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NOTICE

THE CONTENTS AND INFORMATION CONTAINED IN
THIS INSTRUCTION MANUAL IS PROPRIETARY

TO THE TECHNICAL MATERIEL CORPORATION

TO BE USED AS A GUIDE TO THE OPERATION

AND MAINTENANCE OF THE EQUIPMENT FOR
WHICH THE MANUAL IS ISSUED AND MAY NOT

BE DUPLICATED EITHER IN WHOLE OR IN

PART BY ANY MEANS WHATSOEVER WITHOUT

THE WRITTEN CONSENT OF THE TECHNICAL
MATERIEL CORPORATION.



THE TECHMICAL MATERIEL CORPORATION

C OMMUNICATI ONS E NG I NEERS

700 FENIMORE ROAD MAMARONECK. N. Y.

Warranty

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

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

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

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

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

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

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

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

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

No warranties, express or implied, other than those specifically set forth herein shall be applicable
to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does 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 wi*h other equipment or materials or from any
other cause. *Electron tubes also include semi-conductor devices.



PROCEDURE FOR RETURN OF MATERIAL OR EQUIPMENT

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

1. Model Number of Equipment.

2. Serial Number of Equipment.

3. TMC Part Number.

4. Nature of defect or cause of failure.
5.

The contract or purchase order under which equipment was delivered.

PROCEDURE FOR ORDERING REPLACEMENT PARTS

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

1. Quantity Required.

2. TMC Part Number.

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

5

. The Crystal Frequency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

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

All correspondence pertaining to Warranty Claims, return, repair, or replacement and all
material or equipment returned for repair or replacement, within Warranty or otherwise,
should be addressed as follows:

THE TECHNICAL MATERIEL CORPORATION

Engineering Services Department
700 Fenimore Road
Mamaroneck, New York

-
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SECTION

GENERAL INFO

1-1. F

UCTIONAL DESCRIPTION
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e. FRUQUENCY SHIF1T CORVERTER, 174 MODECL
frequency shifted audio output signal from one
verts it into dc pulses suitable for operation
to the SYM320K system).

f.  HANDSET AND CKADLE. The handset and
a receiver, a push-to-talk switch and & cradle
from the cradie, the cradle switch disconnects
panc] speaker so that the audio is heard only

3. The 174 converter accepts the
(or two) radio receivers and coi-
TTY rececive equipment (exteinal
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switch. Whon the handset is livie
the audio from the SYM3204 front

on the handset receiver. The hend-

cet unit allows the operator to receive signals provided by the 6515-1 receiver
unit and to voice moduiate an associated transmitter {(external to the Sy1320h

sysitail) .

q. SPLANER PAKREL, C°?J The speaker pencl (standard 19-inch) allows

rack mounting of the 6515-1 veceiver and includes an & ohm, 4 watt speaker.

h. HF ”FCEIVER, 6515-1. The 6515-1 receiver is a general purpose/general
)y -

coverage receliver ﬁpr:gring in the 250-kHz to 29.9999-Miz frequency range. In
the SYMﬁZOH system the 651S-1 receciver is prlw&;»ly qs@” in the [$B mode and

provides two audio outputs (er CKT/USE and 158
normally voice intelligence and appl ied to the

>

CKT/LSR). The USB signal is

speaker panel and to the handset;

the LSB signal is normally tone intelligence and a>p1|ed to the 174 freguancy

shifti converter.

i, MICROPHGNE PREAMPLITIER, MEA-1.  The
preamplification of the voice signa b from the

.

associated trensmitter. The MPA-I lnflt &S &
output level meter monitoring.

j. AF/DC JACKFIELD., The af/dc jackfield

MPA=1 provides micronhone

handset before application to an
front panel gain control and

a system patch panel which

is

provides audio (tcne and voice) and dc loop inputs and oufputs of all component
units within the SYM320h syitnm. The various patching possibilities provided
by the af/dc jacktficld give ! flexibility to SYM2204 receiving system.

k. POWER CONTROL PANEL, DCP-2, The DCP-

2 yeceives the primary power

input and provides control of the ac power to the SYM320L system with a front

ancl circuit brecker. The DCP-Z contro] ranel
f

indicator lamy and fused ac utility outlets.

