PROCEDURE FOR VARIABLE FREQUENCY OSCILLATOR

VOX-5, - Use a Measurement Model 82 signal generator or its equival-

ent to check the VOX-5. Proceed as follows:
NOTE

Numbers enclosed in parenthesis are
callouts referenced to figure 3-1.

CAUTION
When tuning the VOX-5 in this pro-
cedure, take care not to exceed the
2000 kc to 4000 kc range limitations.
Cam displacement may result otherwise.

reliminary procedures outlined in
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(b) Connect signal generator to GPR-92 No. 1 as shown
in figure 2-4., Tune signal generator for 2 mc output signal mod-
ulated 20 per cent with 1 kc; adjust signal generator output level
for 10 microvolts.

(c) Using RANGE SELECTOR switch (19) and TUNING control
(5), tune GPR-%2 to 2 mc; 1 kc tone should be heard on loudspeaker
LS-1.

(g) Refer to Variable Frequency Oscillator VOX-5 manual
and calibrate VOX-5 at 2450 kc. Tune VOX-5 to 2455 kc; peak HFO
tuning and thenaljust OUTPUT control (40) as required to obtain
0.2 ma indication on meter (53).

(g)-Set EXT/INT switch (17) of GPR-92 at EXT; volume
and clarity of 1 kc tone on loudspeaker LS-1:should not change.

(f) Repeat steps (b) through (e) for frequencies listed
below:

FREQ. OF SIG. GEN,

AND GPR-92 FREQ. OF VOX-5
4 mc 2227.50 kc
6 mc 2488.705 kc
12 mc 3988, 750 kc
22 mc 3288.,750 kc

(g) While GPR-92 and VOX-5 are tuned to 22 mc and
3288,.750 kc respectively, check operation of VOX-5 BFO circuitry

in following manner:

(1) On GPR-92 receiver, restore EXT/INT switch to INT.
Set MODE and IF SELECTIVITY switches (7 and 17) at CW and 1 KC
respectively.

(2) Adjust signal generator controls as required to
obtain 22 mc unmodulated signal at 10 microvolts; audio tone should

be heard on loudspeaker LS-1.
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(3) Set BFO switch (42) of VOX-5 and EXT/INT switch
of GPR-92 at ON and INT respectively; audio tone should still be
heard on loudspeaker,

(7) CHECKOUT PROCEDURE FOR DIVERSITY VOICE COMBINER DVC-1

AND OVERALL SYSTEM DIVERSITY OPERATION CHECK. - Use two measure-

ments Model 82 signal generators or their equivalents to check the
DVC-1 and overall system diversity operation. Proceed as follows:
NOTE

Numbers enclosed in parenthesis are
callouts referenced to figure 3-1.

(a) Ensure that preliminary procedures outlined in
paragraph 2-4b have been completed,

(b) Connect one signal generator to jack J104 of GPR-92
No. 1; connect second signal generator to jack J104 of GPR-92 No. 2.

(c) Tune both signal generators for 2 mc output signal
modulated 20% with 1 kc; adjust output level of signal generators
for 10 microvolts.

(d) On both SBS-1 sideband selectors, set CHANNEL A
DETECTION switch (60) and CHANNEL A IF BANDWIDTH KC switch (65)
at AM and 7.5 LSB respectively. Ensure that CHANNEL A LEVEL AD-
JUST control (63) is set at mid position in order to obtain indi-
cation on associated CHANNEL A LINE LEVEL meter (66).

(e) Using RANGE SELECTOR switch (19) and TUNING control
(5) tune both GPR-92 receivers to 2 mc. Fine tune GPR-92 receivers

for maximum indication on associated CHANNEL A LINE LEVEL meter.

=

(f) On Line Patch Panel LPP-4, connect first patchcord
jack and DVC IN #1 LINE jack. Connect

second patchcord between SBS #2 CH 1 LINE jack and DVC IN #2

LINE jack,
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(g) Set VU INDICATION switch (81) of DVC-1 at OUTPUT ;
set OUTPUT LEVEL control (83) at 1/4 clockwise rotation in order
to obtain indication on VU meter (82).

(E) Set TERMINATION switch (84) of DVC-1 at 600 4L .

(i) Set OUTPUT SELECTOR switch (80) of DVC-1 at REC A.
and adjust CHANNEL A LEVEL ADJUST control (63) of Sideband Sel-
ector SBS-1 No. 1 as required to obtain -3db indication on VU
meter,

(j) Set OUTPUT SELECTOR switch of DVC-1 at REC B. and ad-
Jjust CHANNEL A LEVEL ADJUST control of SBS-1 No. 2 as required to
obtain -3db indication on VU meter.

(k) Set OUTPUT SELECTOR switch of DVCpl at DIV, and
adjust OUTPUT LEVEL control for Odb indication on VU meter,

(1) Connect patchcord between DVC OUT LINE jack and
BSP #1 LINE jack on Line Patch Panel LPP-4, Set TERMINATION
switch of DVC-1 at LINE; clear audio tone should be heard on
loudspeaker LS-1 and indication on VU meter of DVC-1 should be
approximately +3db,

(m) Decrease output level of signal generator connected
to GPR-92 No. 1; indication on VU meter of DVC-1 should not drop
below Odb. Readjust signal generator for 10 microvolt output
level,

(n) Decrease output level of signal generator connected
to GPR-92 No. 2; indication on VU meter should not drop below 0db,
Readjust signal generator for 10 microvolt output 1level.

(o) Remove signal generators from jack J104 of GPR-92

receivers; remove patchcords from Line Patch Panel LPP-4.



(p) Connect signal generators to DVC IN #1 LINE and
DVC IN #2 LINE jacks on Line Patch Panel LPP-4. Tune signal
generators for 600 cps modulated 20%; output level of signal
generators should be 10 microvolts.

(g) Set DVC-1 controls as listed below; then adjust
OUTPUT LEVEL control (83) as required to obtain O VU indication

on VU meter (82).

CONTROL POSITION
TERMINATION (84) 600N
OUTPUT SELECTOR (80) DIV

VU INDICATION (81) OUTPUT

(r) Connect AC VTVM to FREQ. RANGE -LOW-103 jack;
adjust output level of signal generator as required to obtain a
-db reference point on AC VTVM.

(§) Disconnect signal generator from DVC IN #1 LINE
jack; indication on AC VTVM should not change more than 3 db.
Reconnect signal generator to DVC IN #1 LINE Jjack.

(t) Disconnect signal generator from DVC IN #2 LINE
Jack; indication on AC VTVM should not change more than 3 db.
Reconnect signal generator to DVC IN #2 LINE jack.

(u) Repeat steps (r), (s), and (t) above with AC VTVM
connected to FREQ. RANGE -MID-203 jack and signal generator tuned
to 1000 cps.

(v) Repeat steps (r), (s), and (t) above with AC VTVM
connected to FREQ. RANGE -HIGH-303 jack and signal generator tuned
to 3000 cps.

(E) Upon completion, remove test equipment.



SECTION 3
OPERATOR'S SECTION

3-1 GENERAL

Paragraphs 3-3a through 3-3h provide operating instructions
for space-diversity operation. Although the DDR-8 is capable of
diversity or non-diversity operation, non-diversity operation is
unlikely except in emergencies or during maintenance down time for
any of the modular units. If it is necessary to use the DDR-8 in
non-diversity operation, refer to the emergency operating procedures
given in paragraph 3-4.

