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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.

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.

AN

Electron tubes Turnished 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 he retirned o TMC winless 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 TM C 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.
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SECTION 1

GENERAL INFORMATION

1-1. FUHCTIONAL DESCRIPTION

The Dual Diversity RTTY Receiving System, TMC Model SYM3202, is designed
for space diversity reception of hf teletype signals in the 2 to 3C Miz fre-
quency range. The frequency shifted audio outputs of the two (2) hf receivers
in the system are compined and demodulaled into dc pulses suitablc for oper-
ating W'Y printers. The system also includes an af/dc patch pancl that pro-
vides the opcrator greater systen flexibility by enabling the selection of
outputs of the various systen components.

1-2, PHYSICAL DESCRIPTION

The SYM3202 receiving system (shown in figure 2-2) is comprised of mod-
ular units mounted in an equipment cabinet. The modular units are described
briefly in the paragraphs which follow; for more detailed information per-
taining to these units, refer to the technical manuals for the individual
modular units.

a. TREQUENCY SHIFT CONVERTER, 174 MODEL 3. The 1Tk converter accepts
the frequency shifted audio output sirnal from two radio receivers. The audio
tones of each channel are separately limited, demodulated and then combined to
provide dc pulses suitable for operating TTY printers.

[

b. HF RECEIVER, 3020A. The 3020A receiver is urpo
coverage synthesized receiver operating in the 15 kHz to 30 Mhz frequency ra
In the SYM3202 system the (two) 3020A receivers are primarily used in the RT
mode of operation.

)

general purpose/gener
-
Y

a
nge.
T

LS

c. AF/DC JACKFIELD. The af/dc jackfield is a system patch panel which
provides audio tone and dc loop outputs of the component units within the SYM-

YaYs et 3 IR IR Rt [ T SRS SUNSUVE. L S S A S IR R T e ey A 2 + + 1A
3202 system. The joackfield provides raximum flexibility for potching to the

SYM3202 Receiving Systen.

@]

d. POWER CONTROL PANEL, DCP-2. The DCP-2 receives the primary power in-
put and provides conirol of lhe ac power to the SYM3202 gystem by means of a
front panel circuit breakcr. The DCP-2 control panel also includes a main
power indicator lamp and fused ac utili

ot

Yy ©

n02 1-1
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SLCTION 2

INSTALLATION

2-1. INITIAL UNPACKING AID INSPECTION

The SYI3202 receiving system was assembled and tested at the factory
before shiprent. Inspect all packages for poss sible damage during transit.
With respect to damage to the equipment for which the carrier is liable, The

Technicul ialerliel Corporation will assist in describing ncthods of repair
and in furnishing of replacement parts. Carefully unpack each crate as indi-

cated by the packing list provided with the receiving system shipment. In-

spect all packing materials for parts that may have been shipped as loose
items (mounting hardware, connectors, etc. ).

2-2, POWER REQUIREMENTS

The units of the SYM3202 receiving system leave the factory wired for
220 vac, 50 Hz operation; change may be made to 115 vac, 60 Hz operation by
making minor wiring changes. Refer to the installation sections of the tech-
nical manuals for each modular unit receiving line voltage.

CAUTIOn

If 115 vac, 60 llz operation is used,
all line fuses nmust be increased to
twice their rated current values to

provide proper circuit protection.

2-3. INSTALLATION

a. GCENERAL. A minimum number of assemblies, subassemblies, components
and hardware have been disassembled from the equipment and separately pack-
aged thus reducing the possibility of equlpment damage during transit. This
method of disasserbly and separate packaging alsc permnits realistic equipment
handling. Cables, wires, and other miscellaneous items that were disconnected
during equipment disassembly for shipuent are tagged and taped to the cguipnment.
The information on a fiven tag indicates the designated terminal on a component
to which the tagged ltem will be connected during installation.

b, MECHANICAL INSTALLATION. The SYM3202 receiving system should be me-
chanically installed by locating the equipment cabinet in an appropriate site
and by installing the components that were removed during disassembly for ship-
ment.

(1) Cabinet Location. The equipment cabinct may be loculed in any
’ - - .
enciosure (room, decKk or Van) willt sulflficlent cliearaiices aild Wioli u.ucquatn, V-
tilation. The cabinet dimensions and mounting details are shown in figure 2-1.