1-3. REFERENCE DATA

For detailed technical specifications for ithe SYM320h rec
refer to the technical Jpp‘|1|catton% in the individual technic

the modular units which coumprise the system.
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SECTION 2

INSTALLATION

2-1. I AL UNPACIEHG AND

m was asscinbled, calibrated and tested at

The SYM3204 receiving syste
f

the factory before shipinent. fInspect ail prvhﬂjcs for possible demage during
transit With respeoct to damece to the cquiprent for which the carvier is
Tiable, The 1 Hatericel Caorporation will assist in descrihing methods
of repair and in {uinishing of rceplacement parts. Carefully unpack each crote
as indicatea by the pecking list provided with the receiving systom shipment.
fnspect alt packing materials foi parts that may have been shipped as loose
items (mounting hardware, conncciors, etc.).

2-2.  POWER REQUIRLITENTS

The units of the SYM320% receiving system leave the factory wired for
220 vac, L0 Hz operation; change may be made to 115 ac, 60 Hz operation by
making winor wiring changes. Refer to the installaticn sections of the tech-
nical manuals for cach modular unit receiving line voltage.

CAUT LON

I{ 115 vec, (0 Hz operation is uscd,
all line fuses must be increased to
twice their rated current values to
provide proper circuit protection.

2-3. IHSTALLATION

a. GENERAL. A minimum number of assemblies, subassemblies, components
and hardware have hecen disassembled from the equipment and separately pack-
aged, thus reducing the possibility of equipment damage during transit. This
method of disassembly and separate packeging also permits realistic equipment
handling., Cables, wires, and other miscellaneous items that were disconnected
during equipment disassembly for shipment are tagged and taped to the equipmont.
The infermation on a given tag indicates the designated terminal on a compon‘.t
to which the tagged item will be connected during installation.

b, MECHANICAL INSTALLATION. The SYM3204 receiving system should be
mechanically installed by locating the equipment cabinet in an appropriate site
and by installing the components that were removed during disassenibly for ship-
ment.

(1) Cabinet Location. The equipment cabinet may be located in any

enclosure (room, deck or van) with sufficient clearances and with adequate ven-
tilation. The cabinet dimensions and mounting details are shown in figure 2-)

011733204 2.1



A clearance of approximatcly two fect should be left on the sides, rcar and
top of the cquipaent cabinent for easc 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 cextends approximately 13-1/2 inches out from the edge of the cabinet,

(2) Component Installation. The component location for the SYH3204
receiving systow is shown in figure 2-2.  The componcints that were removed
from the SYI duiing digacsscewbly for shipment are listed in table 2-1;

the loose items, supplicd with the system and required for its installation
and opcration, arce listed in table 2-2.

Table 2-1. SYM3704 Components Packaged Separately
Item Humber® Designation Description
1 pPsp~1 Power Supply
7 65151 HF Receiver
10 Console Table

* Note: ltem numbers are referenced to figure 2-2.

!

Table 2-2. SYM3204 Loose ltems Supplied

Quantity Part Humbcr Description Function
] UG260/4 Connector Antenna input connection
1 THI05-12AL Terminal Strip Teletype cquipment connections
] TMI05~TZAR Terminal Strip Audio line connections
] PLISO~NG Electrical Plug Primary power input connection
5 CAG66~2 Patch Cable AF/DC jackfield connectiois
l Wood Screw Console table mounting

A

4 SCRP1032BHIO Screw Console table mounting
4 FWI10HBN Flat Washer Console table mounting
4 WAL01-5 Fiber Washer Console table mounting
2 Brackets Console table mounting

011733204 2~

N
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The PSP-1 powcr supply and 651S~1 receiver units should be
installed in their proper positions within the equipment cabinet (reference
figure 2-2) and sccured in place, using the appropriate mounting hardware.
The internal cabinet wiring conncctions 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 Tigure 2-2) in accordance with the following procedure:

(a) Using the appropriate hardwarce, mount the brackets so
that the top edoe of the bzs:chb is flush with ,hv top edge of the blank

pane | (locgkcd just below the console table position).

(b) Lift the console tahle (formica side up), and slide it
into the open position between the two blank panzls.

(¢c) Force 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.

c. ELECTRICAL INSTALLATION,

WARILLHG

MAKING EXTERNAL CONRECT
VSTE i

THE SYM270h PECCIVING SYSTEN anne
£ SYM3204 RECEIVING SYSTEM, IHISURE
HE EXTERRAL PRIMARY POWER SOURCE

(1) Electrical Interconnection. Refer to the interconnect wiring
diagram (figure 2-3), and connect all plugs and wires, that are not already

connected, to thelr respective jacks and terninals., All interconnecting cables
and wires are tagged, indicating their designated terminals.

