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Permanent Change 3

INSTRUCTION SHEET

Permanent Change 3 to Technical Manual for AN/URA-17E Group Signal Data

Converter, Model CV-3510A/UG, EE162-AH-OMI-010/E110 URA1l7E, is effective upo

receipt.

General Instructions:

This permanent change does not supersede any other changes or corrections
Insert this Instruction Sheet in the manual immediately after the front

cover preceding the title page, prior changes, or interim corrections
in effect.

Specific Instructions:

1. Remove the following pages and insert the corrected permanent Change

pages:

REMOVE INSERT

Title/a Title/A

A/B B/(C Blank)

6-11/6-12 6-11/6-12

6-13/(6-14 blank) 6-13/(6-14 blank)

*UATMCS/TMDR *UATMCS (insert three copies
after the last page in the
manual)

2. Add che following pages:

Insert page a/(b blank) between page B/(C blank) and page 1i.

*User Activity Technical Manual Comment Sheet

Distribution StatementC:

DISTRIBUTION AUTHORIZED TO U.S. GOVERNMENT AGENCIES AND THEIR CONTRACTORS. THE
REASON FOR DISTRIBUTION STATEMENT IS “CRITICAL TECHNOLOGY”. EFFECTIVE DATE IS 13 JUNE
86. OTHER REQUESTS FORTHISDOCUMENT SHALL BE REFERRED TO SPACE AND NAVAL WARFARE
SYSTEMS COMMAND, WASHINGTON, DC 20363-5100.

DESTRUCTION NOTICE: DESTROY BY ANY METHOD THAT WILL PREVENT DISCLOSURE
OF CONTENTS OR RECONSTRUCTION OF THE DOCUMENT.
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IDENTIFYING TECHNICAL PUBLICATION SHEET

1. PURPOSE: Thistechnical publication isissued for the purpose of identifying and authorizing the
following commercial manual for Navy use.

MANUFACTURER: Gould Defense Systems, Inc., NavCom Systems Division, 4323 Arden Drive, El Monte,
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ADDITIONAL IDENTIFICATION: None s
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2. FILE LOCATION: The above described commercial manual is filed in Philadelphia. (Each library will fill
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PUBLISHED BY DIRECTION OF THE COMMANDER, NAVAL ELECTRONICSYSTEMS COMMAND
(For unclassified manuals)
NOTICE: Reproduction for nonmilitary use of the information or illustrations contained in this publication i
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( INSTRUCTION SHEET

Change 2, dated 15 May 1984, to technical manual for AN/URA-17E Group, Signal Data
Converter, model CV-3510A/UG, publication number EE162-AH-OMI-010/E110 URA17E.

General Instructions:

This change reflects equipment changes made by incorporation of the following ECP:

ECP No. Reason for Change Effectivity
17008 To ensure the URA-17 /CV-3510 audio input S/N A001 and
connections conform with those of the subsequent.
Cv-483D. :
Specific Instructions:
1. Remove the following pages and insert corrected Change 2 pages:
REMOVE INSERT
Cover Change 1 New Cover
Title page Change 1 (C1) Title page Change 2 (C2)
Identifying Technical Identifying Technical
Publication Sheet a C1 Publication Sheet a C2
( List of Effective List of Effective
J Pages A C1 . Pages A C2
List of Effective List of Effective
Pages B C1 Pages B C2
it ii C2
iii C1 . iii C2
2-12 2-12 C2
2-13 2-13 C2
y 2-14 2-14 C2
2-17 2-17 C2
2-18 2-18 C2 -
2-21 2-21 C2
4-6 4-6 C2
4-7 4-7 C2
4-8 4-8 C2
4-9/ (4-10 blank) 4-9 C2
5-81 /(582 blank) 5-81 /(582 blank) C2
5-83/(5-84 blank) 5-83/(5-84 blank) C2
DATE OF ISSUE
1ADIBRE R VRS0 BRI 1SR B B
( ‘ TYPE OF 1SSUE "
1 it | RIS VO R
»a) EELIB].B c @ D'ﬁfémé"&?&'&ﬁ"ﬁéﬁ.zso 1O U.S. GOVERNMENT AGENCIES AND THEIR CONIRACTORS.
REASON FOR DISTRIBUTION STATEMENT ISY”SC.I:;\I.I.SA;: :‘EE?El:':)ElDO,GOY;Pi::FEE:;I[\)I:JK\A,;i ":,::
Dated: 15 May 1984 ?,3‘5?:'35'Zgﬁf’ﬂf\i'g.ms'&'pﬁg%mgm3.51oo.

DESTRUCTION NOTICE: DESTROY BY ANY METHOD THAT WitL PREVENT DISCLOSURE
OF CONTENTS OR RECONSTRUCTION OF THE DOCUMENT.
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(‘ | Specific Instructions - Continued:
/ REMOVE INSERT
FO-7/(FO-8 blank) FO-7 /(FO-8 blank) C2
FO-15/(FO-16 blank) FO-15/(FO-16 blank) C2
FO-21/(FO-22 blank) FO-21/(FO-22 blank) C2
FO-23/(FO-24 blank) FO-23/(FO-24 blank) C2
FO-25/(FO-26 blank) F0-25/(F O-26 blank) C2

2. Add the following page:
INSERT PAGE BETWEEN PAGES

4-10 C2 4-9 C2 and 5-1

Dated: 15 May 1984 Sheet 2 of 2







( Specification Instructions {Continued)

INSERT PAGE

6-2A/(6-2B blank) C1
6-13/(6-14 blank) C1

3. Delete the following page:
DELETE

1-15//1-14 blank)

Dated: 5 May 1983

EE162-AH-OMI-010/E110 URA17

BETWEEN PAGES

6~-2 C1 snd 6-3
6-12 Cland7-1
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SIGNAL DATA CONVERTER
4979A CV-3510A/UG

Figure 1-0. Signal Data Converter Group AN/URA-17E
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SECTION I

J
e

",4
O
2

INTRCEUC

-

1-1. GENERAL

1-2. This manual provides installation, cperation, and maintenance instructions for Signal
Data Converter Greup AN/URA-17E (figure 1-0), hereinafter called the converter group. The
converter group is comprised of twe Signal Data Converter(s) CV-3510A/UG, hereinafter calle
the converter(s), and an accessory mounting kit (figure 1-1). Each converter converts
frequency-shift-keyed (fsk) encoded input into teletype equipment output pulse drive or
vice-versa. Used as a group, the two converters provide for diversity operation. (A functional

description is provided in following paragraphs.) See figure 1-2 for converter group mounting

configurations.
1-3. FUNCTIONAL DESCRIPTION
1-4. The converter can be used in both the transmit and receive functions of a radio

teletype communication system. In transmission, teletype equipment output pulses are
converted into fsk audio signals to modulate a transmitter. In reception, the audio fsk output
of the receiver is converted into pulses that are used for teletype equipment operation. The
system may be operated in either half duplex or full duplex mode, depending primarily on the
radio equipment. In either mode, the converter may be used in a single receive path system or

two converters may be used as a converter group, forming a diversity receive path system.

