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Reproduction for non-military use of the information or illustrations contained in this publication is not 
permitted. The policy for military use reproduction is established for the Army in AR 380-5, for the Navy and 

Marine Corps in OPNAVINST 5510.18, and for the Air Force in Air Force Regulation 205-1. 

�1ST OF EFFECTIVE PAGES r INSERT LATEST CHANGED PAGES; DISPOSE OF SUPERSEDED 
PAGES IN ACCORDANCE WITH APPLICABLE REGULATIONS. 

NOTE: ON A CHANGED PAGE, THE PORTION OF THE TEXT AFFECTED BY THE LATEST CHANGE IS 
INDICATED BY A VERTICAL LINE, OR OTHER CHANGE SYMBOL, IN THE OUTER MARGIN OF THE PAGE. !cHANGES TO IllUSTRATIONS ARE INDICATED BY MINIATURE POINTING HANDS. CHANGES TO 
SCHEMATICS AND DRAWINGS ARE INDICATED BY SHADED AREAS. 

Dates of issue for original and changed pages are: 

Original 0 
Change 1 
Change 2 
Change 3 

15 September 1981 
05 May 1983 
15 May 1984 
19 May 1987 

Total number of pages in this manual is 256 consisting of the following: 

Page *Change Page 
No . No. No. 

Title/A 3 3-2 

B/(C blank) 3 3-3 - 3-14 
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2-15 0 7-1 - 7-6 
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2-17-2-18 2 7-13- 7-20 

2-19 1 7-21 

2-20 0 7-22 - 7-33 

2-21 2 7-34 

2-22 - 2-24 0 7-35-7-36 

3-1 0 7-37 - 7-40 
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7-48 0 F0-13 0 
Glossaryl-1-1-2 1 F0-14blank 0 
Glossary 11-1 - 11-2 0 F0-15 0 
Appendix A-1 - A-1 A 0 F0-16 blank 0 
F0-1 0 F0-17 0 
F0-2 blank 0 F0-18 blank 0 
F0-3 0 F0-19 0 

F0-4 blank 0 F0-20 blank 0 

F0-5 0 F0-21 2 

F0-6 blank 0 F0-22 blank 2 

F0-7 2 F0-23 0 

F0-8 blank 2 F0-24 blank 0 
F0-9 0 F0-25 2 

F0-10blank 0 F0-26 blank 
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*Zero in this column indicates an original page 

Errors found in this publication (other than obvious typographical errors) which have not been corrected by 
means of Temporary Changes or Permanent Changes should be reported on a User Activity Technical 

Manual Comment Sheet. Such reports should include the complete title of the publication and the 

publication number, identify the page and location of the error, and be forwarded to the SPA WAR Technical 
Data Center, Naval Electronic Systems Engineering Center Portsmouth, P.O. Box 55, Portsmouth, VA 23705-

0055 . 

All requests for this publication should be directed to the Navy Publications and Forms Center, 5801 Tabor 

Ave., Philadelphia, PA 19120. 
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Permanent Change 3 

SPAWARQ913-LP-000-55 
EE162-AH-OMI-DlC/EllO URAl 

INSTRUCTION SHEET 

Permanent Change 3 to Technical Manual for AN/URA-l7E Group Signal Data 
Converter, Modei CV-3510A/UG, EE162-AH-OMI-010/El10 URA17E, is effec�ive upo 

r eceipt. 

General Instructions: 

This permanent change does not supersede any other changes or corrections 
Insert this Instruction Sheet in the manual immediately after the f ront 
cover �eceding the title page, pr ior changes, or interim corrections 
in effect. 

Specific Instructions: 

l. Remove the following pages and insert the corrected permanent Change 
pages: 

REMOVE 

Title/a 
A/B 
6-11/6-12 
6-13/(6-14 blank) 
*UATMCS/TMDR 

2. Add the following pages: 

INSERT .a 

T1 tle/ A 
B/(C Blank) 
6-11/6-12 
6-13/(6-14 blank) 
*UATM CS (insert three copies 
after the last page in the 
manual) 

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

*User Activity Technical Manual ·comment Sheet 

Distribution Statement C: 

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 FOR THIS DOCUMENT 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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EE162-AH-OMI-010-/EE10 URA r 

IDENTIFYING TECHNICAL PUBLICATION SHEET 

1. PURPOSE: This technical publication is issued 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, 

California 91731 

PURCHASE ORDER OR CONTRACT NO. N00039-80-C-0061 

EQUIPMENT: AN/URA-17E, p/n 8000000171-1, AN/U RA-17E Group, Sign�! Data Converter 

REQUISITIONS NO. N0003978PR00477 (SIN AOO 1 through A272), N0003978PR00477 (SIN A273 through 
A312) (POOO 17, S/N A313 through A362) 

FEDERAL STOCK NUMBER: 5820-01-116-7274 

TITLE: (Installation, Operation, and Maintenance) 

ADDITIONAL IDENTIFICATION: None 
• 

DATE: 15 September 1981 Basic, with Change 2 dated 15 May 1984 

2. FILE LOCATION: The above described commercial manual is filed in Philadelphia. (Each library will fill 
this in if this identifying technical publication sheet is filed separately from the commercial manual.) 

PUBLISHED BY DIRECTION OF THE COMMANDER, NAVAL ELECTRONIC SYSTEMS COMMAND 

(For unclassified manuals) 

NOTICE: Reproduction for nonmilitary use of the information or illustrations contained in this publication i· 
not permitted. The policy for military use reproduction is established for the Army in AR 380-4, for the Navy 
and Marine Corps in OPNAVINST 5510.1 B, and for the Air Force in AFR 205-1. 
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INSTRUCTION SH EET 

SPAWAR 09l3-LP-000-55C2 

EE162-AH-QMI-Q10/E1 10 URA17E 

Change 2, dated 15 May 1984, to technical manual for AN/URA-17E Group, Signal Data 
Con v erter, model CV-3510A/UG, publication number EEl 62-AH-QMI-QJO/EllO URA17E. 

General Instructions: 

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

ECP No. Reason for Change Effectivity 

11-ooa To ensure the URA-17 /CV-3510 audio input 
connections conform with these of the 
CV-483D. 

S/N A001 and 
subsequent. 

Specific Instructions: 

1. Remove the followi ng pages and insert corrected Change 2 pages: 

REMOVE 

Cover Change 1 
Title page Change 1 (C1) 

Identifying Technical 
P\Jblication Sheet a C1 

List of Effective 
Pag-pc; A C1 

List of Effective 
Pages B C1 

ii 
iii C1 

2-12 
2-13 
2-14 
2-17 
2-18 
2-21 

4-6 
4-7 
4-8 

4-9/ (4-10 blank) 

5-81 /(5-82 blank) 
5-83/(5-84 blank) 

,ll�iiliiilllll 
EE162FHJ1I01B 

Dated: 15 May 1984 

INSERT 

New Cover 
Title page Change 2 (C2) 

Identifying Technical 
Publication Sheet a C2 

List of Effective 
Pa;es A C2 

List of E ff ecti ve 
Pages B C2 

ii C2 
iii C2 

2-12 C2 
2-13 C2 
2-14 C2 
2-17 C2 
2-18 C2 
2-21 C2 

4-6 C2 
4-7 C2 
4-8 C2 
4-9 C2 

5-81 /(5-82 blank) C2 
5-83/(5-84 blank) C2 

DATE OF I SSL£ 

11111111111110 lllllllllllllllllllllll 
t1AY 84 
T�CF ISSlE 
IIHIHIUIIIIllllllllllllt·ll··· 

�-

CI-R-IGE-2 Distribution Stat�ment C: 
DISTRIBUTION AUTHORIZED TO U.S. GOVERNMENT AGENCIES II NO l>IEIR CONtRACTORS. 

REASON FOR DISIRI BUTION STATEMENT IS "CRITICAl HCIINOI OGY" EFfECTIVE DATE IS 1l 

B6. OTIIER REQUESTS FOR TillS DOCUMENT StlllllBE REfERRED TO SPACE AND NAVAL WAI 

SYSTEMS COMMAND, WASHINGTQN, DC 20363·5100. 

DESTRUCTION NOTICE: DESTROY BY ANY METIIOD TIIAT Will PREVENT OISCLOSIIRE 

Of CONTENTS OR RECONSTRUCTION Of IIIE DOCUMENT. 
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Specific Instructions - Continued: 

REMOVE 

F 0--'1 /(F 0-8 blank) 
F0-15/(F0-16 blank) 
FG-21/(FG-22 blank) 
F0-23/(F0-24 blank) 
FG-25/(FG-26 blank) 

2. Add the following page: 

INSERT PAGE 

4-10 C2 

Dated: 15 May 1984 

EE162-AH-oMI�10/El10 UR A17E 

INSERT 

F0--'1 /(F0-8 blank) C2 
F0-15/(F0-16 blank) C2 
FG-21 /(FQ-22 blank) C2 
F0-23/(F0-24 blank) C2 
FQ-25/(FQ-26 blank) C2 

BETWEE N PAGES 

4-9 C2 and 5-1 

Sheet 2 of 2 
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Specification Instructions (Continued) 

INSERT PAGE 

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

3. Delete the following page: 

DELETE 

1-13/(1-14 blank) 

Dated: 5 May 1983 

BB182-AH-QMI-G10/E110 URA17 

BETWEEN PAGES 

6-2 C1 and 6-3 
6-12 C1 and 7-1 

Sheet 3 ot 
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TABLE OF CONTE NTS 

INTRODUC1'ION • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

1-1 
1-3. 
1�. 
1-B. 
1-9. 
1-10. 
1-12. 
1-13. 
1-16. 
1-18. 
1-23. 
1-24. 
1-25. 
1-26. 
1-27. 
1-28. 
1-29. 
1-30. 
1-31. 
1-32. 
1-33. 
1-34. 
1-35. 
1-36. 
1-37. 
1-38. 

General • • • • • • • . • •  "" • • • • • .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Functional Description • • • • •  . ... "' .... . . . . .......... . .. . 
. . ...... . . .. ... . .. . .. . . . . . .... . ..... . . ... Duplex Operation 

Half Duplex Operation ..................................... . 
Full Duplex Operatioo . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Diversity Operation . • • • . • • • • • • • • . • . • • .  " . • . . . . • • • • • • • • • • • . 

Space Diversity , • • • • • • • • • • • • • • • • • • • • . • • . • . • • • • • . • • . • . • • • •  

Frequency Diversity • • • • • • • • • • • . • . • • • • • • • • . • • • • • • • • • • • • • • • • • •  

Single Receiver Operation. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Physical Description • . • • • • • • • • • • • • • • • • • • • . • . . • • • • • • • • • • • • • •  

Qttick Reference Data • • • • • • • • • • • • • • • • • • . • • • • . • • • • • • • • . . • • . • •  

Receive Audio Input • • • • • • • • • • • • • • • • • . • . • • . • . • • • • • • • • • • • • • • • •  

Operating Frequencies • • • • • • • • • • •  . . . . ... . . . . .. . ..... 
Data Rates • • • • •  .,. • • • • • • • • • •  � ... . . . ... . . . .. . . ... . . . .. . ..... . . . 