3-2 CONTROLS AND INDICATORS

Figure 3-1 illustrates the location of all DDR-8 front-panel
controls and indicators used during normal operation. Figure 3-1
is arranged as a pullout page in order that it may serve as a re-
ference for procedures given in Sections 2, 3, and 4. Where there
are two identical units., only the controls and indicators on the
upper unit are indicated. Further, the upper unit of two identical
units is arbitrarily labeled as follows: GPR-92 No. 1, AFC-2A No.l1,
etc. The lower unit of two identical units is labeled GPR-92 No. 2,
AFC-2A No. 2, etc. Table 3-1 lists the controls and indicators and
the function of each.

TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8

SERIAL
MODULAR DESIGNATION PANEL
UNIT (FIGURE 3-1) | DESIGNATION FUNCTION
Bridging 1 INCR Varies audio level of sig-
Speaker (potentio- nals applied to loudspeaker
Panel meter) LS-1.
BSP-2
2 INCR Varies audio level of sig-
(potentio- nals applied to loudspeaker
meter) LS-2.
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TABLE 3-1.

CONTRLS AND FUNCGILNG, DDR-6
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MO DULAR
UNIT

SERIAL
DESIGNATION
(FIGURE 3-1)

PANEL
DESIGNATION

UNCILON

Gencral

Purpose

R"C‘i\i’ﬂ?r‘
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TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 :Cont
SERIAL

MODULAR DESIGNA''LON PANEL

UNIT (FIGURE 3-1) DESIGNATTION FUNCTION

General 10 SQUELCH Adjusts the sensi-

Purpose (potentiometer) tivity of the GPR-92.

Receiver

GPR-92 11 SEND/REC SEND position - Dis-

(Cont) (switch) ables receiver oper-
ation so that an
accompanying trans-
mitter can use the
same antenna.
REC position - In
this position, the
receiver assumes
normal operation.

12 MANUAL/AVC
(switch)

13 Dial (no Displays frequency
front-panel selected by operation
designation) of TUNING control (5)

14 ANT/TUNE Varies impedance
{Variable matching between
capacitor) antenna and r-f

stages of GPR-92.

15 Meter (no Indicates average
front-panel r-f signal level
designation) when RF/AF switch is

in normal (RF) posi-
tion. Indicates level
of audio output sig-
nal when RF/AF switch
is depressed (in AF
position).

16 RF/AF This switch is nor-
(push-button mally in the RF pos-
switch) ition and causes

meter (15) to indi-
cate level of r-f
signals. In the AF
position, amplitude
of audio signals are
monitored.




TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 (Cont
SERIAL
MODULAR DESIGNATION PANEL
UNIT (FIGURE 3-1) DESIGNATION FUNCTION
General 17 EXT/INT EXT position - Used
Purpose (toggle switch) in this position
Receiver when external HFO
GPR-92 and IFC sources
{Cont} rathor than inlernal
Oscillators are used.
INT position - In
this position, inter-
nal HFO and IFC gre
used.
18 Dial (no front- Displays frequency
panel designation) selected by operat-
ion of BAND SPREAD
control (25},
19 RANGE SELECTOR Sets desired band in
(switch) which to operate.
20 LIMITER/OFF In the LIMITER pos-
(switeh) ition, the switech
eliminates spurious
r-f signals. 1In RF
position, signals are
not filtered.
21 LINE LEVEL Adjusts amplitude of
(potentiometer) output signale.
22 MCDE Determines AM, CW,
{selector switeh) or S55B mode ar
operation.
23 TONE Varies bacs and +re-
(potenti;mutcr} vle responces in aud-
1o output.
24 BFO PITCH ¢ Varies pitch of CW
(potentiometer) signals.




TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 (Cont)
SERIAL
MODULAR DESIGNATION PANEL
UNIT (FIGURE 3-1) DESIGNATTION FUNCTION
General 25 BAND SPREAD Fine tunes the rece-
Purpose (Variable iver to a desired
Receiver capacitor) frequency. LOCK con-
GPR-92 trol (28) locks this
(Cont) control to the desir-
ed frequency.
26 PHONES Headphones can be
(jack) connected heré to
monitor audio out-
put.
27 MONITOR AUDIO Varies audio level in
(potentiometer) headphones.
28 LOCK Locks BAND SPREAD
control in position.
Automatic 29 SENSITIVITY Controls gain of
Frequency (potentiometer) carrier amplifier
Control stage. May be backed
AFC-2A off to eliminate
noise.
30 RESET Re-centers AFC os-
(push-button cillators when oper-
switch) ) ator is required to
tune to another
station or re-syn-
chronize due to a
drifted signal.
31 AFC DRIFT Indicates total drift
(meter) of receiver i-f car-

rier. Center scale
reading is zero drift.
The dial is color
coded as follows:

Drift .
Color (approximate)
Green 500 cps
Yellow 500 cps-1lke
Red 1 ke +




TABLE 3-1.

CONTROLS AND FUNCTIONS, DDR-&
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TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 (Cont)
SERTAL
MODULAR DESIGNATION PANEL
UNIT (FIGURE 3-1) DESIGNATTON FUNCTION
Variable 37 XTAL (selector Determines whether
Frequency switch) VOX-5 output is pro-
Oscillator duced by crystals in
VOX-5 ~positions 1,2,3, and
by its VMO.
38 XTAL FREQ Fnables small changes
(variable capacitor) in crystal frequency.
Used only when VOX-5
uses a crystal for
r-f output.
39 BAND MCS Controls tuning ele-
(selector switch) ments in HFO circuit.
Lo OUTPUT Controls level of
(potentiometer) output of HFO circuit.
41 TUNING Tunes HFO output cir-
(variable capacitor) cuit. Used to maxim-
ize meter reading
with METER selector
switch in HFO posi-
tion.
Lo BFO Applies d-c screen
(compartment behind voltage to BFO tube.
door) (toggle-
switch)
43 IFO ° Applies d-c plate volt-
(compartment behind age to IFO tube.
door) (toggle-
switch)
Ll HFO Applies d-c plate

(compartment behind
door) (toggle-
switch)

voltage to IFO tube.




TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 (Cont)

SERTAL

MCDULAR DESIGNATION PANEL

UNIT (FIGURE 3-1) DESIGNATION FUNCTION

Variable L5 POWER Applies line voltage
| Frequency (compartment behind to or disconnects

Oscillator door) (toggle-switch) line voltage from

VOX-5 power supply circult.

{Cont -

L6 PHONES Enables plugged-in
(compartment behind receiver to receive
door) (jack) beat tones,

L7 METER Enables meter to mea-
(compartment behind sure output of HFO,
door) (selector IFO, BFO, and VMO.
switch)

L8 BEAT Supplies B+ to VOX-5
(compartment behind 100 ke oscillator so
door) (toggle switch) that mixer V103 in

calibrating chain
receives 100-kc and
VMO oscillator volt-
ages for production
of beat tones.

L9 MAIN POWER Lights when VOX-5 is
(lamp) receiving 60-cycle

power.

50 INNER OVEN Lights when inner
(lamp) oven is receiving

heat.

51 ZERO BEAT Indicates beat tonecs
when calibrating VMO
witl: 100-ke coelil-
lator at check points.

52 OUTER OVEN Lights when outer
(lamp) oven is receiving

heat.