1-5. In fsk communication, messages are transmitted as audio modulated shifts in the
carrier frequency. These shifts represent the mark and space pulses generated by the teletype
equipment. The modulator in the converter may be used to produce this audio modulation for
the transmitter. For the receive function, radio receivers are used to change the carrier
frequency shifts into audio frequency shifts containing the same mark and space information.
Communications transmitted at data rates up to 75 baud may be received and recorded on this

system.
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1-6. DUPLEX OPERATION

1-7. When the converter is used in the transmit and receive end of the system, it may be
connected for either half duplex or full duplex operation. The mode is determined by the type

of radio and teletype equipment.

1-8. HALF DUPLEX OPERATION. In half duplex operation, the system can only transmit
or receive at any given time. This usually depends on the type of receiver and transmitter used
in the system. If a transceiver is used, it can only be used in this mode, although a separate
transmitter and receiver may be used in this mode. The half duplex mode requires only one

channel for communication.

1-9. FULL DUPLEX OPERATION. In full duplex operation, the system can transmit and
receive simultaneously. This mode of operation requires a separate transmitter and receiver.
Also, separate teletype transmitting and receiving equipment is required. (Some teletype

keyboard/printer units can be operated in a full duplex mode.) The full duplex mode requires

two channels for communication.

1-10. DIVERSITY OPERATION

1-11. Two converters may be used to operate in a diversity system. Diversity operation
provides an improvement over single-receiver operation by further reducing the effects of

signal fading. Either space diversity or frequency diversity may be used.

1-12. SPACE DIVERSITY. Inspace diversity, two receivers are tuned to the same carrier
frequency, but their receiving antennas are separated by several wavelengths. A carrier will

not normally fade simultaneously at points so separated.

1-13. FREQUENCY DIVERSITY. In frequency diversity operation, two receivers are tuned

to different carrier frequencies, each carrying the same fsk information. Carriers of different

frequencies normally do not fade simultaneously at a given point.

1-14. The audio output from both receivers is applied to both converters of the group. The
converters change the fsk audio signal into pulses representing the mark and space

information. A signal processing circuit in each converter continuously compares the two
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received signals, selecting the stronger signal for further processing and use by teletype

equipment. The teletype equipment may be connected to the output of either converter.

1-15. In the transmit end of frequency diversity operation, the audio output of each

converter goes to a separate transmitter.

1-16 SINGLE RECEIVER OPERATION

1-17. The circuit design of the converter permits the benefits of frequency diversity to be
approached using a single converter and receiver. It is thus possible to achieve reliable

communication using this simpler arrangement.

1-18. PHYSICAL DESCRIPTION

1-189. The converter is housed in a light gray aluminum case. A handle is provided on each

side of the front panel. The case is equipped with ball-bearing slides that lock in the

fully-extended position (figure 1-3). In this position, all chassis components and connectors are ;
easily accessible. Each converter is a single unit with two printed circuit board assemblies. 3
Each assembly consists of two boards connected by flexible cables and hinged standoffs for

ease of access to test points. The left side assembly is the demodulator assembly. The right

side assembly is the synthesizer assembly. For detailed electrical analysis of the assemblies,

by section, refer to Section IV, Principles of Operation. Mounting details for the converter

group are provided in Section II, Installation.

1-20. All external signals are connected by cables whose plugs mate with receptacles on the
converter input/output assembly. This assembly is mounted at the rear of the case so that the
receptacles slope downward 30 degrees for easy access. The input/output assembly is
connected to the converter chassis by a single flat cable arranged to permit chassis extension

and retraction.

1-21. A tuning indicator is located in the center of the converter front panel to allow visual
monitoring of receiver tuning and propagation conditions. The tuning indicator displays the
mark (low) tone as a vertical line, and the space (high) tone as a horizontal line. A remote

tuning indicator output receptacle on the input/output assembly is also provided to drive an

external indicator; it is used when the operator cannot see the converter indicator while tuning

the receiver.

1-6
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1-22. The converter group accessory mounting kit (figure 1-1) consists of four brackets wit
required attaching hardware for mounting the converters in a standard 19-inch rack, and two
mounting brackets and eight mounting feet with required attaching hardware for mounting the

converter group on a table.

1-23. QUICK REFERENCE DATA

1-24. RECEIVE AUDIO INPUT. The receive audic input operates from 600 ohms or
150 ohms with input power of 60 microwatts to 60 milliwatts (30 dB). The input is isolated

from system ground.

1-25. OPERATING FREQUENCIES. Operating frequencies are programmed as follows:

Mode Mark (Hz) Space (Hz)
VLF 1,000 1,050 |
LF 915 1,085 |
HF and HF (MP) 1,575 2,425
MMM 1,615 1,785

Note: Other frequencies may be programmed. See Appendix A for instructions.
1-26. DATA RATES. Data rates up to 75 baud may be used in the CLEAR function. In the
SECURE function, data is regenerated at selected data rates of 45.5, 50 and 75 baud. The dat

rates only apply to the receive operation.

1-217. RECEIVE OUTPUT (HIGH LEVEL). The output keys 100 mA maximum current from
an external loop supply with an open circuit voltage of + 140 Vdec maximum. Hi'gh level output
are isolated from the system ground. Either high level polar (positive and negative loop
supplies) or neutral (single loop supply) loop configuration can be used. Positive current is

marking; negative or no current is spacing.

1-28. RECEIVE OUTPUT (LOW LEVEL). The output switches + 6 +1 Vde and - 6 + 1 Vde,
referenced to the system ground, with up to 10 mA current capability. Short-circuit current i 5

limited to 100 mA maximum. Positive voltage is marking; negative voltage is spacing.

1-29. TRANSMIT INPUT (HIGH LEVEL). The input keys on a 100 mA maximum current an

external loop supply with an open-circuit voltage of + 3 Vde minimum. High-level polar or
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M-4976A (2 PLACES)

Figure 1-3. Signal Data Converter with Chassis Extended.
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neutral may be used. The input is isolated from the system ground. Positive current is

marking; negative or no current is spacing.

1-30. TRANSMIT INPUT (LOW LEVEL). The input is keyed on + 6 + 1 Vde and - 6 £ 1 Vde

supplied externally. Positive voltage is marking, negative voltage is spacing.

1-31. TRANSMIT AUDIO OUTPUT. The output level is 1 mW t 4 percent into either 150

ohms or 609 ohms. The output is isolated from system ground.

1-32 TRANSMIT KEY OUTPUT. The transmit key output has a resistance of 10 ohms

maximum when con and a resistance of 10 megohms minimum when off.

1-33. POWER REQUIREMENTS. The converter requires 115 or 230 Vac 10 percent at
frequencies from 48 to 420 Hz. The maximum current required is 0.5A. However, 230 Vac is

not normally available for shipboard use. Normally, 115 Vac, 60 Hz is used.

1-34. EQUIPMENT LISTS

1-35. EQUIPMENT SUPPLIED. Table 1-1 lists equipment supplied.