(2)  Interface Pansl Connections. External intelligcnce conrection

are made at the interface panel, located in the lower-rear portion of the equsn
cabinet. There are two terminal jacks on the interface panel; TBI (located

on right side, whon viewed from rear) is used for audio line output connectiois,
TB2 (1ocated on left side) is used for connection of both send and receive 17Y
equipments. The THMI105-12AL and TH105-12AR terminal strips (supplied as loosc
items) should be utilized when making these connections. Table 2-3 lists the
interface panel connection.

011733204 7-5



Terminals

TB1-1,2,3
TB1-5,6,7
T82-1,2,3

TB2~4,5,6

TB2-7,8,9

TB2-10,11,12

(3)

Antenna Input Connection.

TABLE 2-3. Interface Panel Connections

Function

Uslk 1ine audio output to
associated transmitter,

B line audic output to

LSEB
associated transmitter.

Set 2 converter cutput to
TTY receive cquipment.

Set 1 converter output to
TTY receive equipment.

Set 2 keyer innut from
TTY send equipment.

Set | keyer input from
TTY send equipment.

NOTE

Connection

Connect audio lines to pins
1,2 and 3 on TBl. Use shict
ed pair; pin 3 is the shicld
connection,

ol
c
¢

Conniect audio lines to pins b,
6 and 7 on TB1. Use shiclded
pair; pin 7 is the shield
connection.,

Connect TTY lines to pins i,
2, and 3 on TE2., Used shicld-
ed pair; pin 3 is the shizld
connection.

Connect TTY lines to pins /1,5
and 6 on T82. Use shielded
pair; pin 6 is the shield
connection.

Conncet TTY lines to pins 7,6
and 9 on TBZ2. Use shielded
pair; pin 9 is the shield
connection,

Connect TTY lines to pins 10,
1T and 12 on TBZ. Use shicld~
ed pair; pin 12 is the shield
connection,

If TTY send/receive equipients are not
connected to TB2 terminals, jumpers
must be connected to complete loops
(pins 1 and 2, 4 and 5, 7 and 8, and

10 and 11).

The antenna input connection to the

SYM3204 receiving system is made directly to the 651$~1 receiver. Using the
UG260/U connector (supplied as a loose item), connect the antenna cable (50~
ohm transmission line) to J61 on the rear of the 6515-1 receiver.

(4)

Primary Power Conncction,

The SYM3204 receiving system leaves

the factory wired for 220 vac, 50 Hz operation, unless otherwise specified by

the customer.

the bottom-rear of the equipment cabinet.
(supplied as a loosc item), conncct the primary power input lines to the power

jack.

011733204

Primary power connection is made to the power jack located in
Using the PLIS0-NG electrical plug
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SECTION 3

OPLERATOR'S SLCTION

This seciicn contains acneral operating instiructions {or the SyM3zol
receiving systen, Detaiied cperaling instructions for the units that COn[:'LQ
the systeom are contained in the individual technical manuals for the modulal

units.

WO TCATE

With the ception of the af/de jeckfieid and hsndset and cradle, the
location anad fi tion of ail controls and indicators of the SYM3204 are con-

]
tained in the vparztor's sections of the individual technical manuals for thz
modular units comgrisihg the system. The operator should familiarize himse 11
with all operating controls and indicators on the SYH3204 receiving systerm by

reterring to the individual manuals and to the paragraphs whlcn follow.

a. AF/DC JACKFIELD. A front panel view of the af/dc jackfield is shaumn

in rigure 3-1; the jeck nuabers correspond to the reference desianations for
af/de jacks shown cn the intercennect wicing diaqram, ficure 2-3. Tahle 2-]

liste the eyern inputs ana cuinuise which are available at each jack and do-

Jcrsb( the norinal ~theu circuits of the pateh panel.  The normal-thru ci

ugs;  the input/output appear
sewheie in the system.

are bro&cn By insection of the paten cord p
at & porticuler jazk way chus be directed ¢
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Figure 3-1. AF/DC Jackfield
Table 3-1. Functions of AF/DC Jackfield
Jack
Designation Input/Cutput Hormal-Thru
] USE audio ocutput tine from To receive scction of handset.
6515~1 receiver (STL/CKT).
2 Audio input line 1o liendset
for monitoring.
3 Audio input line to hendeoet, From USB audio output.
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Jack
Designaetion

h

A

6

10

11
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Table 3-1.