53 Output Meter (no Registers level of
front-panel desig- BOX-5 r-f outputs in
nation) line with position

of METER selector
switch (47) located in
compartment behind door.
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TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 (Cont;
SERIAL
MODUTAR DESIGNATION PANEL
UNIT (FIGURE 3-1) DESIGNATION FUNCTION
Variable 54 CALIBRATE Calibrates VMO with
Frequency (slug-tuned induc- 100-kec oscillator at
Oscillator tance) check points.
VOX-5
{Cont) 55 MASTER OSCILLATOR Controls output freg-
. FREQUENCY uency of VMO.
- (variable capacitor)
BFO ADJ Controle BFO output
(potentiometer level.
mounted at rear of
chassis)
BFO XTAL SW Determines which of
(switch mounted at two crystals 1s used
rear of chassis) for BFC beats.
56 LOCK Locks MASTER OSCIL-
LATOR FREQUENCY CON-
TROL in position.
57 MASTER OSCILLATOR Registers output freq-
FREQUENCY uency of VOX-5 and
(Dial) tunes main oscillator.
Sideband 58 MONITOR Facilitates monitor-
Selector (jack) ing audio output of
SBS-1 SBS-1 with headphonecs.
59 AFC Channels T705-kec out-
(toggle switch) put of AFC-2A to mix-
er of SBS-1 and 250-
ke output to product
detectors.
60 CHANNEL A DETECTION Determines AM, CW, or

(selector switch)

SSB mode of operation.
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TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 (Cont)
SERTAL
MODULAR DESIGNATION PANEL
UNIT (FIGURE 3-1) DESIGNATION FUNCTION
Sideband 61 AGC SELECTOR Selects channel to
Selector (selector switch) provide AGC: Set at
SBS-1 CH-A when channel-A
(Cont only is in use; set
at Cl-B when channel
B only is in use; set
at CARRIER when car-
rier 1s strong; set at
CH-A-B when both chan-
nels are in use; if
manual AGC is desired,
set at MANUAL and
operate AGC MAN-
UAL control (72).
62 CHANNEL A AGC Varies the discharge
RESPONSE time constant of the
(selector switch) channel A age network.
63 CHANNEL A LEVEL AD- Varies overall SBS-1
JUST channel A output level.
(potentiometer)
6L STANDBY Lights to indicate
(1amp) that SBS-1 ig in
standby condition and
is sending power to
DDR-8 oscillator ovens.
65 CHANNEL A IF BAND- Permits selection of
WIDTH KC upper-sideband or
(selector switch) lower-sideband sig-
nals and desired band-
width.
66 CHANNEL A LINE LEVEL "Indicates channel A
(meter) audio level across
600-ohm low level
and high level output.
67 CHANNET, B TF RAND- Permits celection of
WIDTH KC upper-sideband or
(selector switch) lower-sideband signals

and desired bandwidth.
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TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 (Cont®
SERIAL
MODULAR DESIGNAT LON PANEL
UNIT (FIGURE 3-1) DESIGNATION FUNCTION
Sideband 68 CHANNEL B LINE LEVEL Indicates channel B
Selector (meter) audio level across
SBS-1 600-ohm low level and
{Cont ) high level output.
69 POWER ON Lights to indicate
(lamp) that SBS-1 is in
operate condition
and sending power to
all units of DDR-8.
70 CHANNEL B LEVEL Varies overall SBS-1
ADJUST Channel B output level.
(potentiometer)
T1 CHANNEL B AGC Varies the discharge
RESPONSE time constant of the
(selector switch) channel B agc network.
T2 AGC MANUAL Permits manual con-
(potentiometer) trol of agec circuite.
T3 CHANNEL B DETECTION Determines AM, CW,
(selector switch) or SSB mode of oper-
ation.
Th POWER Energizes SBS-1
(toggle switch)
5 MONITOR GAIN Alters gain on phones
(potentiometer) plugged into MONITOR
Jjack (59).
Diversity 76 POWER Lights to indicate
Voice (lamp) that DVC-1 is ener-
Combiner gized.
DVC-1
Tr POWER Energizes DVC-1

(toggle switch)
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TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 (Cont)
SERIAL
MODULAR DESIGNATION PANEL
UNIT (FIGURE 3-1) DESIGNATION FUNCTION
Diversity 78 A,F. MONITOR Permits monitoring
Voice (jacks) input A, input B,
Combiner or output.
DvC-1
(Cont I, 1. Test pointe [or tect-
2. ing:
3. 1 - Filtered E-
(pin jacks P - B+ fwround
3 - Unfiltered k-
80 OUTPUT SELECTOR Permits switching the
.selector switch’ unit to input A, in-
put B, or to diversity.
81 VU INDICATION Switches VU meter cir-
(selector switch) cuit to input A,
input B, or to out-
put for monitaoring.
8z VU Pravides vieual mori-
(meter) ltoring of traffic
or test levels
83 OUTPUT LEVEL Permits adjustment
(potentiometer) of output level.
84 TERMINATION Switches DVC-1 output
(selector switech) from output line to
internal 600-ohm ter-
mination for testiing.
85 FREQ RANGE Test points Tor tect-
{(pin Jjacks) ing

(" 101-Low Trequerncy
channel K out-
put

Iuh# 102-Low freguency
channel diver-
sity control
voltage

\.103-Low frequency
combined out-
put
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TABLE 3-1. CONTROLS AND FUNCTIONS, DDR-8 :Cont)
SERIAL
MODULAR DESIGNATION PANEL
UNIT {FIGURE 3-1) DESIGNATION FUNCI L il
Diversity 201 Same as 100-
Voice MID 202 series test
Combiner 203 points for
Dve-1 middle freq-
“Cont’ uency channel
301 Same as 100-
HIGH{ 302 series tect
303 points for
high frequency
channel
Power 86 MAIN POWER Extends 115/230 vac
Control (circuit breaker) input to all modular
Panel units. Protects mod-
DCP-2 ular-unit circuits
from current overlcad.
87 MAIN POWER Lights to indicate
(lamp) that 115/230 vac is

being applied to all
modular units.
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3-3., OPERATING PROCEDURES

WARNING

Voltages employed in the DDR-8 are
high enough to be fatal. Every pre-
caution should be taken by operating
personnel to minimize the danger of
shock.,

a. GENERAL, - As mentioned in paragraph 3-1, only space-diversity

operation will be discussed in the following paragraphs., Haphazard
operation or improper setting of controls will result in poor reception;
for this reason, the operator should first familiarize himself with

all controls and indicators on the DDR-8, Refer to figure 3-~1 and
Table 3-1 for the location and function of DDR-8 controls and indi-
catoys, and proceed as described in paragraphé b through h below.

b, STARTING PROCEDURE, - Before attempting to start the DDR-8,

refer to the cabling instructiom provided in Section 2, and ensure
that the necessary cabling connections and terminations for the app-

ropriate type of operation have been made Proceed as follows:

YA~

Numbers enclosed in parenthesis
are callouts referenced to
figure 3-1.
(1) Set POWER switch (45) of Variable Frequency Oscillator
»*
VOX-5 is set at ON, MAIN POWER lamp (49) should light.
(2) On Power Control Panel DCP-2, turn MAIN POWER circuit
breaker (86) on; MAIN POWER lamp (87) of DCP-2 should light.
'STANDBY lamp (64) of Sideband Selector SBS-1 No. 1 and SBS-1 No, 2

should light. Allow 48 hour warm-up period.