Receive Output (High Level) • . • • • • • • • • • • • • . • • • . • • • • • • • • • • • • • • •  

Receive Output (Low Level) • . • . • • • • • • • . • . . . • • • . • • • • • • • •  

Transmit Input (High Level) • • • • . • . • . • • • • • . . • • • . • • • • • • • • • • • • . • • 

Transmit Input (Low Level) • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • . .  

Transmit Audio Outi'lJ.t ....................................... . 
Transmit Key Output . • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • •  

Power Requirements .......................................... . 

Equipment Lists • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Equipment Supplied .......................................... . 

Equipment Required But Not Supplied • • • • • . • • • • • • • • • • • • • • • • • • • •  

Equipment Similarities • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Warranty Information • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

INSTALLATION • • • • • • • • • • • • • •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-1. 
2-3. 
2-5. 
2�-
2-'l. 
2-8. 
2-9. 
2-10. 
2-11. 
2-12. 
2-13. 
2-15. 
2-16. 

Unpacking and Handling • • • • • • • • • • •  ·-· • • • • • • • • • • • • • • • • • • • • • • • • •  

Primary Power Requirements and Selection • • • • • • • • • • • • • • • • • • • • •  

Installation Requirements • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

lllStallati on Layout • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Dimensions and Clearances •· • • • • • • • • • • • • • • • •  · • • • • • .• • • • • • • • • • •  

Table Moontillg • • • • • • • • • • • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • • • • • 

Rack Mounting • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Interconnection Requirements • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Cable Layout • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • 

Cable Fabrication • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  ; 
Inspection and Adjustments • • • • • • . • • • • • • • • • • • • • • •  . . . . . . . . . 
Mechanical Checks • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  . . . . . . . . . . . ' . . 
Tuning Indicator Adjustment Controls • • • • • • • • • • • • • • • • • • • • • •  

Page 

1-1 

1-1 
1-1 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1� 
1-6 
1-7 
1-7 
1-7 
1-7 

1-7 
1-7 
1-7 
1-9 
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1-9 
1-9 
1-9 
1-9 
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2-17. 

2-18. 
2-19. 

2-20. 
2-21. 

()�rptiot1t.!1 Check ... .. . .... . t) . . . . . . . .. . . .. .. ... . . • • •  • • • • • • • • • •  

P!·e;'f!.!'ati0rl for Reshipment • • • . • • • • • • • • • . • • . • • • • • • • • • • • • • • • • •  

iPter�:onn�cting· Cabies . . . . . • . • . . . • . • . • • . • • • • •  

[�i��nC'·Unrjn� "Fqui�'lmt:nt • • .  ,. • � • • • .• • • • • • • • • . • • .  

!)ae:(i��� f"�Jr" Storage nr .i�. cs hipn1ent • •  � • • • • • • • • • • • • • • • • •  � • • • • •  

OPERA'ff)I�'S �·-i:(�'f!.ON > ......... n � • •  ,. ... . . .. . . . . . .. . . . . . . . . . . . .. . . .. . . . . . 

3-1. 
3-3. 

3-5. 
3-7. 
3-8. 
3-!L 
3-10. 
3-U. 
3-13. 
3-15. 
3-17. 

3-19. 
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3-23. 
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3-27. 
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f: ur: · "'t �- � •.._H\ ( ! () f>e r � t i On ,. ... ., • � • � • • • • • • • • • ,. • • � • • • • • • • • • • • • • 

()pf�rFtur- F::t.rniEt=trizatiCln. � � .. .  e . . . . . . .. . .. . . . . . . . 
T)r::> ... :.t�r:rt; )D <1f (�.· ontrols . .... . . .. . ... . . ...... . . . .. • • 

Sequenet: 0f ()pc·ration ...................................... . 
Prt""p.at .. nti:;n For Usc ...... ... . .. . _ • • • • • •  ., • • • • • • • • •  

·i)u��it·;_g- tTs�: . . ::: ..... . .. . . . . . .. . .. . 

After Usc • . ......... . . . .... . 

. . . . . . . . . .. . . . r. n: r:::rr��nt' ,' P roeedure . . . . • .  

Jndl t'a�n:· ;"> res�:ntatj.(-,n • • • • . •  . . . . . . .. . . . . . ... . . . . . . 
T�n1�ng �"-cJ.·i:3stn� ��nt.s . � .- .... 
C')ll'J:"' ,to· Operation . . . • . . . • • • .  

.. ... . .. . . . . . . . . . . 
. . .... . . . . .... 

0�}�.:.:r-.4t,J: ... !S !\:Iaint•�nance 
!��D;.l� � n�.: C ,··H.:ck \---::ha!�t ..... . .... . . . .. . . . . .. . .. . 

. . . .. . ... .. . .. . . . . . . 
. . . . .. . .. . .. . . .. ... . ... . . . .. 

Dnll\ i�h;;-;ek of He\;eive Operation. 
Daily Che�k of Transmit Operation 
Ind!C's�or LHmp Replacement . . .. . .... . ... . . . . . . ...... . .. . 
Fus;:: R.:::p1ncement • • • • • • • • • •  . . . . ....... . . .. . .. . . . . ... . . . 

PR!NCIPLF..S OF OPEHATION ... . . .. ... . . .. . . . . . . . .. . .. . .. . .. . .. . . .. 
i-

4-1. 
4-3. 
4-4. 
-�.-7 � 

',-·H. 
4-14. 
4-15. 
4-16-· 

4-17. 
4··18. 
�-20. 
4-24. 
4-25. 
4-26. 
4-27. 

Ger!era.l .. � • . . •  -::· • • •  ,. ... . .. . .. . . . . ... _ • • • _ • • • • •  • • • • • • • • • • • • • • • • • • 

runetion��] .::\nalysi.s • ., .. . .. ... ... .. . . ... ·· ·- · • • • • • • • • • •  •. • • • • • • • • • • 

BlO<"�k T)i.agrail'lS • • •  , o . . . .. . . . . . . ... . . . ...... . .... . . ..... . 
!)c�nodult�t<J? Assembly . . .... .. .. . .. . . . � • • • • • . • • • • • • • • • • • •. • • • • •  

��Ittrk J:_t:·,d �'-"t.l�e Bandpass Filter� .............................. ., 
t) h�--�·Jl::J �-� -.,.� i-·lut: Ctrct!i t .. .,. ... ... . . . . .. . .. . .... . . . ..... . . . .... ,. 
Differ·entia.! 4�mplifier • • • • • • • •. • • • •.• • • • • • •. • • • • • • • • • • • • • • • • • • • •  

Ba.scbafld I.Jow-Pass Filter • • • • • • •  _ • •.. • • • • • • • • • • • • •  _ • • • • • • • • • • • • • •  

D!ver�ity Combiner . ... .. . ... . .. . _ ._ • • • • •. • • • • 
_ 
. . . . ... . ...... . . . . . 

In-BA.nd Djversity Corrector • . • • • • •
.
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1-1. GENERAL 

SECTION I 

!NTR0�0CTION 

EE162-AH-QMI-010/E110 URA17 

1-2. This manual p1·ovicks instilllal.i·Jn, operation, nnd maintenance instructions for Signal 

Data Converter Group AN/URA-17E (figure 1-0), hereinafter called the converter group. The 

converter group is comprised of two Signal Data Converter(s) CV-3510A/UG, hereina fter 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 

con figurations. 

1-3. FUNCTIONAL DESCRIPTION 

1-4. The converter can be used in both the transmit and receive functions o f  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 syst em. 

1-5. In fsk communication, messages are transmitted as audio modulated shifts in the 

carrier frequency. These shifts represent the mark wd 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 in formation. 

Communications transmitted at data rates up to 75 baud may be received and recorded on t his 

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. In space 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 

1-5 
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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 

1-19. 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. 

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. 
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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 1 �inch rack, and two 

mounting brackets and eight mounting feet with required attaching hardware f or mounting thE 

converter group on a table. 

1-23. QUICK REFERENCE DATA 

1-24. RECEIVE AUDIO INPuT. The receive audio 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 g;-ound. 

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

Mode 

VLF 

LF 

HF and HF (MP) 

MMM 

Mark (Hz) 

1,000 

915 

1,575 

1,615 

Space (Hz) 

1,050 

1,085 

2,425 

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 f unction. 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. 

1-27. RECEIVE OUTPUT (HIGH LEVEL). The output keys 100 rnA maximum current from 

an external loop supply with an open circuit voltage of± 140 Vdc maximum. High 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 Vdc and - 6 ± 1 Vdc, 

referenced to the system ground, with up to 10 rnA current capability. Short-circuit current i: 

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 rnA maximum current an 

external loop supply with an open-circuit voltage of ± 3 Vdc minimum. High-level polar or 
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neutral may be used. The input is isolated from the system ground. P o sitive current is 

marking; negative or no current is spacing. 

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

supplied externally. P ositive voltage is marking, negative voltage is spacing. 

1-31. TRANSMIT AUD IO OUTPUT. The output level is 1 mW ± 4 percent into either 150 

ohms or 600 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 on and a resistance of 10 megohms minimum when off. 

1-33. P OWER 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 S IMILARITIES. 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 

Item Name 

AN/UR A-17E 

Signal Data Converter Assembly 

Interconnecting Cable 

Interconnecting Cable 

Technical Manual 

EE162-AH-OMI-010/E110 URA17E 

Accessory Kit: 

Mounting Bracket 

Mounting Foot 

Rack Mounting Bracket 

Screw, Binder Head 

Screw, Panhead 

Flatwasher 

Flat washer 

Cable Connector 

Cable Connector 

Cable Connector 

Cable Connector 

Cable Connector 

Cable Connector 

Cable Clamp 

Cable Clamp 

Clamp, Bushing 

Clamp, Bushing 

�� 

Item Designation 

J 
! 

8000000171-1 
I 

8010000626-1 

8190001349-1 

8190001349-2 

8180000780-1 ')''• 'i'." ' 
8040003804-1 

8040003650-1 

8040003606-1 

MS51957-44 

MS51958-62 

NAS620C8L 

NAS620C10L 

MS3106A14S-7S 

MS3106A14S-2S 

MS3106A14S-5P 

MS3106A14S-7P 

MS3106A10SL-3S 

MS3106A14S-9P 

MS3057-6A 

MS3057-4A 

MS3420-6 

MS3420-4 J 
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Item Name 

Standard Radio 

Receiver 

Standard Radio 

Transmitter 

Teletype Receiving 

Equipment 

� 

Table 1-2. Equipment Required But Not Supplied. 

Item Required Required 

Designation Use Characteristics 

To receive fsk signal Audio output impedance of 

and deliver fsk audio 600 or 150 ohms, and up 

signals to the conver- to 60 mW of power, 

ter (VLF, LF, HF, MMM nominall mW. 

band receivers). 

To transmit fsk audio Audio input impedaneA of 

signals received from 600 or 150 ohms, at 1 m W 

the converter (VLF, of power. 

LF, HF, MMM band 

transmitter). 