1-36. EQUIPMENT REQUIRED BUT NOT SUPPLIED. Table 1-2 lists equipment required
but not supplied.

1-37. EQUIPMENT SIMILARITIES. The converter performs functions similar to
CV-483D/URA-17 and CV-2460/SGC. The converter group performs functions similar to
AN/URA-17D. The converter group is electrically and mechanically interchangeable with the
AN/URA-17D; however, the converter group has expanded receive capability and transmit

features.

1-38. WARRANTY INFORMATION. No warranty clause was included in the contract

because the equipment exceeds mean time between failure (MTBF) requirements.
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Table 1-1. Equipment Supplied

Quantity per
Equipment Item Name Item Designation
AN/URA-17E 8000000171-1
2 Signal Data Converter Assembly 8010000626-1
1 Interconnecting Cable 8190001349-1
1 Interconnecting Cable 8190001349-2
2 Technical Manual
EE162-AH-OMI-010/E110 URA17E
2 Accessory Kit: 8180000780-1
2 Mounting Bracket 8040003804-1
8 Mounting Foot 8040003650-1
4 Rack Mounting Bracket 8040003606-1
32 Screw, Binder Head MS51957-44
24 Screw, Panhead MS51958-62
32 Flatwasher NAS620C8L
24 Flatwasher NAS620C10L
2 Cable Connector MS3106A14S-7S
2 Cable Connector MS3106A14S-2S
2 Cable Connector MS3106A14S-5P
2 Cable Connector MS3106A14S-7P
2 Cable Connector MS3106A10SL-3S
2 Cable Connector MS3106A14S-9P
10 Cable Clamp MS3057-6A
2 Cable Clamp MS3057-4A
10 Clamp, Bushing MS3420-6
2 Clamp, Bushing MS3420-4

~1-10 Changel




Table 1-2. Equipment Required But Not Supplied.
Quantity
per [tem Required Required
Equipment | Item Name Designation Use Characteristics

1-1

Standard Radio

Receiver

Standard Radio

Transmitter

Teletype Receiving
Equipment

To receive fsk signal
and deliver fsk audio
signals to the conver-
ter (VLF, LF, HF, MMM

band receivers).

To transmit fsk audio
signals received from
the converter (VLF,
LF, HF, MMM band

transmitter).

To record messages
received by the

system.

Audic output impedance of
6060 or 150 ohms, and up
to 60 mW of power,

nomina! 1 mW.

Audio input impedarnce of
600 or 150 ohms, at 1 mW

of power.

Keying loop circuit of 60
mA on high level or £ 6V

on low level.
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Table 1-2. Equipment Required But Not Suppiied (Continued)

Quantity
per Item Required Required
Equipment | Item Name Designation Use Characteristics
AN/URA-17E
- Teletype Transmit- To key modulator Keying loop current of 60
ting Equipment in converter for mA on high level or + 6 Vac
fsk transmission. output on low level
- Technical Manuals For operating and
for above equipment maintenance instruc-
tions.
4 Mounting bolts For table mount- Socket head cap screw
’ ing the thread 1/4-28X mounting
converter. surface thickness + 2/8
inch long.
6 Cable Connector M39012/16-0013

Mate J1, J2, J3.
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Table 1-2. Equipment Required But Not Supplied. (continued)
Quantity
per Item Required Required
Equipment | Item Name Designation Use Characteristics
- Teletype Transmit- To key modulator Keying loop current of 60
ting Equipment in converter for mA on high level or + 6 Vac
fsk transmission output on low level.
- Technical Manuals For operating and
for above equipment maintenance instruc-
tions.
4 Mounting bolts For table mount- Socket head cap screw
ing the thread 1/4-28X mounting
converter. surface thickness + 3/8
inch long.
6 Cable Connector M39012/16-0013 Mate J1, J2, J3.
2 Cable Connector MS3106A14S-7S Mate J4.

HLIVHEN 0TTd/0T0-INO-HV-29T1dd
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SECTION II
INSTALLATION
2-1. UNPACKING AND HANDLING
2-2. The converter is packaged by first placing it in a plastic bag, then it is cushioned wi

foam material and placed in a corrugated fiberboard carton. The technical manual is in an

envelope, placed between the foam and the carton. To unpack the converter, proceed as

follows:
1. Open the end of the carton and carefully slide out contents, including the foam

cushioning.

2.  Unwrap and remove the foam material.

3. Remove the converter from the plastic bag. Save packing material for future t
(refer to paragraph 2-21).

4. Inspect the equipment for shipping damage.

5. Verify completeness of the equipment against table 1-1.

2-3. PRIMARY POWER REQUIREMENTS AND SELECTION

The converter may be severely damaged if

correct input voltage is not selected.

2-4. The converter requires input power of 115 or 230 Vac + 10 percent at 48 to 420 Hz.
Before installing the converter, loosen the captive screws at the four corners of the front
panel, fully extend the chassis, and set the voltage selector switch at the rear of the chassis

(see figure 2-1) for the available voltage. Press chassis slide latches and push chassis into ca:

then secure captive screws.

~n
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Figure 2-1. Chassis, Top View

Change 1




EE162-AH-OMI-010/E110 URA17E

2-5. INSTALLATION REQUIREMENTS

2-6. INSTALLATION LAYOUT. A singie converter should be located near its associated
receiver and transmitter. if twe converters are used in a diversity arrangement, they should be
mounted together. When tuning receivers, conv=1ietrs should be positioned so that their tuning
indicators can be observed. If this is not feasible, i oscilloscope may be located near the
receiver and used as a remote tuning indicaior. 7ne :staliation layout should allow sufficient

space in front of the converter to permit extension of the chassis for servicing (figures 2-2,
2-3, and 2-4).

2-1. DIMENSIONS AND CLEARANCES. Figure 2-2 shows all mounting dimensions and
clearances required for table mounting the converter group. Figure 2-3 shows all mounting
dimensions and clearances required for table mounting a single converter. Figure 2-4 shows all

mounting dimensions and clearances required for rack mounting a single converter.

2-8. TABLE MOUNTING. To table mount the converter group or a single converter,
proceed as follows: »
1. To mount a converter group, install the mounting brackets using hardware
provided (figure 2-2).
2. Lay out and drill four 9/32 inch (0.714 em) holes (figure 2-2 or 2-3) through the
mounting surface. Allow sufficient clearance in front for chassis removal.
3. Install mounting feet on bottom of case using hardware provided.
4. Remove chassis from case (paragraph 6-4).
5. Insert a socket-head cap screw, 1/4-20 thread through each hole in bottom of the
case. Cap screws must be long enough to extend through mounting surface and allow
installation of a flatwasher, IGCkwasher, and a nut.
6. Pass the cap serews through the mounting surface and fasten with flatwashers,
lockwashers, and nuts. Tighten securely.