No.

NOTE

VOX-5 requires 48-hour warm-

up period. SBS-1 No,

1 and

SBS-1 No. 2 require 24 hour

warm-up period.

(3) Turn RF GAIN control (4) of General Purpose Receivers GPR-92

1 and No. 2 slightly clockwise until switch clicks on,

(4) Set POWER switch (74) of Sideband Selector SBS-1 No. 1 and

SBS-1 No. 2 at ON; POWER ON lamp (69) should light, and STANDBY lamp

should go out.

(5) Set POWER switch (77) of Diversity Voice Combiner DVC-1 at

ON; POWER lamp (76) should light.

-,
]

(6) Set modular-unit controls at positions listed in table 3-2,

TABLE 3-2. PRELIMINARY CONTROL POSITIONS

MODULAR SWITCH SERIAL
UNIT OR CONTROL DESIGNATION
DESIGNATION (FIGURE 3-1) POSITION
Variable HFO 44 ON
Frequency
Oscillator IFO 43 ON
VOX-5
METER 47 VMO
XTAL 37 VMO
OUTPUT 40 Mid position
General Pur- EXT/INT 17 INT (selects
pose Recei- HFO and IFO
ver GPR-92 of GPR-92,
(both units) Refer to
paragraph
3-33°




TABLE 3-2, PRELIMINARY CONTROL POSITIONS (Cont)
MODULAR SWITCH SERIAL
UNIT OR CONTROL DESIGNATION
DESIGNATION (FIGURE 3-1) POSITION
IR B
LIMITER/RF 20 RF
NOISE LIMITER 9 OFF
SEND/REC 11 REC
MANUAL/AVC 12 AVC
SQUELCH 10 Mid position
HFO TRIM 8 0
TONE 23 Mid position
BFO PITCH 24 0
LINE LEVEL 21 Mid position
Sideband AFC 59 OFF
Selector ,
SBS-1 CHANNEL A
(both units) AGC RESPONSE 62 MED,
CHANNEL B
AGC RESPONSE 71 MED,
MONITOR GAIN 75 0
AGC MANUAL 72 Mid position
AGC SELECTOR 61 As required
to select
channel to
provide agc,
Automatic SENSITIVITY 29 Fully Clock-
Frequency wise
Control
AFC-2A TUNING KCS 36 G
(both units)
CARRIER
SELECTOR 35 0SC




TABLE 3-2, PRELIMINARY CONTROL POSITIONS (Cont)

| MODULAR | SWITCH | SERIAL

| UNIT ! OR CONTROL DESIGNATION

; | DESIGNATION (FIGURE 3-1) POSITION
!Diversity OUTPUT SELECTOR 80 DIV

! Voice

| Combiner TERMINATION 84 LINE

| DVC-1

; VU INDICATION 81 OUTPUT

‘ OUTPUT LEVEL 83

c. TUNING RECEIVER, - Because the GPR-92 receivers used in the

DDR-8 are either double or single conversion units, depending upon
the operating frequency, Variable Frequency Oscillator VOX-35 must
be set accordingly. Below 5.6 mc, the HFO must be 455 kc above the
desired carrier, but above 5.6 mc, the HFO must be 3.955 mc above
the desired carrier., Table 3-2 serves to minimize the small amount
of arithmetic involved. Synchronize the DDR-8 at a selected freq-
uency in the following manner:

NOTE

Numbers enclosed in parenthesis
are callouts referenced in figure 3-1.

Tuning of Variable Frequency Oscill-
ator VOX-5 must not exceed the 2000 kc
to 4000 kc range. Incoming signals
below 1545 kc, therefore, cannot be
received in synthesized operation
(1) Start the DDR-8 as outlined in paragraph 3-3b.
(2) On Variable Frequency Oscillator VOX-5, set BEAT -switch
(48) at ON, Plug a headset into PHONES jack (46).
(3) Using information provided in table 3-3, calculate VOX-5

frequency setting. Refer to VOX-5 modular-unit manual and

calibrate VOX-5 as close as possible to calculated frequency. Then

tune VOX-5 to calculated frequency.
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CAUTION

In order to prevent cam displacement,
Variable Frequency Oscillator VOX-5
must not be tuned below 2000 kc or
above 4000 kc,

(4

Nt

Set RANGE SELECTOR switch (19) of both GPR-92 receivers
at proper position for desired frequency range.

(5) Using TUNING control (5) and BAND SPREAD control (25), tune
both GPR-92 receivers to frequency of incoming signal. If necessary,
plug headphones into PHONES jack (26), and calibrate each GPR-92
receiver at 100 kc point nearest to frequency of incoming signal
by depressing CAL button (6) and adjusting HFO TRIM control (8)
for zero beat.

(6) Adjust BAND SPREAD control and ANT/TUNE control (14) of
both GPR-92 receivers for maximum r-f indication on meter (15).
Tighten LOCK controls (3 and 28) of both GPR-92 receivers to pre-
vent inadvertent changing of frequency setting.

(7) Set EXT/INT switch (17) of both GPR-92 receivers at EXT,
DDR-8 should now be synchronized at frequency of incoming signal.

TABLE 3-3, VOX-5 TUNING CHART

RECEIVED SIGNAL *VOX
FREQUENCY VOX BAND BAND SETTING
Below 5.6 mc 2-4 mc Fr + 455 kc
L : . -
4-8 mc (Fr + 455 kc)/2
Above 5.6 mc 8~16 mc (Fr + 3,955 mc)/4
16-32 mc (Fr + 3,955 mc)/g_
32-64 mc (Fr + 3,955 mc)/1lb
*Fr signifies receiver frequency.
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(d). AM RECEPTION, - Because either sideband contains all the

intelligence present in an AM signal, reception of AM signals can bhe
accomplished in either of two ways: by conventional AM mode of
operation, and by SSB mode of operation, Use of the SSB mode of
operation (paragraph 3—3§) makes it possible to eliminate inter-
ference occurring in either sideband (upper or lower) and also to
use the AFC-2A to control transmitter/receiver drift., To receive
signals in the conventional AM mode of operation, proceed as
follows:

NOTE

Numbers enclosed in parenthesis
are callouts referenced to figure 3-1.

The audio output of GPR-92 No, 1

and GPR-92 No, 2 is normaled through
jacks GPR-92 #1 and GPR-92 #2, When
used in non-diversity operation
(paragraph 3-4), the DVC-1 is not
used, and patch-cord connections to
DVC IN #1, DVC IN #2, and DVC OUT
jacks need not be made as indicated
in step 1

(1) Make patch-cord connections on Line Patch Panel LPP-4 as
illustrated in figure 3-2,

(2) Start the DDR-8 as outlined in paragraph 3-3b; disregard
all references to controls and indicators located on Automatic
Frequency Control AFC-2A No, 1 and AFC-2A No., 2 and Sideband
Selectors SBS-1 No, 1 and SBS-1 No, 2.