To record messages Keying loop circuit of 60 

received by the rnA on high level or ± 6V 

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

Item Required Required 

Item Name Designation Use Characteristics 

AN/URA-17E 

Teletype T ransmit- To key modulator Keying loop current of 6 0  

ting Equipment in converter f or rnA on high level or± 6 Vac 

fsk transmission. output on low leveL 

Technica l Manuals For operating and 

for above equipment maintenance instruc-

tions. 

Mounting bolts For table mount- Socket head cap screw 

ing the thread 1/4-28X mounting 

converter. surface thickness+ 3/8 

inch long. 

Cable C onnector M39012 /16 -Q013 Mate Jl, J2, J3. 
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Table 1-2. Equipment Required But Not Supplied. (continued) 

Item Required Required 

Item Name Designation Use Characteristics 

Teletype Transmit- To key modulator Keying loop current of 60 

ting Equipment in converter for rnA on high level or ± 6 Vac 

fsk transmission output on low level. 

Technical Manuals For operating and 

for above equipment maintenance instruc-

tions. 

Mounting bolts For table mount- Socket head cap screw 

ing the thread 1/ 4-28X mounting 

converter. surface thickness + 3/8 

inch long. 

Cable Connector M39012/16-0013 Mate J1, J2, J3. 

Cable Connector MS3106A14S-7S Mate J4. 
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SECTION II 

INSTALLATION 

2-1. UNPACKING AND HANDLING 

2-2. The converter is packaged by first placing tt 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: 

2-3. 

1. Open tht: 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. 

PRIMARY POWER REQUIREMENTS AND SELECTION 

�-

11!�.:1 
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. 
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2-5. INSTALLATION REQUIREMENTS 

2-6. INSTALLATION LAYOUT. A single converter should be located near its associated 

receiver and transmitter. If two COitverters &re used m a diversity arrangement, they should bE 

mounted together. When tuning receiver-s, evm er ter.:; should be positioned so that their tuning 

indicators can be observed. If this is not feasib]e, clil o�cilloscope may be located near the 

receiver and used as a remote tuning indica�vr. i ne ,;,stnllution layout should allow sufficient 

space in front of the converter to perrr.it extension of the chassis for servicing (figures 2-2, 

2-3, and 2-4). 

2-7. 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, iockwasher, and a nut. 

6. Pass the cap screws 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: 

2-: 
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M-4992 

Figure 2-4. Signal Data Converter, Rack Mounting 
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NOTE 

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 

( 
drawer slides and lubricate lightly with a dry lubricant such as LPS, manufactured by LPS 

' - -R-eseareA-LaberatMies,-Los-Angeles, C-A, or equiva±ent.-

2-7 
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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 PI)S controls as required to center the trace pattern. 

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

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 the converter 

receptacles. Remove connectors from converter ends of all cables for use at next installation. 

2-20. DI SMOUNTING 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-l 
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Table 2-1. CV-3510A/UG Interconnecting Dat a for Half Duplex Operation 

Plug 

Cable Type Symbol 

Twisted, shielded 

pair, 22 A WG (W6) 

Twisted, shielded 

pair, 22 A WG (W5) 

P9 

P7 

Twisted, shielded P6 

pair, 22 A WG 

Twisted, shielded P6 

pair, 22 AWG (W 4) 

Connections 

Designation Lead Color Pin No. 

MS3106A14S-9P* White 

Black 

MS3106A14S-7P* White 

Black 

M)3106A14S-5P* White 

Black 

MS3106A14S-5P* White 

Black 

A (t 6 V) 

B (GND) 

A (600 ) 

B (600) 

C(C!T) 

A (60 0 )or 

B (150 ) 

C (COM) 

D 

E 

Termin ations 

From To 

Receive LD-loop Low-level 

out(Xlt connector teletype 

J9 equipment 

Receive audio fsk receiver 

input connector audio output 

J 7  

Transmit audio fsk trans mitter 

output connector a udio input 

J6 

fsk transmitter 

key line 

CV-3510A Jl J2 J3 J.4 J5 J6 J7 J8 J9 

*with cable clamp No. MS3057 -6A 

**with cable clamp No. MS30 57-4A 

CV-4830 J7 J4 J5 J3 J2 J6 J8 

[� CV-3510A CONNECTIONS CORRESPOND 

TO THE CV-4830 CONNECTIONS 

SHOWN IN CHART. 
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Table 2-1. CV-3510A/UG Intercon necting Data for Half Duplex Operation (continued) 

I 

Plug 

Cable Type Symbol 

Twisted, shielded 

triplet, 22 A WG 

P8 

22 AWG wire (W3)1 P5 

Power cable 1 P 4 
with ground (W2) 

Copper strap 

Coe.xial cable(Wl)l Pl 

Connections 

Designation I Lead Color I Pin No. 

MS3106AlOSL-3S"l White 

Red 

MS3106A14S-2S* 

MS31 06 A14S-7S* 

MS39012/16-Q013 

Black 

White 

Black 

White 

Black 

Green 

A.(+ loop )  

C (-loop) 

B (COM) 

A(± loop) 

B (COM) 

A (LOW) 

C (HIGH) 

B ( GND) 

*with cable clamp No. MS3057-6A 

9 ••with cable clamp No. MS3057-4A 

Terminations 

From 

Receive HI-loop 
output connector 

J8 

Transmit loop 
input connector 

J5 

Power input 

connector J 4 

To 

High-level 

teletype 

equipment keying 

loop (60 rnA nom.) 

High-level teletype 

equipment keying loop 

(60 rnA nom.) 

Primary power SOW"ce 

(see paragraph 2-3) 

GND terminal El I Syste m ground 

Remote tuning I Remote tuning 

indicator output indicator 

connector Jl 

·� 
'-...r· 

I � Note: Pin B - P8 and Pin A - PS connected together at 1 cv-3510A 
� teletype patch panel for single

L
power supply operatlion � r--cv

-=
-
,..,...
48

�
30
������-!---'--�-'-

� ------�' --�'-----�----� 
I 

J 1 I J2 I J3 I J4 I J5 I J6 I J7 I JS I J9 

� .. 

ttj 
tl'J 
,.... 

0) 
� 
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6 
es 
6 
,.... 

Q 
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Table 2�-2. CV-3510A/UG Interconnecting Data for Full Duplex Operation 

r--"--·�-·-� r--�-��-�-�--�·--·-···- -..... --·-----�-·-·· ..... _ "··---...... ----�-·---------...., 

t----------t---,.21�. ____ connee�i�-----·�-__!��!fli�!lti��.------· -----__,..-� 

Cable Type Symbol Designation Lead Color Pin No. From To 

Twisted, shielded P9 

pair, 22 AWG (W7) 

Twisted, shielded P8 

pair, 22 A WG (W6) 

Twi sted, shielded P7 

pair, 22 A WG (W5) 

MS_3106Al4S-9P* White 

Bl ack 

MS3106AlOSL -3S** White 

Red 

Black 

M)3106A14S-7P* White 

Black 

*with cable clamp No. MS3057-6A 

••with cable clamp No. MS3057-.tA 

I 

A (t 6V) 

B (GND) 

A(+ loop) 

C (-loop) 

B (COM) 

A (600 ) 

B (600 ) 

C (C/T) 

L�l 

Receive L0-loop 

out[Xlt connector 

J9 

Low-level 

teletype 

equipment 

Receive ffl-loop High-level 

out[Xlt connector teletype equip-

JS ment (SOmA nom) 

Receive audio 

input connector 

J7 

fsk receiver 

audio output 

CV-3510A Jl J2 J3 J4 J5 J6 17 J8 J9 

CV-4H3D 17 J4 J5 JJ J2 J6 J8 

CV-3510A CONNECTIONS CORRESPOND 

TO THE CV-4830 CONNECTIONS 

SHOWN IN CHART. 



N 
I 

I-' 
01 

\ 
Jl"'. .,-,. 

Table 2 -2. CV-3510A/UG Interconnecting Data for Full Duplex Operation (continued) 

Plug 

Cable Type jsymbol I Designation 

Twisted, shielded 

I 
P6 

pair, 22 AWG (W4) I 
MS3106A14S-5P* 

Twisted, shielded P6 MS310A14S-5P* 

pair, 22 AWG (W4) 

Twisted, shielded P5 MS3106A14S-2S* 

pair, 22 AWG (W3) 

*with cable clamp No. MS3057-6A 

**with cable clamp No. MS3057-4A 

Connections 

Lead Color Pin No. 

White A (600 ) or 

B (150 ) 

Black C (COM) 

White D 

Black E 

White A(± loop) 

Black B (COM) 

or I 

White /c (± 6V) 

Black D (GND) 

Terminations 

From I To 

Transmit audio fsk transmitter 

output connector audio input 

J6 

fsk transmitter 

key line 

Transmit loop High-level 

input connector teletype 

J5 equipment keying 

loop (60 rnA nom) 

Transmit loop Low level 

input connector teletype 

J5 equipment 

CV-3510A I Jl I J2 I J3 I J4 I J51 J6 I J71 JB I J9 

�� 
1---

CV
...,.--
-483

_
0 ---L--..L.--..l--J...---L-:---'----1----L-....1-..... 

I 

�. 
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I 
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Table 2-2. CV-3510A/UG Interconnecting Data for Full Duplex Operation (continued) 

Plug Connections Ter rninations 

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 El System ground 
- - -

Coaxial cable(Wl) Pl MS39012/16-0013 - Remote tuning Remote tuning 

indicator indicator 

output connector 

Jl 

CV-3510A Jl J2 J3 J4 J5 J6 J7 J8 J9 

� 
J8 CV-4830 J7 J4 J5 J3 J2 J6 

CY-3510A CONNECTIONS CORRESPOND 

TO THE CY-4830 CONNECTIONS SHOWN 

IN CHART. 
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Table 2-3. AN/URA-17E Interconnection Data for Half Duplex Diversity Operation 

P lug 

Cable Type Symbol Designation 

Twisted, shielded P9 MS3106A14S-9P* 

pair, 22 A WG ( W8) 

Twisted, shielded P7 MS3106A14S-'TP*' 

pair, 22 A WG ( W7) 

. 

Twisted, shielded P6 MS3 1 06 A14S-5 P* 

paie, 22 A WG 

Twi sted, shielded P6 MS3106A14S-5P* 

pair, 22 A WG ( W6) 

*with cable clamp N o. MS3057-6A 

**with cable clamp No. MS3057-4A 

_.,,- � 

(Each CV -3510A/UO) 

Connections 

Lead Color P in N o. 

White 

Black 

White 

Black 

White 

Black 

White 

Black 

A (t 6 V) 
B (GND) 

A ( 600 ) 
B ( 600 ) 

C (C/T) 

A ( 600 ) or 

B ( 150 ) 

CCOM 

D 

E I 

Terminations 

From I To 

Receive Lo-loop Low-level 

out{Xlt connector teletype 

J9 equipm ent 

Receive audio fsk receiver 

in{Xlt connector audio out{Xlt 

J7 

Transmit audio fsk transmitter 

out{Xlt connector audio in{Xlt 

J6 

I 
fsk transmitter 

key line 

CV-3510A Jl J2 J3 J4 J5 J6 J7 J8 J9 

CV-4830 J7 J4 J5 J3 J2 J6 J8 
I:E.€�1 CV-3510A CONNECTIONS CORRESPOND 

TO THE CV-4830 CONNECTIONS 

SHOWN IN CHART. 

t.'l1 
t.'l1 
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Table 2•3..AN/URA- 17E lntercoM.ection Data for Half Duple� Diversity Operation (continued) 

(Each CV-3510A/UG)� 
(") P lug 

/ 

CoMections 
! Cable Type Symbol z Designation Lead Color Pin No. 
, 

w 

Twisted, shielded PS MS31 06AlOSL-3S" White A (loop) 

triplet, 22 A WG 
. 