027423202 2-1
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A clearance of approximately two feet should be left on the sides, rear and
top of the equipument cabinet for ease of access and for adequate heat dis-
sipation. In addition to the cabinet depth dimension (shown in figure 2-1)
is the extension of the console table (shown in figure 2-2); the console
table extends approximately 13-1/2 inches out from the edge of the cabinet.

(2) Component Installation. The component location for the SYM-
3202 receiving system is shown in figure 2-2. The components that were re-
moved from the SYIM3202 during disassembly for shipment are listed in table
2-1; the loose items, supplied with the system and required for its instal-
lation and operation, are listed in table 2-2.

Table 2-1. OYM3202 Components Packaged Separately

Quantity Model Number Description
1 174/3 Converter
2 3020A HF Receivers
1 Console Table

Table 2-2. SYM3202 Loose Items Supplied

Quantity Part Number Description Function
2 UG88/u Connector Antenna input connections
1 TM105-12AR Terminal Strip Audio line»connections
1 PL190-NG Electrical Plug Primary power input connecticn
L CAS66-2 Patch Cable AF/DC jackfield connections
L e Wood Screw Console table mounting
L SCBP1032BN10 Screw Console table mounting
i FW1OHBN Flat Washer Console table mounting
L WA101-5 Fiber Washer Console table mounting
2 ————— Brackets Console table mounting
02743202 =3
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The 17L4 converter and 3020A receiver units should be installed
in their proper positions within the equipment cabinet (reference figure 2- 2)
and secured in place, using the appropriate mounting hardware. The internal
cabinet wiring connections should then be made to these units (reference
figure 2-3 and wire designation tags).

The console table should be installed in its proper position
(reference figure 2-2) in accordance with the following procedure:

(a) Using the appropriate hardware, mount the brackets so
that the top edge of the brackets is flush with the ton edge of the blank

panel {located just below the console lLable L)Ub_Lb.LUll}.
(b) Lift the console table (formica side up), and slide it
into the open position between the two blank panels.

(c) TForce the table back against the frame of the cabinet,
and allow it to rest on the top of the brackets.

(d) Using the four wood screws supplied, secure the brackets
to the underside of the console table.

¢, ELECTRICAL INSTALLATION.

WARNING

BEFORE MAKTNG EXTERNAL CONNECTIONS TO
THE SYM3202 RECEIVIHNG SI& M, INSURE
THAT THE EXTERNAL PRIMARY PONLR SOURCE
IF OFF AND TAGGED

(1) Electrical Interconnection. Refer to the interconnect wiring
diagram (figure 2-3), and con; ct 2ll plugs and wires, that are not already
connected, to their respect j e
cables and wires are tagge

. ;
ks and terminals, All interconnecting

ja P
indicating their designated terminals.

(?) Interface Panel Conncetions. External connections are nade at
the interface panel, located in the lower-rear portlon of the equiprient cabin
There is one terminal board, TD1, located on the interface panel. This tern
board is used in external loop connections. The TM105-12AK terminal strip
(supplied as a loose item) should be utilized when making these connections.
Table 2-3 lists the interface panel connecllions.




Table 2-3. Interface Panel Connections

Terminals Function Connection
TR1-1,2,3 Set 2 converter output to Connect TTY lines to pins 1,
TTY receive equipment. 2, and 3 on TD2. Use shield-
ed pair; pin 3 is the shield
connection.
TB1-4,5,6 Set 1 converter output to Connect TTY lines to pins b,
TTY receive equipment. 5, and 6 on TB2, Use shield-
- 1T I

ed pair; pin 6 is the shiel

connection.

HOTE

If TTY receive equipments are not con-
nected to TBl terminals, junpers must
be connected to complete loops (pins

1 and 2, 4 and 5).

(3) Antenna Input Connections. The antenna input connections to the
SYM3202 receiving system are made directly to the 3020A receivers. Using the
UGB8/U connectors (supplied as loose items), connect the antenna cables (50-
ohm transnission lines) to J26 on the rear of each 3020A receiver.

(4) Primary Power Connection. The SYM3202 receiving systen leaves
the factory wired for 220 vac, 50 Hz operation, unless otherwise specified by
the customer. Primary power connection is made to the power jack located in
the bollom-rear of the equipment cabinet. Using the PL190-UG electrical plug
(supplied as a loose item), connect the primary power input lines to the power

Jjack.