(3) Set front-panel controls of both GPR-92 receivers as

follows:
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CONTROL POSITION

LINE LEVEL (21) Counterclockwise
RF GAIN (4) Clockwise
MANUAL/AVC (12) AVC

MODE (22) AM

IF SELECTIVITY (7) 15 KC

NOISE LIMITER (9) ~ OFF

SEND/REC (11) REC

(4) Using procedure outlined in paragraph 3-3c, tune DDR-8
to frequency of incoming signal.

(5) Adjust RF GAIN controls:. (4) of both GPR-92 receivers in
accordaﬁce with nature of received signal., As a general rule, RF
GAIN controls are adjusted for 20 DB reading on output meters (15).

(6) On Communications Receiver GPR-92 No. 1 and GPR-92 No. 2,
depress RF/AF switch (16) and simultaneously adjust LINE LEVEL con-
trol (21) to obtain O DBM reading on output meter (15).

(7) To monitor audio output of Communications Receiver GPR-92
No. 1 or GPR-92 No. 2, plug headphones into associated PHONES jack
(26). Volume of audio signal in headphones can be varied by adjust-
ing associated MONITOR AUDIO control (27).

(8) Adjust INCR controls (1 and 2) bf Bridging Speaker Panel
BSP-2 for desired loudspeaker volume., Tone of audio output can be
varied to make it more treble or bass by adjusting TONE control (23)
of Communications Receiver GPR-92 No. 1 and GPR-92 No. 2.

(e). CW RECEPTION, - CW signals can be received in synthesized

operation by using the detector and audio amplifier stages of the

GPR-92 receivers or of the SBS-1 sideband selectors as described in



(1) and (2) below.

(1) Using GPR-92, - Operate the receiver controls in the same

manner as for conventional AM mode of operation (paragraph 3-3d)
with the following exceptions:

(a) In step (3), set MODE switch (22) of both GPR-92 receivers
at CW, Set IF SELECTIVITY switch (7) of both GPR-92 receivers at
1 KC or lower position to reduce channel interference. For greatest
seiectivity, set IF SELECTIVITY switgh at .9 KC,

(b) Because the beat frequency oscillator of Variable Freq-
uency Oscillator VOX-5 is used, the BFO switch (42) is set at ON.

(g) If variation of audio tone is desired, use BAND SPREAD
control and detune GPR-92 receivers as required.

(d) If keying is at slow speed so that AVC brings up noise
between characters, set MANUAL/AVC switch (12) of both GPR-92
receivers counterclockwise as required to prevent blocking.

(g) Ensure that teletype equipment is copying correctly.

(2) USING SBS-1. - It is sometimes possible to receive cleaner

CW signals by operating the DDR-8 in a manner similar to that for
SSB reception., When receiving signals in this manner, BFO voltage
for the product detector in the SBS-1 is obtained only from oscill-
ator V6203 located in the SBS-1; Automatic Frequency Control
AFC-2A cannot be used. Variation in pitch of audio output tone is
accomplished by detuning GPR-92 receiver. Operate the receiver
controls in the same manner as for single-sideband signals (paragraph
3-3f) with the following exceptions:

(a) In step (3), set IF SELECTIVITY switch (7) of GPR-92
receivers at 2 kc or lower position,

(b) In step (4), set IF BANDWIDTH kc switch (65) at appropriate

3.5 USB or 3.5 LSB position,
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(c) Disregard step (12); Automatic Frequency Control AFC-2A
cannot be used,

(d) If variation in audio tone is desired, use BAND SPREAD
control and detune GPR-92 receivers as required.

(g) Ensure that teletype equipment is copying correctly.

f. SINGLE-SIDEBAND RECEPTION.- Reception of single-sideband (SSB)

signals in diversity operation employs Automatic Frequency Control
AFC-2A No, 1 and AFC-2A No. 2 and Sideband Selectors SBS-1 No., 1
and SBS-1 No. 2; the detector and audio amplifier stages of Comm-
unications Receivers GPR-92 No., 1 and GPR-92 No. 2 are not used,
Proceed as follows: |

NOTE

Numbers enclosed in parenthesis

are callouts referenced to figure
3_1o

Selection of Channel A or Channel B
signals is dependent upon patch-cord
connections at Line Patch Panel
LPP-4, Both Channels are similar;
therefore, only Channel A will be
considered in this procedure,

(1) Make patch-cord connections on Line Patch Panel LPP-4 as
illustrated in figure 3=3,

(2) Start the DDR-8 as outlined in paragraph 3-3b; disregard
all reference to TONE, BFO PITCH, LINE LEVEL, and MODE switches
of GPR-92 receivers,

(3) Set IF SELECTIVITY switch (7) of GPR-92 receivers at
appropriate 7.5 KC, or 3 KC position in accordance with required

bandwidth of received signal.
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(4) On Sideband Selectors SBS-1 No., 1 and SBS-1 No, 2, set
CHANNEL A IF BANDWIDTH KC switch (65) at 7.5 USB, 3.5 USB, 7.5 LSB,
or 3.5 LSB in accordance with required bandwidth of received signal,

(5) Set CHANNEL A DETECTION switch (60) of Sideband Selector
SBS-1 No, 1 and SBS-1 No, 2 at SSB,

(6) Using procedure outlined in paragraph 3-3c, tune DDR-8
to frequency of incoming signal. Tighten LOCK control (3 and 2R8)
of both GPR-92 receivers to prevent inadvertent changing of frequency
setting.

(7) Adjust BAND SPREAD control (25) of GPR-92 receivers for
most inteligible signal.,

(8) On Sideband Selectors SBS-1 Ndoll and SBS-1 No. 2, adjust
CHANNEL A LEVEL ADJUST control (63) for O VU indication for received
signals on CHANNEL A LINE LEVEL meter (68),

(9) Adjust INCR controls (1 and 2) of Bridging Speaker BSP-2
for desired loudspeaker volume,

(10) To monitor output of Sideband Selector SBS-1 No. 1 or
SBS~1 No. 2, plug headphones in MONITOR jack (59). Volume of audio
signal in headphones can be varied by adjusting associated MONITOR
GAIN control (75),

(11) Adjust CHANNEL A AGC RESPONSE control (71) of both
SBS-1 sideband selectors in accordance with nature of received
signal, As a general rule, CHANNEL A AGC RESPONSE control is
adjusted to prevent pointer of CHANNEL A LINE LEVEL meter from
swinging above 0 VU, '

(12) If received signal drifts, proceed as follows:
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(a) Set AFC switch (59) of Sideband Selectors SBS-1 No. 1
and SBS-1 No, 2 at ON,

(b) On Automatic Frequency Control AFC-2A No. 1 and AFC-2A
No. 2, depress RESET button (30) while simultaneously adjusting
TUNING KCS control (36) for maximum indication on CARRIER LEVEL
meter (34); meter pointer should be approximately in center of
green, Release RESET button.

NOTE

When tuned to a lower sideband, the
TUNING KCS control should be set be-
tween O and +3, When tuned to an upper
sideband, the TUNING KCS control should
be set between 0 and -3, SENSITIVITY
control (29) may be backed off to
eliminate noise,

(c) On AFC-2A No. 1 and AFC-2A No., 2, check CARRIER FADE
lamp (33) and AFC ALARM lamp (32); lamps should not be 1lit. AFC
DRIFT meter (31) should be at zero center scale,

g. RECEPTION OF FSK AND FAX SIGNALS, - Reception of FSK and FAX

signals as described in paragraphs (1) and (2) below apply to the
DDR-8 when the audio output of the GPR-92 receivers or SBS-1 Side-
band Selectors is connected to teletype terminal equipment such as
TMC's Frequency Shift Converter, Model CFA-1l., When using teletype
equipment that employs the i-f output of the DD -8, adjustment of
all controls in the detector and audio amplifier stages of the
GPR-92 and the SBS-1 should be omitted.