I 
22 A WG wire (W 5) P5 MS3106A14S-2S* 

I 
Note: Pin B - PS and Pin A - P5 COMected 

together at teletype patch panel for si�le 

power supply operation 

*with cable clamp No. MS3057-iSA 

"with aable clamp No. MS3057-4A 

I 

Red . C (-loop) 

Black B (COM) 

.. 

White A(± loop) 

Black B (COM) 

Terminations 

From To 

Receive Hi-loop High-level 

output coMector teletype equip-

JS ment keying 

loop (60 mA nom) 

T ransmit loop High-level teletype 

input coMector J5 equipment keyi� 

loop (60 mA nom.) 

CV-3510A Jl J2 .13 J4 JS J6 .17 J8 J9 

CV -.4830 .17 J4 JS J3 J2 J6 J8 

CV-3510A CONNECTIONS CORRESPOND 

TO THE CV-.4830 CONNECTIONS SHOWN 

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

(Each CV-3510A/UG). 

Plug 

Cable Type j Symbol I Designation 

Power cable with P4 MS3106Al4S-7S* 

ground (W4) 

Copper strap - -

Coaxial cable( W3) P3 M39012/16-Q013 

*with cable clamp No. MS3057-6A 

Connections 

Lead Colo 

White 

Black 

G reen 

I -
' -

Pin No. 

A (LOW) 

C (HIGH) 

B (GND) 

-

·-

Terminations 

From 

Power input 

connector J4 

To 

Line power source 

(refer to Para­

graph 2-3) 

GND terminal El I System ground 

Diversity B Diversity A 

connector J3 connector J2 of 

other C\'-3::il0A 

/UG 

CV-3510A J 1 I J2 I J3 I J4 I J5 I J6 I J7 I J8 I J9 

[EEJ 
cv -483o 1 J71 J4 I Js !J3 I I I J2 I J6 I J8 

CV-3510A CONNECTIONS CORRESPOND 
TO THE CV-4830 CONNECTIONS SHOWN 
IN CHART. 
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Table 2-3. AN/URA-17E Interconnection Data for Half Duplex Diversity Operation (continued) 

(Each CV-3510A/UG). 

Plug Connections Terminations 

Cable Type Symbol Designation Lead Color Pin No. From To 

Coaxial cable(W2) P2 M39012/16-0013- - Diversity A Diversity B con-

connector J2 nector J3 of other 

CV-3510A/UG 

Coaxial cable(W 1) Pl M39012/16-0013 - - Remote tuning Remote tuning 

indicator output indicator 

connector Jl 

CV-3Sl0A Jl J2 J3 J4
-] JS J6 J7 JB 

I3EJ 
J3 1 CV-4830 J7 J4 J5 J2 J6 

CY-3510A CONNECTIONS CORRESPOND 
TO THE CY-4830 CONNECTIONS SHOWN 
IN CHART. 

-T 

J9 

JB 

l 
. ...., 
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TABLE 2-4. AN/URA-17E Interconnection Data for Full Duplex Diversity Operation 

(Each CV-3510A/UG) 

Plug Connections Te rminations 

Cable Type Symbol Designation Lead Color Pin No. From To 

Twisted, shielded P9 MS3106A14S-9P* White A (t 6 V) Receive Lo-loop Low-level 

pair , 22 A WG (W9) Black B (GND) out�t connector teletype 

J9 equipment 

I I I I I 

Twisted, shielded 

I 
P8 

I 
MS3206AlOSL-3S** I ::te A(+ loop) Receive Hi-loop High-level 

pair, 22 A WG (W8) C (-loop) out�t connector teletype equ ipment 

Twisted, shielded P7 MS3106A14S-7P* 

pair, 22 A WG (W7) 

*with cable clamp-No. MS305'1-6A 

**with cable clamp No. MS3057-4A 

. 

Black 

White 

Black 

B COM 

A (600 ) 

B (600 ) 

C (C/T) 

J8 (60 rnA nom) 

Receive audio fsk receive r 

input connector a udio output 

J7 

C V- 351 0 A J 1 J2 J3 J4 J5 .J6 J7 J8 J9 

CV-4830 J7 J4 J5 J3 J2 J6 J8 

[�!��� CV-3510A CONNECTIONS CORRESPOND 

I . 
. 

I 
TO THE CV-483D CONNECTIONS 

SHOWN IN CHART. _j 
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TABLE 2-4. AN/URA-17E Interconn�ction Data for Full Duplex Diversity Operation (continued) 

Plug 

Cable Type. Symbol Designation 

Twisted, shielded P6 MS3106Al48-5P* 

pair, 22 AWG . 

Twisted, shielded P6 MS3106A148-5P* 

pair, 22 AWG ( W6) 

Twisted, shielded PS MS3106A148-2S* 

pair, 22 AWG ( W5) 

•with cable clamp No. MS3057-6A 

••with cable clamp No. MS3057-4A 

. 

\(Each CV-3510A/UG). 

Connections 

Lead Color 

White 

Black 

White 

Black 

White 

Black 

White 

Black 

Pin No. 

A (600 ) or 

B (150 ) 

C (COM) 

D 
E 

A(± loop) 

B (COM) 

or 

C (± 6V) 

D (GND) 

Terminations 

From To 

Transmit audio fsk transmit-

output connector ter audio input 

J6 

fsk transmit-

ter keyline 

Transmit loop in High-level equip-

put connector J5 ment keying 

loop (60 rnA nom) 

Transmit loop Low-level 

input connector teletype 

J5 equipment 

CV-3510A Jl J2 J3 J4 J5 J6 D J8 J9 

� CV��lOA CgN:eC��0�
3

s CORRES�:o J8 

I 
TO THE CV-4830 CONNECTIONS SHOWN 

��I�N�C� H�A�RT�·-----
�

--------------� 
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TABLE 2-4. AN/URA-17E Interconnection Data for Full Duplex Diversity Operation (continued) 

(Each CV-3510A/UG). 

Plug 

Cable Type Symbol Designati on 

Power cable with P4 MS3106A14S-7S* 

ground (W4) 

Copper strap - -

Coaxial cable(W3) P3 M39012/16-0013 

*with cable clamp No. MS3057-6A 

**with cable clamp No. MS3057-4A 

Connections Terminations 

Lead Color Pin No. I From I To 

White A (LOW) Power input Primary power 

Black C (HIGH) connector J 4 source (refer 

G reen B (GND) I to paragraph 2-3) 

- - GND terminal El System ground 

- - Diversity B Diversity A 

Connector J3 Connector J2 of 
I 

other CV-3510A 

/UG 

CV-3510A Jl I J2 I J3 I J4 I J5 I J6 I J71 J8 I J9 

��I cv�����lOA J���:l��j�3
s I cjRRE������ I JS I 

TO THE CV-483D CONNECTIONS SHOWN 
IN CHART. 
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Table 2-4. AN/URA-17E Interconnection Data for Full Duplex Diversity Operation (continued) 

(Each CV-3510A/UG) 

I Plug Connections Terminations 

Cable 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(Wl) Pl M39012/16-0013 - - Remote tuning Remote tuning 

indicator output indicator 

connector Jl 

I 

CV-3510A Jl J2 J3 J4 J5 J6 J7 J8 

� 
CV-483D J7 J4 J5 J3 J2 J6 

CV-3510A CONNECTIONS CORRESPOND 

TO THE CV-483D CONNECTIONS SHOWN 

IN CHART. 

I 

J9 

J8 



( 

( 

( 

EE162-AH-0MI-010/E110 URA17 

SECTION III 

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. S ince 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. D ESCRIPTION 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 equ ipment is connected for proper operation: 

Full duplex diversity, full duplex single, half duplex diversity, or half duplex single receiver. 

Allow the assoc iated 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 assoc iated equipment as directed in para-

graph 3-17. 

3-10. AFTER USE. Set POWER switch to OFF. 

3-
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Figure 3-1. Signal Data Converter CV-3510A/UG, Front Panel 
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EE162-AH-OMI-010/E110 URA17E 

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 

60J.L 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-

teristics. 

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-QMI-010/Ell0 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 frequencie s; 

selects proper rece ive filter 

characteristics. 

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. i 

50 Selects internal clock frequency for 

processing integer length stop bit data 
I 

at data rate of 50 baud. 

) 
75 Selects internal clock frequency for 

processing integer length stop bit data 

at data rate of 75 baud. 

AUTO/OPR/ AUTO Converter goe s  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 rece iving no more than 

two character inputs. 

OPR Converter performs selected rece ive 

functions; there is no automatic mark 

hold. 

3-4 



EE162-AH-OMI-010/E110 URA17E 

( 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 

(W3S5) reception of noninteger and integer 

( 
length stop bit data. I 

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 

KEY ON/ 

KEY OFF 

(WlS8) 

-· 

POWER 

(WlS9) 

-----------------

Setting 

OFF 

RETRANSMIT 

KEY ON 

KEY OFF 

ON 

OFF 

3-13. INDICATOR PRESENTATION 

Function 

Transmit output signal is inhibited. 

Transmit output signal is modulated 

by received signal that is present at 

the receive loop outputs. 

Turns on transmitter from converter 

location. 

Turns off transmitter from converter 

location. 

Applies primary power to the conver-

ter. 

Disconnects primary power from 

converter. 

------------- --------- -----

3-14. Typical tuning indicator display s 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 indistinct 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 

.naximum 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. 

3-6 
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SET LEVEL CONTROL FOR 
DISPLAY DEFLECTION 
TO OUTER MARKERS 
AS SHOWN 

A. CO-RRECT TUNING 

CROSSED TRACES OF EQUAL LENGTH. 
TUNE FOR MAXIMUM LENGTH OF TRACE 

C. LOW TONE FADE 

MARK FREQUENCY (VERTICAL) FADING. 
{SELECTIVE FADE) I 

E. NOISY SIGNAL 

PRESENCE OF HIGH NOISE LEVEL 
ACCOMPANYING DESIRED SIGNAL 

M-4968 

B. EXTREME FADING 

FADING OF BOTH MARK (VERTICAL) 
AND SPACE (HORIZONTAL) FREQUENCIES. 
(FLAT FADE) 

D. HIGH TONE FADE 

SPACE FREQUENCY (HORIZONTAL) 
FADING. {SELECTIVE FADE) 

F. MULTIPATH 

RESULTS OF SEVERE MULTIPATH 
PROPAGATION. 

Figure 3-2. Tuning Indicator Display 
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3-15. TU NING ADJU STMENTS 

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 increments. 