0
v

3
-3
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SECTION 3

OPERATOR'S SECTION

3-1. GINERAL

This system contains general operating instructions for the SYM3202
receiving syst Detailed operating instructions for the units that comprise
the system are contained in the individual technical manual for the modular

¥~
units.

™
e

3-2. CONTROLS AND IiIDICATORS

With the exception of the af/dec jackfield, the location and function of
all controls and indicators of the SYM3202 are contained in the operator's
sections of the individual technical manuals for the modular units comprising
the system. The operator should familiarize himself with all operating con-
trols and indicators on the SYI3202 receiving system by referring to the in-
dividual manuals and the paragraph which follows.

a. AF/DC JACKFIELD. A front panel view of the af/dc jackfield is shown
in figure 3-1; the Jjack numbers correspond to the reference designations for
af/dc jacks shown on the interconnect wiring diagram, figure 2-3. Table 3-1
lists the system inputs and outputs which are available at each jack and de-
scribes the normal-thru circuits of the patch panel. The normal-thru circuits
are broken by insertion of the patch cord plugs; the input/output appearing
at .a particular jack may thus be directed elsewhere in the systen.

— CowN outT—
\.ooP Loo? SET SEY

LR CorN RCNVR Cony
\ 18 2 2
ouT Mon AN OUT MON N

@@@O@@@@@Q@@@@@@@.@@@@@C@@

AT /T o2
Fau s / i\

Tanl ~7
JAGCKTieldl

LIJ

igure 3-1.

Table 3-1. Functions of AF/DC Jackfield
Jack
Designation Input/Output Normal-thru
1 Audio output line from 3020A To channel 1 input on 174 con-
receiver #1, verter.
2 Audio output line from re- = cemmmmmee—eo
ceiver #1 for monitoring.
3 Tone input line to 174k con- = cememmm—ee
verter, channel 1,
02743002 3-2



Jack
Designation

i

(02N

10
11
12
13
1k
15
16
17
18

21

T

A.

BLE

Input/Output

Audio output line from 3020A
receiver #2.

Audio output line from re-
ceiver #2 for monitoring.

Tone input line to LT4 con-
verter, channel 2.

. e . o e e -
——— et . . o st e

DC loop output linc from con-
verter.
DC loop line from loop 1 con-

verter output jack.
trom
Jack
from

DC loop line
verter input
common input
panel TBl-k.

loop 2
and DC
interface

con-

™y R - o o~ bl ~ade
UL 100D 14inc Irom Seét 1 ouu-

put jack and dc loop common
input from interface panel,
TB1-2.

3-1. Functions of AF/DC Jackfield (cont)

Normal-thru

7o channel 2 input on 174 con-
verter.

=
O

-3

To interface panel
set 2 output Jack.

Mea 2t mpnfnan ]
10 1nveériace panes

and converter.
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Table 3-1. Functions of AF/DC Jackfield (cont)

Jack
Designation Input/Output Normal-thru

nN
cc ——— e oy e o e o e

23 S
oh e

N
1

26 ———————

3-3. OPERATING PROCEDURES

Detailed operating procedures for the individual units comprising the
SYM3202 receiving system are contained in the modualr technical manuals., In
normal operation of the system, primary power should be applied to the SYM3202
by operation of the DCP-2 power control unit. The 3020A receivers should be
tuned to the desired frequency and operated in a sideband mode for receipt of
FSK signals. Tone intelligence will be applied to the 174 frequency shift
converter which, when operated properly, will provide dc pulse output for
operation of the associated TTY receive equipment.



SECTION L

PRINCIPLES OF OPLRATION

L-1, INTRODUCTION

The
diversity
output of

pulses Lo

L-2, DBLOCK DIAGRAM ANALYSIS

SYM3202 receiving system is comprised of two hf receivers and a dual

frequency shift converter.

The system combines the tone intelligence

the reccivers and converts them into a single channcl output of de

drive TTY printing

equipment,

(Refer to figure L4-1)

A 50-ohm impedance antenna input is applied to each of the 30204 receivers,
normally operating in a sideband mode for receipt of FSK signals. The audio out—
puts of both receivers are routed to the system's af/dc jackfield. The Jjackfield
provides monitoring jacks for both receiver audio lines. The audio outputs are
normalled-thru the jackfield to the channel 1 and channel 2 inputs of the 1TL

frequency shift converter.