(1) USING DETECTOR AND AUDIO AMPLIFIER STAGES OF GPR-92, -

As in CW mode of operation, when receiving FSK and FAX signals in

diversity operation, the BFO voltage for the product detector stages
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of the GPR-92 is obtained from Variable Frequency Oscillator VOX-5.
Operate the receiver controls in the same manner as for conventional
AM mode of operation (paragraph 3-32) with the following exceptions:

(a) When making patch-cord connections on LPP-4 as indicated
in step (1), connected DVC OUT jack to teletype equipment instead
of BSP #1 jack,

(b) When starting the DDR-8 as indicated in step (2), ensure
that BFO switch (42) of Variable Frequency Oscillator VOX-5 is set
at ON,

(c) Set BFO XTAL switch jocated on rear of VOX-5 at appropriate
Y101 or Y102 position to employ 455 kc crystal. Set METER switch
(47) at BFO; output meter (53) should indicate BFO output,

(d) In step (3), set MODE switch (22) of both GPR-92 receivers
at CW, Set IF SELECTIVITY switch (7) of both GPR-92 receivers at
1 kco

(e) As final step in procedure, adjust BAND SPREAD control
(25) of both GPR-92 receivers as required so that teletype equip-
ment copies correctly.

(2) USING SBS-1. - Reception of FSK and FAX signals is similar

to SSB reception. Operate the receiver controls in the same manner
as for SSB reception with the following exceptions:

(3) Make patch-cord connections on Line Patch Panel LPP-4
as shown in figure 3-4,

(E) In step (3), set IF SELECTIVITY switch (7) of GPR-92

receivers at 2 KC,



(g) In step (4), set IF BANDWIDTH KC switch (65) at 3.5 USB.

(d) In step (5), set CHANNEL A DETECTION switch (60) at CW,

(e) In step (7), adjust BAND SPREAD control (25) of GPR-92
as required so that teletype equipment copies correctly.

h, RECEPTION OF VOICE FREQUENCY TELEGRAPH (VFT) SIGNALS, -

Depending upon the nature of the received signal, VFT signals will

be received with

» synthesized or non-synthesized DDR-8 operation.
To receive VFT signals from a synthesized transmitter, tune the
DDR-8 to the assigned frequency of the incoming signal, and operate
the DDR-8 in the same manner as for single sideband reception
(paragraph 3—3_1;)n For reception of VFT signals from a non-synthe-
sized transmitter, proceed as follows:

NOTE

Numbers enclosed in parenthesis
are callouts referenced to figure 3-1.

(1) Make patch-cord connections on Line Patch Panel LPP-4 as

(2) Start the DDR-8 as outlined in paragraph 3-3d,

(3) On Communications Receivers GPR-92 No., 1 and GPR-92 No. 2,
set IF SELECTIVITY switch (7) at 7.5 KC,

(4) On Sideband Selectors SBS-1 No. 1 and SBS-1 No. 2, set
CHANNEL A DETECTION switch (60) at SSB,

NOTE

Reception of upper and lower side-
band signals is possible on either
channel, However, for simplicity
and clarity in this procedure, re-
ception of upper and lower sideband
signals is confined to Channel A,
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(5) On Sideband Selectors SBS-1 No. 1 and SBS-1 No., 2, set
CHANNEL A IF BANDWIDTH KC switch (65) at 3,5 USB or 7.5 USB
if receiving upper sideband signals and at 3.5 LSB or 7.5 LSB if
receiving lower sideband signals.

(6) Plug headphones into MONITOR jack (58) of SBS-1 No, 1
and then SBS-1 No., 2 while simultaneously tuning associated GPR-92
receivers to incoming signal. Tighten LOCK controls (3 and 28)
of both GPR-92 receivers to prevent inadvertent changing of freq-
uency setting., Proceed to step (6) or (7) below:

(7) If receiving upper sideband signals, proceed as follows:

(a) On Sideband Selectors SBS-1 No. 1 and SBS-1 No, 2,
set CHANNEL A IF BANDWIDTH KC switch (64) at 3.5 LSB or 7,5 LSB,
Set AFC switch (59) at ON,

(b) Plug headphones into Monitor jack (58) of SBS-1 No. 1
and monitor receiver 1 while performing step (E) below:

NOTE

When performing step (c), tuning
must be done very carefully so that
AFC-2A does not lock onto one of
the tone frequencies.,
(g) On Automatic Frequency Control AFC-2A No., 1, depress
RESET button (30) while simultaneously turning TUNING kcs control
(36) counterclockwise from +3 position to point where signals are
no longer heard and maximum indication is obtained on CARRIER
LEVEL meter (34).
(g) Plug headpones into MONITOR jack of SBS-1 No, 2

and repeat step (¢) above using RESET button and TUNING KCS

— ) ! 4 L

1

control of AFC-2A No, 2.



(g) Set CHANNEL A IF BANDWIDTH KC switch of SBS-1 No. 1 and
SBS~1 No, 2 at 3.5 USB or 7.5 USB,

(f) Ensure that teletype equipment is copying properly

(8) If receiving lower sideband signals, proceed as follows:

(a) On Sideband Selectors SBS-1 No. 1 and SBS-1 No. 2, set
CHANNEL A IF BANDWIDTH KC switch (65) at 3.5 USB or 7.5 USB, Set
AFC switch (59) at ON,

(E) Plug headphones into MONITOR jack (58) of SBS-1 No. 1
and monitor receiver 1 while performing step (g) below:

NOTE

When performing step (c),
tuning must be done very
carefully so that AFC-2A
does not lock onto one of
the tone frequencies,

(g) On Automatic Frequency Control AFC-2A No, 1, depress
RESET button (30) while simultaneously turning TUNING KCS control
(36) clockwise from -3 position to point where signals are no
longer heard and maximum indication is obtained on CARRIER LEVEL
meter (34),

(g) Plug headphones into MONITOR jack of SBS-1 No. 2 and
repeat step (c) above using RESET button and TUNING KCS control of
AFC-2A No. 2,

(g) Set CHANNEL A IF BANDWIDTH KC switch of SBS-1 No, 1 and
SBS-1 No, 2 at 3.5 LSB or 7.5 LSB,

(f) Ensure that teletype equipment is copying properly.