3-17. CONVERTER OPERATI ON 

3-18. Instructions for turning on and placing in operation one converter or two converters in 

diversity are provided below. B oth 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/DI VERSITY switch to SINGLE. 

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

switch to KEY OFF. 

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

and audio output center frequency as follows: 

Receiver 

Bandwidth (approx. Hz) 

Center Frequency (Hz) 

VLF 

800 

1,025 

LF 

800 

1,000 

HF 

3,000 

2,000 

MMM 

800 

1,700 

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

to approximately 1 mW. 

3-8 

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 switch as follows: 

a. If system operation involves reception of a single continuous tone, or no 

tone, for periods exceeding a few seconds (such as ha lf-duplex), set to AUTO. 

b. If reception is not as described in a. above, set to OPR. 

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

to REVERSE. 

NOT E  

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 MOD E  is selected and severe multipath propagation exists (see figure 3-

2, view f), set MOD E switch to HF (MP). 

16. For half duplex operation, set AUTO/OPR/ STANDBY switch to AUTO. Set 

TRANSM IT /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 

switch 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 switch 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 NORM AL/REVERSE switch, and loop control selected by 

A UTO/OP R/ ST ANDBY switch. 

3-9 
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3-19 O PERATOR'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 operation, the signal from both 

converters is processed in the converter to which the teletype equipment is connected. Failure 

of one section of the processor will eliminate the advantage of diversity operation. To check 

for fault in the p rocessor of each converter, perform the procedure below. If only a single 

receiver is used, perform only step 1. 

3-10 

1. Check each converter with teletype equipment connected to its output for single 

teceiver operation per paragraph 3-18, steps 1 through 11. 

2. Connect receiver (tuned for fsk reception) to AUDIO INPU T receptacle on one 

converter (see figure 3-3). 

3. Connect teletype equipment to appropriate receive output loop receptacle on the 

other converter. 

4. Set SINGLE/DIVERSITY switch on each converter of the group to DIVERSITY. 

5. Tune POWER switch to ON. If teletype equipment records good copy, switch 

receiver and teletype equipment connections to converters of the group as shown by 

the broken lines in figure 3- 3. If teletype equipment does not copy, refer to Section 

V, Troubleshooting. 
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7-3u 

REF ITEM REF 

DES NO. DES 

C158 8 C179 

C159 8 C180 

C160 8 C181 

C161 8 C182 

C162 8 C183 

C163 8 C184 

C164 8 C185 

C165 8 C186 

C166 8 C187 

C167 8 C188 

C168 8 C189 

C169 8 C190 

C170 8 C191 

C171 8 C192 

�· 
C172 8 C193 

C173 8 C194 

C174 8 C195 

C175 8 C196 

C176 8 C197 

C177 g C198 

C178 9 C199 

LEGEND 

NOTE: 

PREFIX ALL REFERENCE 

DESIGNATIONS WITH 1A1A2A2 

ITEM REF ITEM REF ITEM 

NO. DES NO. DES NO. 

9 C200 3 CR10 14 

9 C201 1 CRll 14 

9 C202 1 CR12 14 

9 C203 10 CR13 14 

9 C204 10 CR14 14 

9 C205 5 CR15 14 

9 C206 5 CR16 15 

9 C207 11 CR17 15 

9 C208 11 CR22 14 

9 C209 12 CR23 14 

9 C210 12 CR24 14 

9 C211 13 CR25 14 

9 C212 13 J1 16 

9 C213 3 J2 17 

9 C214 3 J3 18 

9 C215 3 J4 19 

9 C216 3 Q1 20 

9 C217 3 Q2 21 

3 C218 2 Q3 22 

3 C219 2 Q4 23 

3 CR8 14 Q5 22 

REF ITEM 

DES NO. 

Q6 23 

Q7 20 

Q8 21 

R132 24 

R133 24 

R134 25 

R135 25 

R136 25 

R137 25 

R138 26 . 

R139 27 

R140 27 

R141 27 

R142 27 

R143 27 

R144 27 

R145 27 

R146 27 

R147 28 

R148 28 

R149 28 

M-4988@ 

Figure 7-9. Circuit Card Assembly (1A1A2A2) (Sheet 3 of 5) 
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REF 

DES 

R150 

Rl51 

R152 

R153 

R154 

R155 

R156 

R194 

Rl95 

Rl96 

Rl97 

R198 

R199 

R200 

1--' 
R201 

R202 

R203 

R204 

R205 

R207 

R208 
---� --

I 

ITEM REF 

NO. DES 

28 R209 

29 I R210 

30 R211 

30 R212 

30 R213 

30 R214 

31 R215 

32 R216 

32 R217 

32 R218 

32 R219 

32 R220 

32 R221 

32 R222 

32 R223 

33 R224 

33 R225 

33 R226 

33 R227 

34 R228 

34 R229 

t:E162-AH-0:\H-OJU/El10 lJ1{Al7E 

LEGEND 

NOTE: 

PREFIX ALL REFERENCE 

DESIGNATIONS WITH 1A1A2A2 

ITEM REF 

NO. DES 

34 R230 

3411R231 I 

34 R232 

34 R233 

34 R234 

34 R235 

35 R236 

35 R237 

35 R238 

35 R239 

36 R240 

36 R241 

36 R242 

36 R243 

36 R244 

36 R245 

36 R246 

36 H247 

37 R248 

37 R249 

37 R250 

ITEM REF 

NO. DES 

37 R251 

37 II R252 

37 R253 

37 R254 

37 R255 

38 R256 

38 R257 

38 R258 

38 R259 

39 R260 

39 R261 

39 R262 

39 R263 

39 R264 

39 R265 

39 R266 

39 R267 

40 R268 

40 R269 

40 R270 

40 R271 

ITEM 

NO. 

40 

40 

40 

40 

35 

35 

35 

35 

35 

35 

35 

35 

41 

41 

41 

41 

40 

40 

40 

40 

26 

REF ITEM 

DES NO. 

R272 42 

I R273 I 26 I 

R274 42 

R275 43 

R276 43 

R277 44 

R278 44 

R279 24 

R280 24 

R281 45 

R282 45 

R283 46 

R284 46 

R285 47 

R286 47 

R287 48 

R288 48 

R289 49 

R290 49 

R291 50 

R292 50 

M-4988 0 

Figure 7-9: Circuit Card Assembly (1AlA2A2) (Sheet 4 of 5) 
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REF 
DES 

R293 

R294 

R295 

R296 

R297 

R298 

R299 

R300 

R301 

R302 

R303 

R304 

R305 

R306 
-· 

R307 

R308 

R309 

7-32 

ITEM REF 
NO. DES 

51 R310 

29 R311 

52 R312 

26 R313 

26 R314 

52 R315 

53 R316 

54 R317 

54 R318 

55 R319 

56 R320 

56 R321 

49 R322 

49 R323 

57 R324 

57 R325 

29 R326 

LEGEND 

NOTE: 

PREFIX ALL REFERENCE 
DESIGNATIONS WITH 1A1A2A2 

ITEM REF ITEM REF ITEM 
NO. DES NO. DES NO. 

29 R327 64 U67 67 

58 R328 44 U68 67 

58 R329 51 U69 68 

59 R330 51 U70 68 

51 R331 51 U71 68 

60 R332 65 U72 68 

29 T1 66 U73 68 

29 U55 67 U74 68 

61 U58 67 U75 68 

51 U59 67 U76 68 

51 U60 67 U77 68 

51 U61 67 U78 68 

62 U62 67 U79 69 

63 U63 67 U80 70 

49 U64 67 U81 70 

61 U65 67 U82 70 

44 U66 67 U83 70 

REF 
DES 

U84 

U85 

U86 

U87 

U88 

U89 

U90 

U91 

U92 

VR1 

VR2 

VR3 

VR4 

VR5 

VR6 

VR7 

ITEM 
NO. 

67 

71 

71 

71 

67 

72 

72 

72 

72 

73 

74 

74 

74 

74 

75 

75 

- --·----

M-4988 @ 

Figure 7-9. Circuit Card Assembly (1A1A2A2) (Sheet 5 of 5) 
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FIGURE AND 

INDEX PART NUMBER 

NUMBER 

q - 80300040 77-1 

-1 CKO 5 8  X1 02M 

-2 CK05BX101M 

-3 CKOSBX104M 
-4 608 223J 2 50 

-5 608 1 53J4 00 

-t 601333J2 50 

-7 608 4 73J 2 50 

-a OOB 3 32J3 60 

-9 608563J250 

-10 60Bl03J400 

-11 C'404 FC30 lJ 03 

-12 CK05 8 Xl03M 

-13 60F 4 74J 1 00 

-14 1'14454 

-15 1N4005 

-16 OIH5PV 

-!7 OE9SV 

-!8 DB25SV 

-19 OA 15SV 

020H8-2 

350-1300-1 8-07 00 

-20 2N2222A 

-21 2'12907A 

( 
1000701\P 

-22 NJE3439 

) 
-23 FT50 

HS51957-13 

HS35338-135 

NAS 620C4 l 

KF SZ-440 

-24 RL07S68ZG 

-25 R C R 07G51 1JS 

-26 RL07S203G 

-27 Rl07SZZ3G 

-28 HT2P 502 

-29 RL07S103G 

-30 Rl07S471G 

-31 Rl07S621G 

-32 RN 5 5C 37't 2F 

-33 Rl07Sl83G - 34 R'I55C4022F 

-35 RN55C6342F 

-36 Rl07Sl54G 

-37 RN55C5762F 
-38 RN55C3482F 

-39 Rl07S134G 
-40 R'I55Cl962F 
-41 Rl07S43ZG 
-42 Rl07S363G 
- 43 HTZP10 3 

-44 Rl07Sl53G 
-45 RN55Cl022F 

-46 R�55C9532F 
-47 RL07S822G 

-48 RL07Sll4G 

-49 RL07Sl0ZG 

-50 R l07S39ZG 

-51 RCR07G 39 3JS 

-52 RL07S243G 

-53 Rl07S51ZG 

-54 RCR3ZG751JS 

-55 RCR32G510JS 

\ 

-56 RCR07G221JS 

-57 RCR20G7 5 3JS 
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UNITS ��-
1 2 J 4 5 6 7 DESCRIPTION PER Ac 

ASSY. � �' E� 
CIR CUIT CAR D ASSEMBL Y 1A1A2A2 IS EE FIG. 7 IN DEX 5 F'lR NH"-1 . . • REF 
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CAPACITOR • •  . . . . . . . . . . . . . . 

CAPAC ITOR • . . . . . . . . . . . . . . . 
CAPAC IT OR • . . . . . . . . . . . . . . 

CAPACITOR (MFD BY 55l1211881�1J0009-251 . 
CAPACITOR IMFD BY 55112)(881�100009-67) . 
CAPAC I TOR I MF D BV 55112118814100009-271 . 
CAPAC ITOR IMFD BY 55112118814100009-311 . 
C�!'�C!TOR C MFO BY 5511 2!!881�100009-96t = 
CAPACITOR IMFD BY 55112118814100009-33) . 
CAPACITOR IMFD BY 55112118814100009 -641 . 
CAPAC I TOR • . . . . . . . . . . . . . . . 
CAPAC IT OR • . . . . . . . . . . . . . . . 