7. Replace chassis in case (paragraph 6-16).

2-9. RACK MOUNTING. Prepare equipment for rack mounting as follows:
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Figure 2-2. Signal Data Converter Group, Table Mounting

2-4 Change 1



g 3.47
(44.25) 8.
o O _ 1O o o o l
< v e ee o0 o o 0.250
1lee o] ﬂ ° o Oet)
-(o e, o © o0Qe o ° o IS 4
= _
FRONT VIEW f
TABLE MOUNTING FEET ) 5ot (lg-?g) - “%'328])' .
REMOVABLE . MAX. EXTENSION . .
( ) (6.59) SIDE VIEW MIN CABLE
¥ CLEARANCE
- Fﬂ - o *
4 - 4
o,
| \ 10.437 NOTE: ALL DIMENSIONS ARE IN INCHES
(26.51) WITH METRIC EQUIVALENTS IN
< A CENTIMETERS WITHIN PARENTHESES.
a P il
4 - <+
< .
11,375 ————~ 3.02
(28.89) (7.67)
BOTTOM VIEW M496]

Figure 2-3. Signal Data Converter, Table Mounting

Change 1 2-5




EE162-AH-OMI-010/E110 URA17E
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NOTE
6 | When the converter group is installed at a site where vibration may be
encountered (moving ground vehicles, aircraft, or ships, for example) the rear
area of the case assembly must be secured with rear mounting brackets that are
fabricated by the using organization. Hole pattern dimensions are shown in figure
2-4 for matching brackets to case assembly. Overall configuration of the rear

mounting brackets will depend on the particular site requirements.

1. Fasten rack-mounting brackets on case (figure 2-4) using hardware provided.
Tighten screws securely.

2. Remove chassis from case (paragraph 6-4).

3. Hold case at desired level in rack, and fasten to rack with 10-32 screws through
the ends of the mounting brackets. Tighten screws securely.

4. Replace chassis in case (paragraph 6-16).

2-10 INTERCONNECTION REQUIREMENTS

‘ 2-11. CABLE LAYOUT. All interconnecting cables attach to receptacles on the rear of the
( converter case. Converters may be connected for either single-receiver or diversity operation
and for either half-duplex or full-duplex operation. Cabling arrangements for the possible

conditions are shown in figures 2-5 through 2-8.

2-12. CABLE FABRICATION. Interconnecting cables must be fabricated during
installation, in lengths determined by equipment layout. Required cable material, connectors,
and terminal-to-terminal connections are specified in table 2-1 through 2-4. Interconnecting
cable types may vary between installations. Refer to applicable ship or station plans to

determine the correct cabling for the specific installation.

2-13. INSPECTION AND ADJUSTMENTS

2-14. Before releasing the converter to operating personnel, perform the following

mechanical and electrical checks.

. 2-15. MECHANICAL CHECKS. Verify each control operates smoothly. Inspect chassis
' (‘i drawer slides and lubricate lightly with a dry lubricant such as LPS, manufactured by LPS

-Research-Laboratories, Los-Angeles, CA, or-equivalent;— o

2-7
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for Full-Duplex Operation.
2-8



EE162-AH-OMI-010/E110 URA17E

M
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INDICATOR A B INPUT ILOOP auoio | | aubio  wi-LoOP LO-toOP |
OUTPUT INPUT  OUTPUT INPUT  OUTPUT  OUTPUT
£1
)
wi w2 w3 Im W5 w6 w7 wa
L
REMOTE * o FsK TELETYPE *
TUNING EQUIPMENT
ANS \
INDICATOR | SOURCE TRANSCEIVER oW e
SYSTEM
GROUND
TELETYPE RECEIVING,]
TRANSMITTING
EQUIPMENT
HIGH LEVEL
SYSTEM
GROUND
* 13
REMOTE PRIMARY FSK
TUNING POWER TRANSCEIVER
INDICATOR SOURCE
' [
w1 W4 Wwé w7
1
3
REMOTE
TUNING DIVERSITY o POWER TRANSMIT—j RECEIVE
INDICATOR A 8 NPT [ o0p  aupio ] | aubio  Hi-Loop Lo-LoOP |
OUTPUT INPUT  OUTPUT INPUT  OUTPUT  OUTPUT
“OPTIONAL M-4967

CV-3510A J1(J2]J3(J4]J5]J6|J7|J8(J9

CV-483D J7 1411523 12| J6|J8
CV-3510A CONNECTIONS CORRESPOND
TO THE CV-483D CONNECTIONS SHOWN

IN CHART.

Figure 2-7. Signal Data Converter Interconnection Data

for Half-Duplex Diversity Operation
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e DIVERSITY 5 POWER [ TANSMIT—] | RECEIVE '
INDICATOR A B INPUT | 60r  AuDIO AUDIO  HI-LOOP LO-LOOP
OUTPUT INPUT  OUTPUT INPUT  OUTPUT  OUTPUT
£l
lw; w2 w3 W4 W5 W6 w7 wa w9
- TELETYPE *
rktmlcr)}é FSK RECEIVING
NDICATOR TRANSMITTER EQUIPMENT
INDI PRIMARY LOW LEVEL
POWER ’
SOURCE
TELETYPE +
RECEIVING
| EQUIPMENT
SYSTEM HIGH LEVEL
GROUND ‘
FSK
RECEIVER
TELETYPE
L |TRANSMITTING
EQUIPMENT
SYSTEM
GROUND
J FSK
RECEIVER
PRIMARY
POWER T
REMOTE™ SOURCE —
,,j‘;,“é‘,[‘,gk TRANSMITTER
[
wi wé w7
© 0O £ ‘ OJONO
REMOTE
TUNING DIVERSITY np  POWER I—TRANSMIT RECEIVE—————j
INDICATOR A B INPUT 1 50p  “aupIO AUDIO  HI-LOOP LO-LOOP
ouTPaT INPUT  OUTPUT INPUT  OUTPUT  OUTPUT
M-4966

*EITHER EQUIPMENT OR
80OTH MAY BE USED
**OPTIONAL

CV-3510A J1J2]J3(J4|J5]|J6|J7(J8|J)9

m Cv-483D J7(J41J5(83 J2(J6(J8
' CV-3510A CONNECTIONS CORRESPOND

TO THE CV-483D CONNECTIONS SHOWN
IN CHART.

Figure 2-8. Signal Data Converter Interconnection Data
for Full-Duplex Diversity Operation.
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2-16. TUNING INDICATOR ADJUSTMENT CONTROLS. Set POWER switch to ON and set
AUTO/OPR/STANDBY switch to STANDBY. Set MODE selector to appropriate position and
tune in a station transmitting fsk teletype signals. The tuning indicator display should be of
suitable brightness, well focused, and centered on the screen. If not, proceed as follows:

1. Loosen captive screw at each corner of front panel.

2. Pull chassis forward until chassis slides lock.

3. Adjust INTEN, FOCUS, and ASTIG controls (see figure 2-1) to obtain the required

trace characteristics.'

4. Adjust HOR POS and VERT PDS controls as required to center the trace pattern.

5. Press chassis slide latches, push chassis back into case, and tighten raptive

screws.