Input/Output

line from
receiver (1S5/CKY).

SU audio output

65181

Tone input Yine to 174 con-
verter, channel 1, for moni-
toring.

Tone input line to channel
1 input on 174 converter.

Tone input line to 174 con-
verter, channel 2.

USB output line to interface

panel.

600~chm output line from
MPA-1 for monitoring.

MPA-T 600=~chin eudio output,
LSB output line to interface
panel,

Output tine from 24l keyer
for monitoring.

OQutput line from 244 keyer.

DC loop output line from
converter.

DC loop line from loop 1
converter output jack,

Functions of AF/DC Jackfield (cont)

Normal-=Thru

To channel |
verter,

input on 174 con-

From LSE audio input.

From MPA-1 600=-ohm output.

To USB output line on interface
perel,

From 244 keyer output.

To LSB output line on interface
panel.

e —

To loop 2 converter output jack

To set 1 converter output jack.

heed



Table 3-1. [Functions of AF/DC Jackficld (cont)

Jack
Designation Input/Output Normal-Thru

20 DC loop line from loop 2 To interface pancl TB2-5 and
convertei input jack and to set 2 converler output jack.
dec Toop cemmon input from
interface panel, TB2-k,

21 DC loop linc from sct | To interface panel TB2-2 and to
converter output jack d¢ loop common on converter.
and dc loop common input
from interface panel, TB2-1.

22 L ‘

23 DC loop output line from To loop 2 keyer jack.

PSF=1 power supply.

2k DC loop line from loop | To set 1 keyer jack.
keyer jack.

25 DC loop line from loop 2 To interface panel TB2-11 and Lo
keyer jeck and dc loop sei 2 keyer jack.
common input from inter-
face pancl, TB2-10.

26 DC loop line from set | To interface panel TB2-8 and <o

keyer jack and dc loop 2hh keyer shelf El-2.
common input from inter-
face panel, TB2-7.

b. HANDSET AND CRADLE. The SYM3204 USB audio signal is normalled-thru
the af/dc jackfield to the receive section of the handset. Audio is also ap-
plied to the front panel speaker of the SYM3204. Lifting the handset from the
cradle disconnects the audio from the front pancl speaker so that it is heard
only in the receive section of the handset. Depressing the PTT button on the
handset completes an audio path from the handset microphone to the MPA-1 micro-
phone preamplif{ier, for application to an associated transmitting system.

3~3. OPERATING PROCEDURES

Detailed operating procedures for the individual units comprising the
SYM3204 rcceiving system are contained in the modular technical manuals. In
normal operation of the system, primary power should be applied to the SYM3204h
by operation of the DCP-2 power control panel. The 6515-1 receiver should be
tuned to the desired frequency and operated in the ISB mode. USB audio will be
applied to the front pancl speaker and to the handset; [5B tone intelligence
will be applied to the 174 frequency shift converter which, when operated prop-
erly, will provide dc pulse output for operation of the associated TTY receive
equipment. Operation of the transmit section of the handset and the MPA-]

011733204 2.7



microphone preamplifier will provide an audio output from the SYM3204, suita-
ble for transmissicn on an associated system. Receipt of dc pulsce from TTY
send cquipment and proper operation of the 244 tone keyer shelf and 211 freqen-
cy shift tone keyer will provide an audio tone output from the SYM3204, also
suitable for transmission on an associated system,

The af/dc joackfield provides the SYM320h with system flexibilit and
J ( 7 y,
there ave innumerashle operating copablities. A few examples are lisled below.

r
i

a. PReceipt of tone intelligence on the USE by patching the USBE output
to Lthe converter J1 input.

b. Receipt of tone intcelligence on both LSB and USB by patching the
USB to the converter #2 input.

¢. Retransmission of received audio by patching the USB input from the
receiver, directly to the mike input.

011732204 3-4



SECTION 4

PRINCIPLES OF OPERATION

L-1. IHTRODU

s e o A o e e

The SYM320h receiving system consists of an independent s deband receiver,
providing Usi 5B aud%o cutputs of voice and/or tone intelligence. The
system converis tene intclligence to de pulses for operation of asscociated TIV
reccive cquipments and accepts do pulse inputs from TTY send equipment for control
of an FSX tone signal ouviput {row the system. he SYM3204 also provides a voice
intelligence ocutput from a micrephone.

MM AMALYSLS (Refer to figure h-1).