CAPACITOR IMFD BY 55!!21188!4100009-!31 . 
D IODE , SIGNAL IMFD BY )7263)19879000092-11 
D IODE (MFO BY J4713li887900009J-1l. . . . 
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. . 
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C ONNECTOR,ELECTRICAL,RECEPTAC LE I '4 F D BY 7146 8 I • . 

(881920))33-31 

CON NEC TOR,ELECT R!CAL,RECEPTAC L E  PHD B Y  7146 81. . 
I 88192JOH4-ll 

CON NECT OR ,ELECT Rl CAl, R EC EPT ACl E IM FO BY 714681. . 
(8 81920()()34-3) 

C ON NECTOR,ELECTRICAL, RECEPTAC L E  IMFO BY 714681. . 
(8819200034 -2 

SCREW,LOCK IAPliMFO Bf 714681150 8-001-0011. . 
STAN DOFF IAPIIMFD BY OJ540 IIB59-003-0051. 

IUSE W ITH IN DEK 16,17,1 8 "-NO 191 
TRAN SISTOR IHFO BY 0�7 13118880300053-11 . 

TRAN SISTOR IHFD BY 04713118880300054-11 . 

MOUNTING PAD IHFO BY J7047115 71-001-0031. 

IUSE WITH IN DEX 20 A ND 211 

TRAN SISTOR IHFO BY 3�7131(8880300052-11 

TRANSISTOR IHFO 8Y J72631188902J0035-11 
SCREW (API. . . 

WASHER IAPl . . 
WASHER I API . . 
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6 
2 9  

2D 

22 

20 

2 0  

20 

2 0  

2 

2 

2 
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1 1  

2 
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8 
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2 

2 
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FIGURE AND 

INDEX 

NUMBER 

9 -58 
-59 
-60 

-61 

-62 

-63 
-64 

-65 

-66 
-67 

-68 

-6<; 
-70 

I 
-71 
-12 

-73 

-14 

-75 
-76 

:0 -

-1 

-2 
-3 

-4 

-5 
-6 
-1 
-8 

-9 

-1) 

-1 1 -12 
-13 

-14 
-15 
-16 

-17 
-18 

-19 

-20 

-21 
-22 
-23 
-2-' 

.. ..  � 

PART NUMBER 

R CR 32G101JS 
R CR 07G680JS 
R CR 07G 391JS 
RCR 07G 105J S 
R CR 07G513J S 
R CR07G�01JS 
R L07S �93G 
R CR 07Gl04JS 
4-0100 
M C4 55 8C P I  

C04052BE 

H l 1-0201-5 
MC 140 11BCP 
TIL111 
AD40016 
1N 5226B 

l N52410 

1N52Bl 

8080004127-1 

8030003114-1 
TOE9P 

8040003t:91-1 
46206LFR 
M S 5 19 57-13 
HS35338-135 
NASt:20C4L 
DE9S 

D20419 

esc 15826 
8A 2011 

BA 1 011 
11D7000 
8030003 786-1 

DB25P 

D20419- 18 
DB 25S 

D20419 

8030004085-1 

1CB 1N05 tP201 W 
13-1007 
DA 15P 

02�419 
73-1003 
8A2021 
BA1011 

10 1-:�830-09-201 
DA15S 

D20419 ' 
8030004103-1 
801t0C0369D-1 
OB25S 

D20419 
7174-071 
8040003704-1 
8040C03704-2 
8AC11 

... L. ____ .. 

l 1 

. . 

. 

. . 

. 

. 

. 

. . 

. 

. 

. . . 

. 

. . 

. 

J 4 s 6 7 

RESIS TOR. . . . . . . . . . 

RESIS TOR. . . . . . . . . . 
RESISTOR. . . . . . . . . . 
RESISTCR. . . . . . . . . . 
RESISTOR. . . . . . . . . . 
RESISTOR. . . . . . . . . 
RESISTOR. . . . . . . . . . 
RESISTOR. . . . . . . . . . 

DESCRIPTION 

. . 

. 

. . . . 

. 

. . 

. . 

. . . . . . 
. . . . 
. . 

. . . . 
. . . . 
. . . . . . 
. . 

. . . . 

. . . . 

. . . . 

. . . . 

. . . . . . . . 

. . . . 

. . . . 
iRili\SFCRriEi< (�FD EY 00l44i(8892400052=l: • . . 
MCKT,OUAL GP AMP IMFO BY 047131!8855400436-11 

. 

. . 

. 

. . 

. . 
. 

HCKT,OUAL,CUAD HUX IMFD BY 02735118855400429-11 
MCKT,QUAD S WITCH IMFD BY 343711188554C0451-21 . 

. 

. 

. 

. . 

. 

. . 
. 

. . 

. . 

. . . . 

. . 

. . 

. � 

. . 

. . 
. . . . 

. . 
MCKT,QUAD 2 INPUT NAND IMFD BY 047131( 8855400422-11 . 
MCKT,GPTC COUPLER (MFD BY 01295118855400442-11. 

MCKT,I'.ULTIPL IER IMFD BY 24355118855400452-11. . 
D10DE,ZENER (MFD BY 047131(8879400019-11. . . . 
D10DE , ZENER IMFD EY 04713118879400018-11. . . . 

DIODE, ZENER IMFO BY 041l311887940002D-21. . . . 
PRINTED WIRING BCARD. . . . . . . . . . . . . . 

. . 

. . 

. . 

. . 

. . 

. . 

. 
. 

. 

. . 

. 

. . 

. . 

. . . . 

. . 

. . 

. . 

. . 
. . 

. . 

. . . . 

. . 

. . 

. . 

. . 

. . . . 

CON VERTER CABLE t.SS E"BLIES 1A1W 1, 1A1W 2, lA1W3, U2W4 • • • • •  
HARNESS ASSEHBLY,POWER lAlW l ISEE FIG. 3 !NOEll 1 FOR N HAI 

CO��ECTOR,ELECTRICALeRECEPTACLE tHFO BY 551041 
IB819BOQ019-1 1 

QRACKET,SWITCH �TG • • • • • • • • • • • • • • • • 
�WITCH,SLIOE IMFp BY B23891(8885800007-11. 

SCREW (API • •  , • • • • • • • • • • 
�ASHER CAP). , • • • • • • • • • • • • • • •  
�ASHER tAPI. , • • • • • • • • • • •  
CONNECTOR,ELECTRICAL,RECEPTACLE IHFO B Y  714681 

IB819 B00020 -l l 
SCREW,LOCK tAPitHFO BY 714681(508-002-0021 • •  

( USE WITH INDEX 1 AND 41 

TR ANSFORMER IMFO BY 289841(8892400051-11 • • • •  
SWITCH,TOGGLE,MICRO IHFO BY 9 19291(8887300004-21 • 
SWITCH,TOGGLE, MICRO IHFD BY 9 1929118887300004-11 • 
VARISTOR C MFO eY 50157(18803000D02-11 • • • • • •  

. 

. 

. 

. 

. . . . 
. . 

. 

. 

. 

. 

. 

. 

. 

. 

UNITS 

. . 

. 

. 

. 

. 

. 

. 

. 
. 
. 
. 

. 

. 

. 

. 

. 

. 

PER 

ASSY. 

2 

1 
1 

2 

1 

1 
1 

1 

14 
1 0 

1 
4 
3 
4 

1 

4 
2 

1 

REF 
1 

1 

1 

2 
2 
2 
1 

4 

1 
1 
1 
1 

CABLE ASSE�BlY SYNTH AND DEMOD 1A1W 2 ISEE FIG • •  3. • REF 
INDEX 19 FOR N HAI 

CC�NECTOR,ELECTRICAL,RECEPTACLE tHFD BY 714681 
(8819800019-31 

SCREW, LCCK IAPIIHFD BY 7146811508-002-0011 • • 
CO�NECTGR,ELECTRICAL,RECEPTACLE IHFO BY 114681 

18819500020 -31 

2 
1 

SCREW ,LCCK IAPitMFO BY 7146811508-002-0021 • •  
CABLE ASSEMBLY,FRONT PANEL 1AlW3 ISEE FIG •• � • • •  

• • • • 2 
• •  REF 

INDEX 15 FOR NHAI 
RESISTOR,VARI�ELE IHFD BY 01121118872000C0�-21 
SWITCH,ROTARY IMFO BY 296041IB8B6700054-81 • •  
CONNECTOR,ELECTRICAL,RECEPTACLE IHFD BY 714681 

18B19800019-21 
SCREW,LOCK IAPIIMFD BY 7146811508-002-0021 • •  
SlolTCH,ROTARY I M FD BY 296041C88Bt:700054-61 • • • • • • • •  
SWITCH,TOGGLE,MICRO IHFO BY 9 19291188873C0004-21 o 

SWITCH,TOGGLEtMICRO IMFD BY 9 1929118887300004-11 
INDICATCR,HCUS!hG IHFO BY 72619118841700007- 11 
CONNECTOR,ELECTRICAL,RECEPTACLE IHFD BY 714681 • • • •  

18B1980J020 -21 -' " 

SCREW,LCCK (APJIMFO BY 7146811508-002-0021 • • • •  

1 
1 
1 

2 
1 
2 
3 
1 
1 

2 
CABLE ASS�MBLY,INPUT-DUTPUT 1 A2W4 CSEE FIG. 2 INDE X 9 FOR NHAI � REF 

2 
1 

C LAMP,HARNESS • • • • • • • • • • • • • • • • • • • • • •  • • 
•CONNECTCR,�LECTRICAL,RECEPTACLE IHFD BY 714t81 • • • • •  

(8819800020-31 
SCREW IAPJCMFO 7146811508-002-0021 • • • • • • • • • • • • • • 
CABlEtELECTRICAltRIBBON IHFO BY 55552118900720011- 11. 
C LA HP,HARNESS • • •  • • • • • • • • • • •  • • • • • • • • 
C LA�PtHAPNESS • • • • • • • • • • •  • • •  • • • • • • 
SWITCH,INTER LOCK IMFD BY 91929118886100005-11 • • • •  

2 
A R  

1 
1 
1 

··� 
�� 
Ac 
Bo 
Lo 
E E 

) 

&� 



( 
Q � 

( 

9 

(; 

2 

4 

1 A 1W 1 

1A 1W2 
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Figure 7-10. Converter C�ble Assemblies (Sheet 1 of 2) 
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Figure 7-10. Converter Cable Assemblies (Sheet 2 of 2) 
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r 
\ ) 

PART 3 

NUMERICAL INDEX 

I I """' "" 
I 

QUA>TITY 

I 
"""" 