2-17. OPERATIONAL CHECK. Check equipment for operation as described in paragraphs
3-22 and 3-24. Verify as many operating modes as practicable. If operation is not correct,
recheck all steps of installation. If cause cannot be found and corrected, request technical

assistance as required.

2-18. PREPARATION FOR RESHIPMENT

2-19. INTERCONNECTING CABLES. Disconnect all cables from tﬁe converter
receptacles. Remove connectors from converter ends of all cables for use at next installation.

2-20. DISMOUNTING EQUIPMENT. If table mounted, remove the converter chassis from
case, (paragraph 6-4), and then remove bolts holding case to mounting surface. If rack

mounted, remove screws holding brackets to rack and remove converter from rack.
+

2-21. PACKING FOR STORAGE OR RESHIPMENT. Packing for storage or reshipment is
essentially the reverse of steps 1 through 3 of paragraph 2-2. Before packing, verify that all
items are present per table 1-1 including the technical manual(s). Use the same packing

material in which the equipment was received unless it was damaged during previous handling.

2-]
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Table 2-1. CV-3510A/UG Interconnecting Data for Half Duplex Operation

g a3usyd

Plug / o "+~ Connections Terminations
Cable Type Symbol D$ignatioh Lead Colory PinNo. From To
Twisted, shielded | P9 MS3106 A14S-9P* White A(t6V) Receive LO-loop | Low-level
pair, 22 AWG (W6) Black B (GND) output connector | teletype
. ‘ J9 equipment
Twisted, shielded | P7 MS3106A14S-7P* | White A (600 ) Receive audio fsk receiver
pair, 22 AWG (W5) Black B (600) input connector | audio output
~|c (C/T) J7
Twisted, shielded | P6 MS3106A14S-5P* | White A (600 )or Transmit audio fsk transmitter
pair, 22 AWG B (150 ) output connector | audio input
Black C (COM) J6
T wisted, shielded | P6 MS3106A14S-5P* | White D fsk transmitter
pair, 22 AWG (W4) Black E key line
Cv-3510A | n[12[13]34]us]s6]17] 58] 29
*with cable clamp No. MS3057-6A CV-483D | J7]J4{J5|)3 J2}J6|J8
**yith cable clamp No. MS3057-4A CAUTION {i CV-3510A CONNECTIONS CORRESPOND
P TO THE CV-~483D CONNECTIONS
I SHOWN IN CHART.

F2IVYAN 0TTF/0T0-INO-HV-2913d
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Table 2-1. CV-3510A/UG Interconnecting Data for Half Duplex Oberation (continued)
Plug Connections Terminations
Cable Type Symbol Designation |Lead Color {PinNo. From To
Twisted, shielded | P8 MS3106A10SL-35**| White |A(+100p) | Receive Hl-loop | High-level
triplet, 22 AWG . Red C (- loop) output connector | teletype
Black B (COM) Js equipment keying
' loop (60 mA nom.)
22 AWG wire (W3){ PS5 MS3106A14S-2S* White A (£ loop) { Transmit loop High-level teletype
Black B (COM) input connector | equipment keying loop
J5 (60 mA nom.)
Power cable P4 MS3106A14S-7S5* White A (LOW) Power input Primary power source
with ground (W2) Black C (HIGH) connector J4 (see paragraph 2-3)
Green B (GND)
Copper strap - - - - GND terminal E1 |System ground
Coaxial cable(W1){ P1 MS39012/16-0013 | - Remote tuning Remote tuning
indicator output | indicator
connector J1
*with cable clamp No. MS3057-6A
**with cable clamp No. MS30574A
Note: PinB - P8 and Pin A - P5 connected together at v —3510A Atlntalstelzle
CV-483D J7134)15]33 J2{ %

teletype patch panel for single power supply operation

|

|

CAUTION

IN CHART.

CV-3510A CONNECTIONS CORRESPOND
TO THE CV-483D CONNECTIONS SHOWN

1

aLIvyn 0I14/010-INO-HV-291d3
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Table 2-2. CV-351 (}A/UG Intereonnectmg Data for Full Duplex Operation

O A B s U b

g 9duwyp

Plug anneqhons . Termmahons
Cable Type Symbol Designation | Lead Color’ PinNo. From To

Twisted, shielded | P9 MS3106A14S-9P* | White A(t6V) Receive LO-loop | Low-level
pair, 22 AWG (W7) Black B (GND) output connector | teletype

J9 equipment
Twisted, shielded | P8 MS3106 A10SL-3S**] White A (+ loop) Receive HI-lcop | High-level
pair, 22 AWG (W6) Red C (- loop) output connector | teletype equip-

Black B (COM) J8 ment (60mA nom)
Twisted, shielded | P7 MS3106 A14S-7P* White A (600 ) Receive audio fsk receiver
pair, 22 AWG (W5) Black B (600 ) ~ input connector | audio output
C (C/T) J7

* with cable clamp No. MS3057-6A
**with cable clamp No. MS30574A

Cv-3510A [N

J2]J3|J41J5)361J7

J8

39

Cv=-483D 37

J41J51J3 J2

Jé

J8

CV-3510A CONNECTIONS CORRESPOND
TO THE CV-483D CONNECTIONS

SHOWN IN CHART.

4LIvHN 0TTA/0T0-INO-HV-2913d
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Table 2-2. CV-3510A/UG Interconnecting Data for Full Duplex Operation (continued)
Plug Connections Terminations
Cable Type Symbol Designation | Lead Color| Pin No. From To

Twisted, shielded | P6 MS3106A14S-5P* | White A (600 ) or Transmit audio fsk transmitter
pair, 22 AWG (W4) B (150 ) output connector | audio input

Black C (COM) J6
Twisted, shielded | P6 MS310A14S-5P* White D fsk transmitter
pair, 22 AWG (W4) Black E key line
Twisted, shielded | P5 MS3106A14S-2S* | White A (1 loop) Transmit loop High-level
pair, 22 AWG (W3) Black B (COM) input connector | teletype

Jd5 equipment keying
or loop (60 mA nom)
White C (£ 6V) Transmit loop Low level
Black D (GND) input connector | teletype
J5 equipment
*with cable clamp No. MS3057-6A CV-3510A N|J210314)J5106]37]J8[JI9
**with cable clamp No. MS3057-4A i CAUTION || Ccv-483D J7|34135133 J2{J6|J8
! CV-3510A CONNECTIONS CORRESPOND
TO THE CV-483D CONNECTIONS SHOWN
IN CHART,
!

J2IVHN 0TTd/0T0-INO-HV-29Tdd
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Table 2-2. CV-3510A/UG Interconnecting Data for Full Duplex Operation (continued)

Plug Connections Terminations
Cable Type Symbol Designation Lead Color| Pin No. From To
Power cable P4 MS3106A14S-7S* | White A (LOW) power input Primary power
with ground (W2) Black C (HIGH) connector J4 source (refer to
Green B (GND) paragraph 2-3).
Copper strap _ _ _ GND terminal E1 | System ground
Coaxial cable(W1) | P1 MS39012/16-0013 | -

Remote tuning
indicator

output connector
J1

Remote tuning

indicator

CV-3510A N

J2(J31J4[J5]J6

J7

J8

J9

Cv-483D J7

J4[J15]J3

J2

Jé

IN CHART.