3-4. EMERGENCY OPERATING PROCEDURES

As mentioned in paragraph 3-1, the DDR-8 is normally used in



space-diversity operation. If it becomes necessary to operate the
DDR-8 as a non-diversity receiver, proceed as outlined in paragraphs
3-3b through 3-3h with the following exceptions:
a. Because Variable Frequency Oscillator VOX-5 is not being used,
all references to controls and indicators on VOX-5 should be omitted,
b. Because Diversity Voice Combiner DVC-1 is not needed, ensure
that patch-cord connections to DVC IN #1, DVC IN #2, and DVC OUT
jacks are removed., Disregard all references to controls and indi-
cators located on DVC-1,

co All references to controls and indicators on Automatic Freq-
uency Control AFC-2A, Sideband Selector SBS-1, and Communications
Receiver GPR-92 must be confined to the receiver being operated.

d. Set EXT/INT of Communications Receiver GPR-92 No. 1 and
GPR-92 No, 2 at INT; in this position the internal oscillators of
the GPR-92 receivers are used,

e, Tune each GPR-92 receiver independently as required,

.~e & - R STl

MAINTENANCE,

a. GENERAL, - The operator should observe that modular-unit

controls, indicator lamps, and meters are in good condition and
functioning properly (see figure 3-1 and table 3-1). Daily during
operation, all electrical quantities measurable with built-in
meters should be observed and compared with established standards
for irregularity. Any noticeable irregularity is an indication of
trouble,

b. REPLACEMENT OF FUSES, - Table 3-4 lists all fuses contained

in the DDR-8 and the location and function of each. Replace fuses

as required.



NOTE

Do not replace a fuse with one of
higher rating. If a fuse burns out
immediately after replacement, do
not replace it a second time until
the trouble has been located and
corrected.

TABLE 3-4., FUSE LOCATIONS AND FUNCTIONS, DDR-8
* «'
| MODULAR REFERENCE CIRCUIT
1 UNIT SYMBOL PROTECTED LOCATION
| f
Sideband F7001 | B+ voltage ~ Rear apron of SBS-1
‘Selector 1/2 AMP, '  supply 1line - power supply chassis,
SBS-1 |
F7002 Main line . Rear apron of SBS-1 |
6 AMP, i voltage in- . power supply chassis
. put to SBS-1 | ‘
i i
F7003 i Bias voltage 7 Rear apron of SBS-1
1/10 AMP, supply line ‘ power supply chassis
T
Communi- F101 Main line g
cations voltage in- |
Receiver put to GPR-
GPR-92 92
Variable F101 Inner and  Rear apron of VOX-5
‘Frequency 3 AMP outer oven ';power supply chassis
i0Oscillator circuits, |
VOX-5 ‘
F102 Main line ; Rear apron of VOX-5
2 AMP voltage in- . power supply chassis
| put to VOX-5 !
| |
Power Con- F1 Convenience * Front Panel
.trol Panel 15A/115V outlet i
iDCP-l 8A/230V Z
t ‘
i F2 Convenience | Front Panel
; 15A/115V outlet 1
| 8A/230V |




T~

TABLE 3-4, FUSE LOCATIONS AND FUNCTIONS, DDR-8 (Cont)

; [
MODULAR REFERENCE CIRCUIT i
UNIT SYMBOL PROTECTED i LOCATION
Diversity F1 * Main line Front Panel
Voice Com- 1 AMP voltage in-
biner put to DVC-1
DVC-1 power supply
Bridging F101 Main line i Front Panel
Speaker 3/8 AMP/Z50V voltage in-
Panel put to BSP-
BSP-2 2 power
supply
| F102  Main line Front Panel
3/8 AMP/250V : voltage in-
I put to BSP-
; 2 power
, | supply

Co. REPLACEMENT OF ELECTRON TUBES. - The operator should check

the general condition of electron tubes; tubes that appear to be
defective should be checked on a reliable tube tester and replaced
as required, When testing or replacing miniature tubes, parficular
attention should be paid to the following:

(1) When withdrawing miniature tubes from their sockets, pull
them straight out; do not rock or turn them.

(2) If pins of miniature tube are bent, straighten them with

a proper pin straightener before replacing tube,.



SECTION 4
TROUBLESHOOTING

4-1. INTRODUCTION

This section contains bofh troubleshooting information and
functional analysis of the DDR-8, The information given in this
section, coupled with the information provided in the individual
modular-unit manuals, will facilitate the location of equipment
troubles,

4-2, OVERALL FUNCTIONAL ANALYSIS

a. GENERAL, - The primary difference between space-diversity

and non-diversity operation of the DDR-8 is in the origin of HFO,

IFO, and BFO voltages employed in the mixer and product detector stages
of the GPR-92 receiver, Functional analysis for both types of oper-
ation are similar; therefore only space-diversity operation is dis-
cussed in this manual. Functional analysis for AM, CW, and SSB

modes ot operation are given in the following paragraphs.

b, FUNCTIONAL ANALYSIS, AM MODE OF OPERATION, - AM signals

can be received in either one of two ways as described below.,

Use of Sideband Selectors SBS-1 No., 1 and SBS-1 No. 2 as described
in (2) below makes it possible to eliminate interference occurring
in either one of the sidebands.

(1) USING DETECTOR AND AUDIO AMPLIFIER STAGES OF GPR-92, -

Refer to figures 4-1 and 4-2, AM signals can be received by using
the detector and audio amplifier stages of General Purpose Receiver
GPR-92 No., 1 and GPR-92 No. 2. In this case, the detector and
audio amplifier stages of Sideband Selectors §BS-1 No. 1 and SBS-1

No. 2 are not used, and functional analysis resolves itself to
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analysis of the GPR-92 (refer to GPR-92 modular-unit manual) with the
following special features.,

(a) The HFO voltage for the first mixer stage is obtained
from Variable Frequency Oscillator VOX-5 via jack J105 and isolation
amplifier V105,

(b) The IFO voltage for the second mixer stage is obtained
from Variabhle Frequency Oscillator VOX-5 via jack J106 and isolation
amplifier V108,

(¢) Audio output signals are applied to Diversity Voice
Combiner DVC-1 where the better signal is selected and applied to

Bridging Speaker Panel BSP-2.

(2) USING DETECTOR AND AUDIO AMPLIFIER STAGES OF SBS-1, -

Refer to figures 4-1 and 4-2. AM signals can be received by using
the product detector and audic amplifier stages of Sideband Selectors
SBS-1 No. 1 and SBS-1 No. 2. In this case, the detector and audio
amplifier stages of the GPR-92 are not used, and functional analysis
is similar to that given for single-sideband signals (paragraph 4-2d) .
The setting of IF BANDWIDTH KC switches S6201 and S6202 determines
whether the intelligence in both sidebands or in either sideband
(upper or lower) will be detected and amplified.

c., FUNCTIONAL ANALYSIS, CW MODE OF OPERATION. - Refer to

figures 4-1 and 4-2, Similar to reception of AM signals, CW signals
can be received by using the detector and audio amplifier stages of
or the SBS-1, When using the GPR-92;, BFO voltage for

the product detector stage is obtained from oscillator V105 in

Variable Frequency Oscillator VOX-5. When using the SBS 1, BYO

voltage for the product detector can be obtained only from oscillator



V6203 in the SBS-1; Automatic Frequency Control AFC-2A cannot be used.

d. FUNCTIONAL ANALYSIS, SSB MODE OF OPERATION., - Refer to figures

4-1 and 4-2, 1In the SSB mode of operation, Automatic Frequency
Control AFC-2A No., 1 and AFC-2A No. 2 and Sideband Selectors SBS-1
No., 1 and SBS-1 No, 2 are employed. The product detector and audio
amplifier stages of General Purpose Receivers GPR-92 No. 1 and GPR-92
No, 2 are not used, Functional analysis is as follows:

(1) RF AMPLIFICATION, FIRST CONVERSION, AND SECOND CONVERSION, -

RF signals from antennas 1 and 2 are simultaneously applied to
General Purpose Receivers GPR-92 No. 1 and GPR-92 No. 2. Within each
GPR-92, a selected signal in the range of .5 mc to 31.5 mc undergoes
two stages of amplification and is applied to mixer V106 where it is
beat with a high frequency output (HFO) signal to produce a first

i-f of 3,955 mc, This 3.955 mc signal is then applied to the second
mixer stage (V109) where it is beat with an intermediate frequency
output (IFO) signal to produce a second i-f of 455 kc. The 455 kc
signal then undergoes two stages of amplification and is applied

to Sideband Selectors SBS-1 No., 1 and SBS-1 No., 2. HFO and IFO
signals used in the first and second mixer stages of GPR-92 No., 1

and GPR-92 No, 2 are obtained from Variable Frequency Oscillator
VOX-5, A noise limiter incorporated in GPR-92 No, 1 and GPR-92 No, 2
clips high amplitude noise peaks contained in the 455-kc second i-f.