I PART NUMBER 

I 
INDEX NUMBER PER ASSY. CODE 

4040()76 9 -72 FT50 6 - 25 

AN 960C 81tl 3 - 9 -2 3 

8100729 3 -13 F02B250V 1-2 A 3 - � 
C42848-7S 4 - H Il-020 1-5 8 -45 

7 -3 9 - 69 

CD1t001BE 6 -65 KFS2-440 9 -

CD4012BE a -54 LM311N 8 - 47 

CD1t013BE 8 -50 ,.BMSSlO 3 -

C04018BE 8 -52 MC14011BCP 6 -66 

CD4024BE 5 -17 8 - 48 

CD4027BE 5 -18 9 -70 

CD4029BE 8 -51 MC4558CPI 6 -64 

C04049UBE 8 -53 8 -44 

C04052BE 9 -68 9 -t7 

C04078BE 6 -62 MJ E3439 6 - 23 

CD4094BE 6 -63 MR818 6 - 11 

( C04098BE 8 -49 MS-5195744 1 -

CK05BX101M 5 -6 MS-51958-62 1 -

CK05BX102M 6 -6 M$16633-1012 4 -

) CKO 56 X 103M 6 -15 MS24693-26 2 -

CK05BX10'oM 8 -1 MS24694C8 2 -

CK 0 58 X lt71K 6 -9 MS 3057-4 A 1 - 13 

CK05BX47lM 5 -2 HS3057-6A 1 -11 

CH04E0330J 03 t -10 MS3106A10SL-3S 1 -9 

CM 04E0390J03 5 -4 HS3106A14S-2S 1 - 6  

CM 04FC301J03 9 -11 MS3106A14S-5P 1 -7 
CR85U17.690'oMHZ 5 -22 MS3106A14S-7P 1 - 8  

CSC15826 10 -5 MS3106Al4S-7S 1 -5 

0Al5P 10 -13 HS3106H4S-9P 1 - 10 

0415PV 6 -19 H$3367-5-9 3 -

OA15S 10 -18 MS3420-4 1 - 1/o 

0415SV 9 -19 MS3420-6 1 -12 

OB25P 10 -9 MS35333.-69 4 -

DB 25PV 6 -20 MS35338-134 6 -

9 -16 M$35338-135 3 -

OB25S 10 -10 M$35338-136 2 -

10 -20 M$35338-137 3 -

0825SV 9 -18 MS35425-17 2 -e 
OE9PV 6 -21 M$51957-13 3 -

OE9S 10 -4 HS51957-15 6 -

OE9SV 9 -17 MS51957-17 6 -

CS500 3 -11 HS 51957-27 3 -

020416-2 6 - ,.$51957-28 2 -

9 - HS51957-3 4 -

020419 10 - MS51957-34 3 -

10 - MS51957-3a 3 -

10 - MS51957-43 2 -

10 - MS51957-45 3 -

10 - HS 519 59-31 3 -

020419-18 10 - M$51959-35 3 -

07500- 884 3 -24 HS75084-4 5 -8 

E2Al03 6 -44 M$9021-225 3 - 12 

E2A104 6 -50 HS91528-1F2B 3 - 16 

E2A107 6 -30 HT2P103 8 -26 

\. E2A502 6 -27 9 - 43 

E2A504 t -49 HT2P502 9 - 28 

I 
FL SP 1. 5-1. OD- 1 OB /A 26 T 4 -9 M39012116-0013 1 - 1 7  

) 
FSK138-l4 7 -6 Nfl$1352-02-6 6 -

FSN-21A- 10 4 -B NAS 1786C06-10 3 - 2 
4 -B NAS620CL4 6 -

Cha•e 1 7-3� 
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,, 
FIGURE AND QUANTITY SOURCE 

PART NUMBER INDEX NUMBER PER ASSY. CODE 

FIGURE AND QUANTITY SOURCE 
PART NUMBER 

INDEX NUMBER PER ASSY. CODE 

N4S620C tOL 1 - RL07S753G 8 - 18 
NAS620C2 4 - RL07S821G 6 -4 7 
NAS620C4l 3 - RL07S822G 9 - 47 
NAS620C6L 2 - H205104G 6 - 43 
N 4 S 620C SL 1 - RN55Cl022F 9 -45 
N AS671C6 3 - RN55Cl962F 9 -40 
N A 5620C2L 6 - RN55C3482F 8 - 17 
N45620C4L 6 - RN55C3742F 8 - 11 
NJE3439 9 -22 RN55C4022F 8 -13 
N Y C2-0 55G 6 - RN55C5762f 8 -16 
NY04-040NGF 6 - RN55C6342F a - 1:. 

RCR07G 10 lJS 8 -24 RN55C9532F 9 =46 
RCR07G 10 2J S 5 -11 S K66-52-14 6 -
RCR07G104J S c; -65 6 -
RCR07Gl05JS 6 -59 SNS4 75AO 10M 1 6 -12 
R CR07G106J S 8 -42 SN74LSOONOO 5 -16 
RCR07Gl55JS 8 -2 9 SN74LS10NOO 5 - 19 
RCR07G221JS 9 -56 SN74LS109ANOO 5 - 20 
RCR07G222JS 5 -13 S N7 4LS 160ANOO 5 - 15 
RCRO 7G 22 3J S 8 -3 8 SN745124NOO 5 - 14 
RCR07G225JS 6 -52 T D E9 P 10 -1 
RCR07G301J S 9 -63 T Illll 9 - 71 
RCR07Go 32J S 6 -57 TL072CP 8 - 46 
RCR07G 39lJ S 9 -60 U4780U1C 6 -67 
h CR0 7G39 3J S 5 -12 UA790U1C 6 -68 
RCR07G4R7JS 5 - 1 0  ')66-001-001 (SEE P/N 81007291 
f.(R07G472J S 5 -9 1N4005 6 -16 
1<CR07G511JS 9 -25 9 -15 
RCR07G 513J S 9 -62 1N4454 5 -7 
RCR07G514JS 6 -51 6 -la 
RCR07G515JS 6 -58 8 -10 
R C R 07G680J S 9 -59 9 -14 

") RCR07G821J S e -4 0 1N52268 6 - 71 
RCR20Gl51JS 6 -55 9 - 73 J:.J' 

RCR20G 753J S 9 -57 1N5241B 6 -7 2 
RCR32Gl01JS 9 -58 9 -14 
RCR32G2R 7JS 6 -54 1N5258B 6 -70 
RCR32G510J S 9 -55 1N528l 9 -75 
RCR32G561JS 6 -53 1J0070AP 9 -
RCR32G751J S 9 -54 101-0932 3 -7 
RG-580/U 1 -la 10 1-3a 30-09-20 1 10 -11 
RG176BU 5 -23 101240AP 6 -
RL07Sl02G 8 -32 102001 3 -6 
RL07Sl03G 6 -35 3 -17 
RL07Sl14G 9 -48 1032140832-2 3 - 8  
RL07Sl23G 6 -34 1642-2565520 4 -5 
RLC 7S 133G 6 -48 1734 7 A08 32-16 4 - 7  
RL07S 1 o4G 8 -19 7 - 2  
RL07S152G e -2a 2BP1 3 -5 
RL C 1S 15 3G 6 -36 20003 6 -13 
Rl 07 S 154G a -15 2N22224 6 - 24 
RL 07 S 163G 8 -35 9 -20 
RL07S183G 6 -33 2N29�07 A 9 -21 
RL 07S202G 8 -21 2laA0440-17 7 -7 
RL07S203G 6 -28 22Kl-a2 2 -
Rl07S223G c; -27 3Ml2143-24-l2013 6 -22 
Rl 07 S224G a -37 342004l 3 -9 
RlC7S243G 6 -45 350-1300-10-0700 6 -
Ill 0752 72G 6 -42 350-1300-18-0700 9 -
Rl07S303G 6 -26 370068 2 -4 
Rl 075 3 33G a -31 388-006-001 (SEE P/N 10321A083 2-2) 
RL07S362G a -43 390248GO 30J P4 6 -1 
Rl07S30G 9 -42 39C538G015JP4 6 -2 
Rl07S392G 9 -50 4-0100 6 -60 
Rl075393G � -29 9 -66 
Rl 0 754 32G 9 -41 4N38 6 -69 
Rl07S471G 9 -30 443-010-001 (SEE P/N SK66-52-14t 
Rl07S473G 6 -39 46206LFR 10 -3 

Rl07S512G 6 -38 494-003-001 ISEE P/N 101- 09�2) 
Rl07S513G 6 -32 508-001-001 ISEE P/N 0 20418-21 

) Rl07S562G 6 -40 508-002-001 I SEE P/N 020419-18) 
Rl07S563G 6 -41 50a-002-002 I SEE PIN 02041SJ \; 

Rl07S621G 9 -31 538-011(825 5 -5 
ftl 07S682G 6 -46 571-00 l-003 ISEE PI N  100070APt 
Rl07S752G 6 -37 511-001-015 ISEE P/N 101240API 

7-38 C�el 
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r 
FIGURE AND QUANTITY SOURCE 