CV-3510A CONNECTIONS CORRESPOND
TO THE CV-483D CONNECTIONS SHOWN

dLIVEQ 0TTH/0T0-INO-HV-¢91dd
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o < Silhy
. Table 2-3. AN/URA-17E Interconnection Data for Half Duplex Diversity Operation
(Each CV-3510A/UG)
~ Plug’ Connections Terminations
Cable Type Symbol Designation Lead Color Pin No. From To
Twisted, shielded | P9 MS3106 A14S-9P* White A6 V) Receive Lo-loop { Low-level
pair, 22 AWG (WS)J Black B (GND) output connector | teletype
J9 equipment
Twisted, shielded | P7 MS3106A14S-7P* | White A (600 ) Receive audio fsk receiver
pair, 22 AWG (W7) Black B (600 ) input connector | audio output
C (C/7 J7
Twisted, shielded | P6 MS3106 A14S-5P* | White A (600 ) or Transmit audio fsk transmitter
paie, 22 AWG ‘ B (150 ) output connector | audio input
Black C COM J6

Twisted, shielded { P6 MS3106A14S5P* Whi;e D fsk transmitter

pair, 22 A WG (W6) Black E key line

*with cable clamp No. MS3057-6A CV-3510A |J1}J2}J31J4|J5|61J7]|J8|J9
** with cable clamp No. MS3057-4A S, CV-4830  |J7])4])5|)3 J2|J6))8

 CAUTION ¢ CV-351CA CONNECTIONS CORRESPOND
TO THE CV-483D0 CONNECTIONS
SHOWN IN CHART.

FLIVYEN 0TTA/0TO-INO-HV-291dd
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Table 2-3. AN/URA-17E Interconnection Data for Half Duplex Diversity Operation (continued)
' (Each CV-3510A/UG).
S v Plug Connections Terminations
% Cable Type Symbol Designation Lead Color PinNo. .{ From To
-] .
Twisted, shielded P8 MS3106A10SL-3S**| White A (loop) |Receive Hi-loop High-level
triplet, 22 AWG ' Red - C(-loop) |output connector | teletype equip-
" Black B (COM) |J8 ment keying
loop (60 mA nom)
22 AWG wire (W5) PS5 MS3106 A14S-2S5* White A (tloop) |Transmitloop High-level teletype
Black B (COM) |input connector J5 | equipment keying
loop (60 mA nom.)

Note: PinB - P8 and Pin A - P5 connected
together at teletype patch panel for single
power supply operation

*with cable clamp No. MS3057-6A
** with cable clamp No. MS30574A

CV-3510A Njn|B|Mj51I6|T7|81R

cv-4aso' lulis)is niwle
CV-3510A CONNECTIONS CORRESPOND
’ TO THE CV-483D0 CONNECTIONS SHOWN
IN CHART,
|

LIVaN 01T/ 0T0-INO-HV-291dd
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Table 2-3 AN/URA-17E Interconnection Data for Half Duplex Diversity Operation (continued)

(Each CV-3510A/UQG).
Plug Connections Terminations
Cable Type Symbol Designation | Lead Colorj Pin No. From To
Power cable with | P4 MS3106A145-7S* | White A (LOW) Power input Line power source
ground (W4) Black C (HIGH) connector J4 (refer to Para-
Green B (GND) graph 2-3)
Copper strap - - - - GND terminal E1 | System ground
Coaxial cable(W3)| P3 M39012/16-0013 | - - Diversity B Diversity A

*with cable clamp

No. MS3057-6A

connector J3

connector J2 of
other CV-3310A
/UG

CV-3510A

N{J21I31J4jI5]61J7(J8 (X

Cv-483D

71115103 J2 |6} 8

IN CHART,

CV-3510A CONNECTIONS CORRESPOND
TO THE CV-483D CONNECTIONS SHOWN

ILIvyn 01T4/0T0-INO-HV-29134



Table 2-3. AN/URA-17E Interconnection Data for Half Duplex Diversity Operation (continued)

(Each CV-3510A/UG).

Cable Type

Coaxial cable(W?2)

Coaxial cable(W1)

Remote tuning
indicator output

connector J1

Plug Connections Terminations
Symbol Designation Lead Color| Pin No. From To
P2 M39012/16-0013- | - Diversity A Diversity B con-
connector J2 nector J3 of other
CV-3510A/UG
P1 M39012/16-0013 - -

Remote tuning

indicator

CV-3510A n

J2

1
J3[J4{J5]|J6|J7]|J8

J9

Cv-483D 37

J4

J5|J3 J2| J6

IN CHART,

CV-3510A CONNECTIONS CORRESPOND
TO THE CV-483D CONNECTIONS SHOWN

|

dLIVEN 01Td/0T0-INO-HV-291d4
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TABLE 2-4. AN/URA-17E Interconnection Data for Full Duplex Diversity Operation
(Each CV-3510A/UG)
Plug Connections Terminations
Cable Type Symbol - Designation Lead Color] Pin No. From To
Twisted, shielded | P9 MS3106A14S-9P* | White A6 V) Receive Lo-loop | Low-level
pair, 22 AWG (W9) Black B (GND) output connector | teletype
J9 equipment
Twisted, shielded | P8 MS3206 A10SL-3S**! White A (+ loop) Receive Hi-loop | High-level
pair, 22 AWG (W8) Red C (- loop) output connector | teletype equipment
Black B COM Js (60 mA nom)
Twisted, shielded | P7 MS3106A14S-7P* | White A (600 ) Receive audio fsk receiver
pair, 22 AWG (W7) Black B (600 ) input connector | audio output
| C (C/T) By
* with cable clamp No. MS3057-6A
**with cable clamp No. MS30574A
CV-3510A | )N|J2]J3{J41)5]{I61J71J8])9
—~——— CVv-483D J71341J51J3 J21J61J8
} CAUTION ¢} CV-3510A CONNECTIONS CORRESPOND
o TO THE CV-483D CONNECTIONS
SHOWN IN CHART,

FLIV¥Q 01T3/0T0-INO-HV-29133
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TABLE 2-4. AN/URA~17E Interconnection Data for Full Duplex Diversity Operation (continued)

\(Each CV-3510A/UG).