(2) SIDEBAND SELECTION, DETECTION, AND AUDIO AMPLIFICATION, -

455 kec i-f signal from General Purpose Receivers GPR-92 No., 1 and
GPR-92 No., 2 is applied to the mixer stage (V6200) of Sideband
Selectors SBS-1 No. 1 and SBS-1 No., 2 respectively., Within each
SBS-1, the 455 kc signal is beat with a 705 kc signal to produce an

i-f of 250 kc which is applied simultaneously to four



separate i-f amplifiers and bandpass filters, Selection of bandwidth
and upper or lower sidebands is accomplished by means of a front-panel
IF BANDWIDTH KC switch., Dual channel (Channel A and Channel B) sig-
nals are extended from the i-f amplifiers and bandpass filters to
identical product-detector circuits where they are demodulated and
amplified, and then applied via patch-cord connection to Diversity
Voice Combiner DVC-1., The DVC-1 separates each voice signal (one
from SBS-1 No. 1 and one from SBS-1 No. 2) into three separate seg-
ments, selects the better signal in each segment, and recombines the
signal into a high quality audio output signal. The 705 kc signal
used in the mixer stage of SBS-1 No, 1 and SBS-1 No. 2 is obtained
from an oscillator contained in the corresponding SBS-1 or from
Automatic Frequency Control AFC-2A No. 1 and AFC-2A No. 2.

When used, Automatic Frequency Control AFC-2A No. 1 and AFC-2A
No, 2 will compensate for a combined frequency drift in the receiver
and distant transmitter (refer to AFC-2A modular-unit manual). The
AFC~2A also provides a 250 kc injection frequency for the product
detector circuit of the associated SBS-1.

Two agc voltages (one for Channel A and one for Channel B) are
developed in the i-f amplifier and bandpass filter stages of Side-
band Selectors SBS-1 No, 1 and SBS-1 No, 2. By means of a front-
panel AGC SELECTOR switch, agc voltage for the i-f stages of the
associated GPR-92 may be obtained from a Channel A or Channel B sig-
nal, from the carrier, from Channels A and B together, or by manual

control.



4-3, EQUIPMENT PERFORMANCE CHECK

Figure 4-2 is a detailed block diagram of the DDR-8, When used
in conjunction with the checkout procedures given in paragraph 2-4c,
figure 4-2 will aid the technician in localizing trouble to a part-
icular modular unit. Once the trouble is localized to a modular
unit, refer to the appropriate modular-unit manual for detailed in-
formation necessary to verify the probable cause and to locate
faulty components. The results of defective front-panel indicator
lamps and meters, and the remedial procedures concerned are obvious
and, therefore, are not considered in any of the checkout procedures
given in this manual,

WARNING
Voltages employed in the DDR-8
are high enough to be fatal.,
Every precaution should be taken

by maintenance technicians to
minimize the danger or shock.



SECTION 5

MAINTENANCE

5-1. GENERAL

Maintenance is divided into three categories:

maintenance,

preventive maintenance,

operator's

and repair. Repair pro-

cedures for RAK-31A components or for any modular unit contained

in the DDR-8 are given in the appropriate modular-unit manual.

Preventive maintenance
optimum performance of
adjustment information
Operator's maintenance

5-2,

the DDR-8.

includes information necessary to insure

For this reason, alignment and

is included under preventive maintenance.
for the DDR-8 is described in Section 3.

SPECIAL TOOLS AND TEST EQUIPMENT

Table 5-1 lists the special test equipment required for

DDR-8 maintenance; no special tools are required.

TABLE 5-1.

SPECIAL TEST EQUIPMENT

ITEM MANUFACTURER

VOM Simpson, Model 260 or equivalent

Signal Generator Measurements, Model 82 or
equivalent.

Frequency Counter

Hewlett Packard, Model 524C or

equivalent.

AC VTVM

Ballantine Model 314 or eguivalent

DC VTVM

Hewlett Packard, Model 410B or

equivalent

Attenuator Pad, 20 db,
50/70 ohms.
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5-3. PREVENTIVE MAINTENANCE

a. GENERAL. - The DDR-8 has been designed to provide long-

term, trouble-free operation under continuous duty conditions.
However, similar to any other piece of equipment that contains
assemblies of many electrical and mechanical parts, optimum per-
formance and service life of the DDR-8 are dependent upon an
adequate preventive maintenance schedule that is strictly adhered
to.

b. CLEANING AND INSPECTION. - At periodic intervals (at

least every six months) each modular unit should be removed from
the cabinet for cleaning and inspection. All accessible covers
should be removed and the wiring all components inspected for dirt,
corrosion, charring, discoloring, or grease; in particular, the
tube sockets should be carefully inspected for deterioration.
Dust may be removed with a soft brush or a vacuum cleaner if one
is available. Remove dirt or grease from electrical parts with
trichloroethylene. Remove dirt or grease from other parts with
any good dry cleaning fluid.
WARNING

When using trichloroethylene, make

certain that adequate ventilation

exists. Avoid prolonged contact

with skin.,

Carefully inspect equipment for loose solder connections or

screws, especially those on solder lugs. Tighten and resolder

connections as required.

C. REPLACEMENT OF ELECTRON TUBES. - While the modular units

are out of the cabinet for periodic inspection, all electron
tubes should be checked and replaced as required. Particular

attention should be paid to the following:
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(1) When withdrawing miniature tubes from their sockets,
pull them straight out; do not rock or turn them. If pins of
miniature tubes are bent, straighten them with a proper pin
straightener before replacing the tube.

(2) Some circuits, for example oscillator circuits, may
function better with one tube than with another even though both
tubes are new or both tubes measure the same when checked on a
tube tester,

(3) Tubes should not be replaced or discarded merely be-
cause they have been used for some time. Satisfactory operation
in a circuit is the final proof of tube quality; the tube in
use may work better than a new tube.

d. GEAR LUBRICATION.- Examine all gears and gear assemblies

contained in the modular units. If any of the gears show signs
of becoming dry, coat them heavily with a molybdenum disulphide
compound such as Molykote Type G made by the Alpha Corporation of
Greenwich, Conn.

e, ALIGNMENT AND ADJUSTMENT. - All DDR-8 alignment and adjust-

ment is accomplished on an individual modular-unit basis. Refer
to the appropriate modular-unit manual for the necessary alignment

or adjustment procadures.
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