The converter output, is then routed in series to the

loop and set jacks and the terminal board for connection of external equipnent.
The series connection provides a continuous dec loop with a return line to the

converter,

02743202
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SECTION 5

MAINTENANCE

5-1. DPREVENTIVE MAINTENANCE

In order to prevent equipment failure due to dust, dirt or other de-
structive elements, it is suggested that a schedule of preventive maintenance
be set up and adhered to.

At periodic intervals, the equipment should be removed from its mounting
for cleaning and inspection. The wiring and all components should be inspected
for dirt, dust, corrosion, grease or other harmful conditions. Remove dust
with a soft brush or vacuum cleaner., Remove dirt or grease with any suitable
cleaning solvent. Use of carbon tetrachloride should be avoided due to its
highly toxic effects. Trichlorethylene or methyl chloroform may be used, pro-
viding the necessary precautions are observed.

WARNING

When using toxic solvents, make certain
that adequate ventilation exists. Avoid
prolonged or repcated breathing of the
vapor. Avoid prolonged or repeated con-
tact with skin. Flammable solvents shall
not be used on energized equipment or near
any equipment from which a spark may be
received. ©Smoking, "hot work', etc. is
prohibited in the immediate area.

CAUTION
When using trichiorethylene, aveoid contact
with painted surfaces, due to 1ts paint

removing cffccts.

5-2. TROUBLESHOOTING

When a piece of equipment has been operating satisTactorily and suddenly
fails, the cause of fallure may be due to symptons of past failures or due to
component aging.

The first step in troubles
voltages arc prescnt, intercconnectin
b X b

are in functional condition.

ng is to ascertain that proper equipment
cabl S

. -
es are secure, and that all fusc

>

')
ro
(@]

>
\
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NOTE
Never replace a fuse with one of a high
rating unless brief continued operation
is more imporlant ihan probablie equip-
ment damage., If a fuse burns out im-
mediately after replacement, do not re-
place it a second time until the cause
has been located and corrected.
Vicual troublecheo I un ts and tune
conditions may also help localize the fault. Refer to the individual modular
unit technical manuals for assoclated unit troubleshooting procedures.

ting of the modular unit chassis components une

The following troubleshooting aids are provided in this system technical
manual:

a. Interconnect Wiring Diagram for SYM3202 (figure 2-3).

b. Block Diagram for SYM3202 (figure L-1).
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SECTION 6

PARTS LIST

The modular units which comprise the SYM3202 receiving system are list
on table 6-1. The parts list breakdowns for these units, with the exception
of the af/dc jackfield, are contained in the individual technical manuals.
parts breakdown for the af/dc jackfield is listed in table 6-2.

ed

‘The



Table 6-1, Parts List for SYM3202 Receiving System

S¥¥BOL DESCRIPTION PART RUMBER
Power Control Panel DCp-2
HF Receiver 30204
Frequency Shift Converter 174 Model 3

.
O=2




Table 6-2.

Parts List for AF/DC Jackfield

REF T™C
SYMBOL DESCRIPTION PART NUMBER
J1 Jack, Panel JJoho
thru
J6
JT Not Used
thru
J17
J18 Jack, Panel PJ318
Jig Same as Ji0
Ja2o Jack, Panel PJ338
J21 Same as J20
Jo2 Not Uscd
thru
Je6

N

w
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DUAL DIVERSITY
RECEIVING SYSTEM
MODEIL SYM3202

INSTALLATION INSTRUCTIONS

1. GENERAL.

The Dual Diversity Receiving System, Model SYyM3202, is
comprised of the following modular units:

(1) Eguipment Cabinet, Model RAK-4.

(1) Power Supply, Model PSP-1.

(1) Frequency Shift Converter, Model CFA-1.
(2) Receivers, Model 3020A.

Separate technical manuals are supplled for each modular
unit of the SYM3202.

2. INSTALLATION.

The modular units PSP-1, CFA-1, and 3020A's are removed
from the RAK-4 equipment cabinet for shlpment When installing
the equipment, the units should be mounted in the equipment
cabinet and interconnected as shown in the attached figure. The
ac power cords for the modular units should be connected to the
ac terminal strip in the equipment cabinet, and the primary
power (220 vac) connection should be made to the two leads at
the base of the terminal strip. Antenna input connections and
line audio output connections should be made at the rear of the
3020A receiver units.