Plug Connections Terminations
Cable Type Symbol Designation | Lead Color | Pin No. From To
Twisted, shielded | P6 MS3106A14S-5P* | White A (600 )or | Transmit audio fsk transmit-
pair, 22 AWG . ‘ B (150 ) output connector | ter audio input
Black C (COM) J6
Twisted, shielded | P6 MS3106A14S-5P* | White D fsk transmit-
pair, 22 AWG (W6) Black E ter keyline
Twisted, shielded | P5 MS3106A14S-2S* | White A (z loop) Transmit loop in | High-level equip-
pair, 22 AWG (W5) Black B (COM) put connector J5 | ment keying
or loop (60 mA nom)
White C (x 6V) Transmit loop Low-level
Black D (GND) input connector | teletype
J5 equipment

$with cable clamp No. MS3057-6A
$swith cable clamp No. MS3057-4A

CV-3510A J1}1J2

J3lM41I516107118

Cv-~483D J7|M

J51J3 J2| 3

CV-3510A CONNECTIONS CORRESPOND
TO THE CV-483D CONNECTIONS SHOWN

IN CHART,

4,1VYN 0TTI/0T0-INO-HV-29T13d
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TABLE 2-4. AN/URA-17E Interconnection Data for Full Duplex Diversity Operation (continued)
(Each CV-3510A/UG).
Plug Connections Terminations
Cable Type Symbol Designation Lead Color| Pin No. From To
Power cable with | P4 MS3106A14S-7S* White A (LOW) Power input Primary power
ground (W4) Black C (HIGH) connector J4 source (refer
Green B (GND) to paragraph 2-3)
Copper strap - - - - GND terminal E1 | System ground
Coaxial cable(W3) | P3 M39012/16-0013 - - Diversity B Diversity A

*with cable clamp No. MS3057-6A
**with cable clamp No. MS3057-4A

Connector J3

Connector J2 of
other CV-3510A
/UG

CV-3510A N

J21J31J41J5106|J7]J8 )9

CV-483D J7

J4 135113 J2{J61J8

IN CHART.

CV-3510A CONNECTIONS CORRESPOND
TO THE CV-483D CONNECTIONS SHOWN

dLTVHN 0TTd/010-INO-HV-2¢91dd
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Table 2-4. AN/URA-17E Interconnection Data for Full Duplex Diversity Operation (continued)

(Each CV-3510A/UG)

Plug Connections Terminations
Cabie Type Symbol Designation | Lead Color | Pin No. From To
Coaxial Cable(W2)| P2 M39012/16-0013 - Diversity A Diversity B
- Connector J2 Connector J3 of
other CV-3510A
/UG
Coaxial cable(W1) | P1 M39012/16-0013 -

Remote tuning
indicator output

connector J1

Remote tuning

indicator

CV-3510A J1[J2

J3|J4|J5(J61J7]J8

J9

CVv-483D J7 |4

J51J3 J21]J6

J8

dL1VH0Q 011d/0T0-TINO-HV-¢9144d

i CAUTION !
: 3 CV-3510A CONNECTIONS CORRESPOND

TO THE CV-483D CONNECTIONS SHOWN
IN CHART,
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SECTION Il

OPERATOR'S SECTION

3-1. FUNCTIONAL OPERATION

3-2. This section provides operating procedures along with descriptions of controls. Inclu-
ded are pertinent adjustments and routine maintenance checks. Before attempting to operate
this equipment the operator should be familiar with the functional description given in section

I, paragraphs 1-2 through 1-17.

3-3 OPERATOR FAMILIARIZATION

3-4. Since the converter is part of a system for the transmission and reception of radio
teletype communications, the operator must be familiar with all the components before at-

tempting to operate the system. For detailed operating procedure, refer to paragraph 3-8.

3-5. DESCRIPTION OF CONTROLS

3-6. All controls normally used in operating the converter are located on the front panel
(figure 3-1). Table 3-1 lists these controls by name and function. Other controls are to be

adjusted only by qualified maintenance personnel.

3-7. SEQUENCE OF OPERATION

3-8. PREPARATION FOR USE. Make sure equipment is connected for proper operation:
Full duplex diversity, full duplex single, half duplex diversity, or half duplex single receiver.
Allow the associated system components to warm up (refer to applicable technical manuals).

Turn the converter POWER switch to ON and allow a 5-minute warmup period.

3-9. DURING USE. Set converter controls and associated equipment as directed in para-

graph 3-17.

3-10. AFTER USE. Set POWER switch to OFF.
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Figure 3-1. Signal Data Converter CV-3510A/UG, Front Panel

FLIVHEA 0TTH/0T0-INO-HV-39Tdd
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3-11. EMERGENCY PROCEDURE

3-12. In the event any abnormal indications are observed, such as repeated blowing of fuses,
presence of smoke or noxious fumes, or other indications of overheating, immediately set
power switch to OFF and disconnect all externally connected cables. Notify qualified main-

tenance personnel.

Table 3-1. Signal Data Converter CV-3510A/UG, Operating Controls

Control Setting Function

LEVEL(W3R1) Variable, 0 to 10 Adjusts audio input levels between
604 W and 60 mW for optimum opera-
tions.

MODE VLF Selects 1,000 Hz mark and 1,050 Hz

(w3s1) space receive/transmit frequencies;

selects proper receive filter charac-

teristics.

LF Selects 915 Hz mark and 1,085 Hz
space receive/transmit frequencies;
selects proper receive filter charac-

teristics.

HF Selects 1,575 Hz mark and 2,425 Hz

space receive/transmit frequencies;

selects proper receive filter charac-

teristies.

HF (MP) Selects 1,575 Hz mark and 2,425 Hz
space receive/transmit frequencies;
selects proper receive filter charac-
teristics for severe multipath propa-

gation conditions.

3-3



EE162-AH-OMI-010/E110 URA17E

Table 3-1 Signal Data Converter CV-3510A/UG, Operating Controls (continued)

Control Setting Function

MMM Selects 1615 Hz mark and 1785 Hz
space receive/transmit frequencies;

. selects proper receive filter

characteristies.
DATA RATE
(SECURE-BAUD) 45.5 ’ Selects internal clock frequency for
(W3S2) processing integer length stop bit data
at data rate of 45.5 baud.

50 Selects internal clock frequency for
processing integer length stop bit data
at data rate of 50 baud.

75 Selects internal clock frequency for 7(
processing integer length stop bit data
at data rate of 75 baud.

AUTO/OPR/ AUTO Converter goes into "mark hold"
STANDBY condition to inhibit any teletype -
(W3S3) equipment operation within 1.5 se-

conds after input is removed or after
continuous mark or space input tone
begins. Performs selected receive
functions after receiving no more than

two character inputs.

OPR Converter performs selected receive
functions; there is no automatic mark
hold.

3-4
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Table 3-1. Signal Data Converter CV-3510A/UG, Operating Controls (continued)

Control Setting Function

STANDBY Converter receive outputs are con-

tinuously in the mark hold condition.
NORMAL/REVERSE NORMAL Selects normal (low-tone-mark) polar-
(W3s4) ity of keying pulses.
REVERSE Selects reverse (high-tone-mark)
polarity of keying pulses.
CLEAR/SECURE CLEAR Disables data regeneration circuits for
(W38S5) reception of noninteger and integer
length stop bit data.

SECURE Enables data regeneration circuits for
reception of integer length stop bit
data, at the selected data rate.

SINGLE/DIVERSITY SINGLE Connects converter to operate with a
(W3s6) single receiver in a nondiversity
arrangement.