A 50-ohin impedance antenna input is applied to the 6515-1 receiver, nor-
mally operating in the 150 mode for this system. The USB (normally voice in-
telligence) and the LSB (normally tone intelligence) outputs of the receiver
are routed to the system's af/dc jackfield. The jackfielc provides monitoring
jacks for both USB and LSE audic lines. The USD output is normalied-thru the
jackfield to the receive section of a handset; the LSB output is normaltind-
thru the jackfield to the 17h frequency shift converter. The ronVP"“wr sulplic,
dc puich, is routed to the converter output scction of the fi

ela. The
normal=thru conmections of this section of the jackfield, along Wit

the
conncetion of cxternal TTY receive equipments, provide a continuous dc |
with a return line to the converter.

0op

In addition to the receiving capabilitics of the SV'“’ﬁ4 the system also

provides processing of voice and of dc pu)ses from external TTY send equipment,
There ate two scparate line audio outputs from the SYM3204, suitable for ISB
transmission on an associated transmitter. The TTY send cquipments, the normal-
thru Connecrtonq of the keyer section of the jockfield, the PSP-1 loop supply
and the 24k frequency shift tone keyer provide the continuous de loop for fre-
quency shift keying of the audio tone. The audio tone output is routed from
the 2k tone keyer to the af/dc jackfield, and normalled-thru to the LSB audio
output. Monitoring for the LSB audio output is available on the jackfield.
The handset on the SYM320h has a microphone, the voice output of which is ap-
plied via the FMPA-1 preamplifier to the af/dc jackfield and normalled-thru to
the USB audio output. Monitoring for the USB audio output is also avaible on
the jackfield.

01173320/ i1
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SECTION 5

MATRTENANCE

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

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

WARN I NG

When using toxic solvents, make cer-
tain that adeguate ventilaticn exists.
Avoid prolonged or repeated breathing
of the vapor. Avoid protonged or re-
peated contact with skin, Flamnable
solvents shall not be used on encr-
gized egquipment or near any equiprnent
from which a spark may be received.
Smoking, '"‘hot work'', etc., is prohi-

bited in the Immediate area.

CAUT I ON
When using trichlorethylene, avoid con-
tact with painted surfaces, due to its

paint removing effects.

5-2. TROUBLESHOOTING

When a picce of equipment has been operating satisfactorily and suddenly
fails, the cause of failure may be due to symptoms of past failures or dus to
component aging.

The first step in troubleshooting is to ascertain that proper equipment
voltages are present, interconnccting cables are sccure, and that all fuses
arc in functional condition.



NOTE

Never replace a fuse with one of a
high rating unless briefl continued

operation is more important than
probable equipnent damage. If a
fuse burns out immediately after
replacement, do not replace it a
second time until the cause has
been located and corrected,

Visual troubleshooting of the modular unit chassis coaponents and tube

conditions may alco

unit technical

velp lTocalize the fault. Refer to the
manuals for associated unit troubleshooting

individual
procedures.

modular

The following troubleshooting aids are provided in this system technical

manual:

a. lInterconnect Wiring Diagrem for SYM3204 (Figure 2-3).

b. Block Diagram for SYM3204 (figure 4-1).

01173320%
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SECTION 6

PARTS LIST

The modular units which comprisc the SYI3204 receiving system are listed
1o 6-1. The parts list breakdowns for these units, with the exception
‘ are contatned in the individual technical manuals. The

1d is listed in table 6-2.

on table
of the of/dc jackiield,
parts breakdown for the af/dc jackiic

011733204 6-1



Tablie 6-1.

Parts List for SYM3204 Recciving System

DESCRIPTION

THC

PART 1UMB

T

Power Control Panel

Microphone Preamplifier

HF Recciver

Speaker Pancl

Frequancy Shi{t Converter
Freguency Shift Tone Feyer Shelf
Frequancy Shift Tone Keyer

Power Supply

Fower Supply

bCP-~2

699J-1
174 Hod. 3
244

211 Mod, 1

011733204



Table 6-2.

Parts List {for AF/DC Jackfield

J1
thru
J13
J1h
thru
J17
J18
J19
J20
J21
J22
J23
J2h
J25
J26

il as
Jood (SN
JOLR v a
N P

1 - 1
Nol usca
as
e 2

Same

e Fd
Same

et
«wonow

jab]

DESCRIPTION

TrEM
IR
PART RUMBIR

JJoh2

PJ318

PJ338
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