DIVERSITY Enables converter to operate with
another converter in a diversity
arrangement

TRANSMIT/ TRANSMIT Transmit output signal is modulated
OFF/ from the transmit loop input in use.
RETRANSMIT

(W3S7)

3-5
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Table 3-1. Signal Data Converter CV-3510A/UG, Operating Controls (continued)

Control Setting Function
OFF Transmit output signal is inhibited.
RETRANSMIT Transmit output signal is modulated

by received signal that is present at

the receive loop outputs.

KEY ON/ KEY ON Turns on transmitter from converter
KEY OFF location.
(W1S8)
KEY OFF Turns off transmitter from converter
location. }
POWER ON Applies primary power to the conver-
(W1S9) ter.
OFF Disconnects primary power from
converter.

3-13. INDICATOR PRESENTATION

3-14. Typical tuning indicator displays for various reception conditions are shown in

figure 3-2. When no carrier is tuned in, a dim dot is normally in the center of the display,
though a noisy input may cause an indistinet bright area around the center. Figure 3-2, view a,
shows correct tuning with the crossed traces of equal length. Correct tuning is indicated by
maximum lengths of both crossed traces. Extreme fading of both mark and space frequencies
is shown in figure 3-2, view b (flat fade). Fading of the mark (low) frequency only is shown in
figure 3-2, view c (selective fade). Fading of the space (high) frequency is indicated by figure

3-2, view d. Presence of high noise levels with the signal is indicated by figure 3-2, view e, and

the effects of severe multipath propagation are indicated by figure 3-2, view f.
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SET LEVEL CONTROL FOR
DISPLAY DEFLECTION
TO OUTER MARKERS

AS SHOWN

A.CORRECT TUNING B. EXTREME FADING
CROSSED TRACES OF EQUAL LENGTH. FADING OF BOTH MARK (VERTICAL)
TUNE FOR MAXIMUM LENGTH OF TRACE AND SPACE (HORIZ ONTAL) FREQUENCIES,

(FLAT FADE)
C.LOW TONE FADE D. HIGH TONE FADE
MARK FREQUENCY (VERTICAL) FADING. SPACE FREQUENCY (HORIZONTAL)
(SELECTIVE FADE) | FADING. (SELECTIVE FADE)
E. NOISY SIGNAL F. MULTIPATH
PRESENCE OF HIGH NOISE LEVEL RESULTS OF SEVERE MULTIPATH
ACCOMPANYING DESIRED SIGNAL PROPAGATION,
M-4968

Figure 3-2. Tuning Indicator Display
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3-15. TUNING ADJUSTMENTS

3-16. If receivers used are subject to frequency drift, off-frequency operation can be detec-
ted by observing the tuning indicator display. The crossed lines will decrease in length until
there is only a dot. To avoid further detuning with resultant degradation of communication,

readjust receiver tuning in small inerements.

3-17. CONVERTER OPERATION

3-18. Instructions for turning on and placing in operation one converter or two converters in
diversity are provided below. Both full and half duplex operation are described. For the diver-
sity connection, turn on the converter to which the teletype equipment is connected first.

1. Set POWER switch to ON.

2. Set AUTO/OPR/STANDBY switch to STANDBY. Set NORMAL/REVERSE switch

to NORMAL.

3. If the received communication has an integer length stop bit (such as ASCII code

or ciphered Baudot code) set CLEAR/SECURE switch to SECURE. Otherwise, set it

to CLEAR.

4. Set LEVEL control to approximately 5.

5. Set MODE selector to correspond to carrier frequency band being used.

6. Set SINGLE/DIVERSITY switch to SINGLE.

7. Set TRANSMIT/OFF/RETRANSMIT switch to OFF. Set KEY ON/KEY OFF

switeh to KEY OFF.

8. Tune associated receiver to the desired carrier frequency and adjust bandwidth

and audio output center frequency as follows:

Receiver VLF LF HF MMM
Bandwidth (approx. Hz) 800 800 3,000 800
Center Freguency (Hz) 1,025 1,000 2,000 1,700

Retune receiver for best indication on converter tuning indicator. Adjust receiver audio output

to approximately 1 mW.
9. Adjust LEVEL control until the ends of the tuning indicator cross patterns are

approximately at the heavy outside markers of the indicator.
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10. Set AUTO/OPR/STANDBY switeh as follows:
a. If system operation involves reception of a single continuous tone, or no
tone, for periods exceeding a few seconds (such as half-duplex), set to AUTO.
b. If reception is not as described in a. above, set to OPR.

11. If teletype equipment is not recording properly, set NORMAL/REVERSE switch

to REVERSE.

NOTE

For diversity arrangement only, perform following
steps 12 through 14. For all other arrangements,
proceed to step 15.

12. Set SINGLE/DIVERSITY switch to DIVERSITY. Set LEVEL control to 0.

13. Repeat steps 1 through 11 for the second converter of the group, except in step 6,
set SINGLE/DIVERSITY switch to DIVERSITY.

14. Repeat step 9 for the first converter.

15. If the HF MODE is selected and severe multipath propagation exists (see figure 3-
2, view f), set MODE switeh to HF (MP).

16. For half duplex operation, set AUTO/OPR/STANDBY switch to AUTO. Set
TRANSMIT/OFF/RETRANSMIT switch to TRANSMIT. Tune the transmitter to the
desired frequency.

17. To transmit, set KEY ON/KEY OFF switch to KEY ON and send communication
with teletype transmitting equipment. At end of transmission, set KEY ON/KEY OFF
switeh to KEY OFF.

18. For full duplex operation, set TRANSMIT/OFF/RETRANSMIT switch to
TRANSMIT. Tune the transmitter to the desired frequency. Set KEY ON/KEY OFF
switch to KEY ON. The system is now ready for transmission and reception of com-
munications.

19. To retransmit the incoming data, set TRANSMIT/OFF/RETRANSMIT switeh to
RETRANSMIT. This will retransmit the data that is present at the receive output
loops, modified by data regeneration if so select by CLEAR/SECURE switch, polarity
as selected by NORMAL/REVERSE switeh, and loop control selected by
AUTO/OPR/STANDBY switch.
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3-19 OPERATOR'S MAINTENANCE

3-20. The operator's maintenance responsibility is limited to (1) a daily monitoring of
transmit, receive, and diversity operation, as installed, (2) monitoring equipment controls and
the tuning indicators during operation, and (3) replacing indicator lamps and fuses, if required.
If troubles develop in the system that cannot be remedied by the specific instructions in the

following paragraphs, refer to Section V, Troubleshooting.

3-21. ROUTINE CHECK CHART

3-22. Table 3-2 outlines checks that should be made in the course of normal operation. If
indications are other than normal, the operator should refer to the operator's troubleshooting
chart, table 3-3. Troubles listed in table 3-3 should be considered and checked in the order

given.

3-23. DAILY CHECK OF RECEIVE OPERATION

3-24. When the converter is used in a group for diversity