PART NUMBER INDEX NUMBER PER ASSY. CODE 

FIGURE AND QUANTITY SOURC 
PART NUMBER 

INDEX NUMBER PER ASSY. CODE 

592-022-0)3 ISEE P/N KF$2-4401 80 4000 3 704-2 10 -23 

59 2-031-JOl ISEE P/N 22K1-821 804000 3804-1 1 -4 

60B103J400 6 - 8  8040004002-2 3 - 21 

8 -8 8040004002-56 3 -23 

9 -10 6060004254-1 4 -

60El04Jl00 8 -3 7 -

60B104Ml0) 5 -1 8060004255-1 6 -74 

6 -3 8060004256-1 4 - 6  

I:OB123J4GO 6 -11 1 - 4  

60Bl53 J 400 9 -5 8060004257-1 4 - 10 

608 2 22JI: �0 6 -5 1 -

B -4 8060004258-1 6 -

6JB223J250 
5 -4 8060004259-1 6 -73 

60e332J36J 9 - 8 8 06000 4261-1 4 - 2  

60B413J250 <; -1 7 -

60B563J250 8 -2 8080003906-1 � -22 

9 -9 60800039 25-1 3 - 20 

600224M100 6 -14 8080004124-1 5 -2ft 

60F474J100 8 -5 80S0004125-l 6 -76 

<; -13 8 080004126-1 s -56 

1:0 1 333 J 250 9 -6 80S0004 127-1 9 - 76 

644-007- 001 I SEE PIN HBMSS10I 80SJ004133-1 4 - 4  

6720107H015CD5C 6 -7 8110000833-l 1 - 15 

8 -9 8180000 7 80-1 1 -

6720l07H0150C5C 5 -3 8190001349-1 1 - 16 

6720S2 tf<O 20DC 5C 6 -4 8190001349 -2 1 -19 

7081N056P201lo< 10 -11 843-006-002 ISEE PIN 9284-A-140-171 

1 107000 10 -s 843-006-003 I SEE PIN S285-A-140-171 

11 H-071 10 -21 843-006-004 ISEE PIN S2S6-A-140-171 

13-1003 10 -14 859-002-076 ISEE PIN 218A044D-111 

( 
73-1007 10 -12 859-002-226 I SEE PIN 1642-2�6SS201 

7S5-004- 004 I SEE PIN CA2848-7 Sl 859-003-005 !SE E P/N 350-1200-1 8-07001 

785-013-002 !SEE PIN 07500-8841 859-003-014 ISEE PIN 35D-130D-10-07001 

) 8AC 11 10 -24 859-00't-148 !SEE PIN 9739AC632-161 

SA 1011 10 -7 85 9 -012-002 ISEE PIN 11247ACS32-161 

10 -16 8803000002-1 ISEE PIN 7l070001 

SA 2011 1 c -6 881240001S-2 !SEE PIN FSN-21A-101 

8A2021 10 -15 8S13200005-1 ISEE PIN 6720107H0150C5CI 

8000000171-1 l - 8S13200005-2 I SEE PIN 6720e26H0200 C5C I 

S010000626-1 1 -1 S813200006-3 ISEE PIN 3 90538GC15JP41 

2 - 8813200)06-4 ISEE PIN 3S024 8G030JP41 

802000)S41-1 2 -1 88l340001S-1 I SEE PIN 200031 

8030003706-1 2 -2 8814100009-13 (SEE PIN 6CF474J1001 

8030003708-1 2 -5 8S14100009-25 I SEE PIN 60S223J2501 

8030003114-1 3 -1 8814100009-27 !SEE PIN 601332J2501 

10 - 8S14100009-3 !SEE PIN 608104J1001 

S030003786-1 3 -19 8814100009-303 !SEE PIN 60810�M1001 

1 0 - 8814100009-308 I SEE PIN 600 22�1'41001 

8030003796-1 6 -61 8814100009-31 I SEE PIN 60B4nJ2501 

8030003817-1 3 -10 8814100009-33 ISEE PIN 60856!J2 501 

8030004072-1 3 -4 8814100009-64 !SEE PIN 60810!J4001 

4 - 8S14100009-65 ISEE PIN 608123J4001 

8030004073-1 4 -1 8814100009-67 ISEE PIN 60815!J4001 

5 - 8814100009-94 ISEE PIN 608222J6301 

8030004074-1 4 -3 8S14100009-96 ISEE PIN 608322J3601 

6 - 8815100013-251 !SEE PIN S NS475AJ10MII 

8030004075-1 3 -18 8815300009-6 I SEE PIN 5!8- 011C8251 

7 - 8819200033-1 I.SEE PIN OE9PVI 

80?0004076-1 1 -1 8819200033-2 !SEE PIN OA15P�I 

8 - 8819200033-3 ISEE PIN 0825PVI 

Sl) 3000 �::117-1 7 -5 8819200034-1 I SEE PIN OE9SVI 

9 - 8S19200034-2 !SEE PIN OA15SVI 

S030004084-1 2 -10 8819200034-3 ISEE PIN 0825SVI 

3 - 8819S00019-1 ISEE PIN TOE'iPI 

8030004085-1 3 -15 8819S00019-2 (SEE PIN 0Al5PI 

1 0 - 8819800019-3 I SEE PIN 0825PI. 

8030004103-1 2 -9 8819S00020-1 ISEE PIN OESSI 

10 - 8819S00020-2 I SEE PIN OA 15SI 

( 
8040003602-1 2 -3 8819800020-3 I SEE PIN 0825SI 

8040003606-1 1 -3 8829400009-1 CSEE PIN 28Pll 

. 8040003621-1 2 -6 8833300022-1 2 -1 

) 
8040003650-1 1 -2 8834400001-1 ISEE PIN 342004ll 

8040(103690-1 10 -19 88'tl700007 -l (SEE PIN 101-31!30- 09-2011 

80400036<;1-1 10 -2 8850800006-1 (SEE P/N 1020011 

804000370 ... 1 10 -22 88551t00422-1 !SEE PIN MClltOllBCPI 

-
·� 

Chqel 7· 



EE162-AH-OMI-Q10/E110 URA17E 

,�, 
FIGURE AND QUANTITY SOURCE 

PART NUMBER 
INDEX NUMBER PER ASSY. COOE 

FIGURE ANO QUANTITY SOURCE 
PART NUMBER 

INDEX NUMBER PER ASSY. CODE 

-

88��400422-2 (SEE P/N CD40128EI 

88 ��40C423-l (SEE P/N CD40018EI 

88�54004 24 - l (SEE PIN CD4013BEI 

88 �5400424-2 !SEE P/N CD4027BEI 

e8 5540C4 25-1 (SEE P/N CD4018BEI 

88�5400425-2 (SEE P/N CD4024BEI 

88�5400426-l ISEE P/N C040298EI 

€8�5400428-1 !SEE P/N C04049UBEI 

88 55400429-1 ISEE P/N C04 052BEI 

885�400431-1 !SEE P/N C04078BHI 

88 �!:4004 32-1 !SEE PIN CD4094BEI 

88 �!:400433-1 (SEE PIN CD4098BEI 

88��400434-1 I SEE PIN LM311NI 

86�5400436-1 ISEE PIN MC4558CPII 

88 554J0437-l !SEE PIN SN74LSOONOOI 

88 554:104 ?7-2 I SEE PIN S N 7 4 l S 10 NO 0 I 

88554004 38-1 I SEE P/N SN74LS109AN00l 

8855400439-1 (SEE P/N SN74S124NOOI 

88554)0440-1 !SEE P/N SN7 4LS160ANOOI 

88�540C441-1 I SEE P/N Tl072CPI 

88 �5400442-1 I SEE P/N Tllllll 

8855400443-1 (SEE PIN UA780U 1CI 

88 �5400444-1 !SEE P/N UA790U1CI 

8 8 �54 0 c 4 4 5- 1 I SEE PIN 4N381 

as 55400446-1 (SEE P/N 96LOZPCI 

385540C45l-2 tSEE P/N HI1-0201 - 51 

38�54004�2-1 !SEE PIN AD400761 

>1872000006-2 tSEE P/N 70B1N056P201WI 

8872000007-10 I SEE P/N E2A1031 

8872000007-13 I SEE P/N E2A1041 

887 2 00000 7 - 15 I SEE P/N E245041 

8872000007-7 (SEE P/N E2A1071 

) 88 720ClC007- 9 (SEE P/N E2A5021 

887200C008- l 0  ISEE P/N MT2Pl031 

887 20000 08- S (SEE PIN MT2P5021 

88 79000090-l t SEE P/N 1N40051 

887900 C09 2-1 I SEE P/N 1N44541 

88794) 0018- 1 ISEE P/N 1N524161 

88 7940 0019 -1 (SEE P/N 1N522661 

88 794:)0020-1 !SEE PIN 1N5258BI 

887940 00 20- 2  I SEE PIN 1N52811 

8879 70 0012-1 I SEE P/N MR8181 

8880200035- 1  ISEE P/NFT501 

8880300052-1 !SEE P/N MJE34391 

88803J0053-1 I SEE P/N 2N2222 AI 

8880300054-1 !SEE P/N 2A2907AI 

8881000002-1 I SEE P/N 1020011 

88823000:)5- 1 I SEE P/N 3700681 

8882500006- 2 !SEE P/N 3M12143-24-120131 

8885800007- 1 3 -

I SEE P/N 46206LFRI 

88 B6101JOO 5-1 (SEE P/N BAClll 

88800C054-6 ISEE PIN 73-10031 

B8 e 6700054-8 ISEE P/N 73 -10071 

8887 300004-1 I SEE PIN 8Al01U 

88 8730 C004- 2 I SEE PIN 8A20lll 

8887300004-3 I SEE PIN 8420211 

88S2400050-1 ISEE P/N 8030003796-11 

88924000�1-l 3 -

(SEE P/N CSC158261 

88924::1 0052-l I SEE P/N 4-01001 

88984 J0005-1 (SEE PIN OS5001 

8900720011-1 !SEE PIN 7174-0711 

':l2 84-A-14J- l 7 3 -14A 

9 285- A-140- 1 7 3 -148 

9 286- 4 -140-17 3 -14C 

9 6LOZP C 5 -21 

9139A0��2- 16 3 -14 

915-004-012 ISEE PIN NY04-040NGFI 

<;75-004- 021 ISEE PIN NV02-055GI 
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( PART 4 

REFERENCE DESIGNATION INDEX 

FIGURE AND FIGURE AND 

REFERENCE DESIGNATION INDEX PART N UMBER REFERENCE DESIGNATION INDEX PART NUMBER 

NUMBER NUMBER 

l 2 -1 802 00008 41 -1 1AlA1Al CR8 3 5 -7 1�4454 

!AI 2 -10 80 30004084-1 1 AlAI A1CRB8 5 -7 1 � 4454 

!A !A 1 3 - 4  8030004072-1 1 AlA!AlCR90 5 -7 1 � 4454 
lA!AlAl 4 -1 8030004073-l lA1 111Al CR9 2 5 -7 1'14454 
11\lAlAlCR l 5 -7 1114454 1AlAlAlCR97 5 -7 l'i 4454 
11\lA!AlCR 103 5 -7 lN4454 lllllllAlCR98 5 -7 1114454 
lA!AlAJCRl06 5 -7 1 N4454 llllllllllCR99 5 -7 l'i4454 

1A !AlA lCR 107 5 -7 1N 445 4 1A1 111A1C1 5 -1 60g 104" 100 

lA1AlAlCR10" 5 -7 1N4454 1111111111Cl:l 5 - 2  [�05PX471M 

1A1111111CR 11 5 -7 l"l4454 lAIAIAICll 5 -l 60Bl04M100 
1AIA1A 1CR 113 5 -7 1N4454 lA1AtA1C2 5 - 2  CK05f\X471M 

1A1A1A1CR12 5 -7 1N4454 1AlA1AlC3 5 - 2  C K  0 5 B  X471M 

lA1AlAICRI20 5 -7 IN4454 1AIA1AIC 4 5 -3 672DI07H01C,Q:s: 

1AlA1AlCR122 5 -7 1N4454 1 A1 A1A1C5 5 -4 C 'I 04ED 3 90J03 

!AlA !A !CR 123 5 -7 1N4454 1AlA1AlC 6 5 - 'j 53 8-0l! Cf\ 25 

1AlA1AlCR125 5 - 7  1N4454 lA1AlAIC&9 5 - 4  C"'04ED390J03 

1A1AIA1CR12<l 5 -7 1N4454 lAlA1A1C7 5 - 2  CK05f\X471M 

1AlAlAlCRl30 5 -7 1N4454 1AIAIA1C70 5 -6 CK058 XlOlM 

lA!AlA1CR 131 5 -7 l"l4454 1 AlAlAlCB 5 -1 608 104" 100 
lAIA1AlCRI33 5 -7 1N4454 1 AI AlA1C9 5 -1 60f\l04'4100 
lA1AlAICRI34 5 -7 l"l4454 1 AIA!Alll 5 -8 '1$75084-4 
lA !A !A lCR 136 5 -7 1N4454 IAIAIAIRl 5 -9 R CR 0 7G4 7?J S 

( 
1AlAIAlCRl3 8 5 -7 IN4454 IAIAIAIRl:J 5 -9 R C R 07G4 72 J S 

lAlAlA lCR 139 5 -7 1'14454 UIAIA!Rll 5 -9 H� 07G472JS 
1AIA!A1CR142 5 -7 1'14454 1AlA!AlR1 2 5 -9 RC�07G472JS 

1AlAlA1C R !43 5 -7 1N4454 lA!AlA1Rl 3 5 -9 RC� 07G472JS 

lA lA !A 1CR 1 46 5 -7 1114454 lA1AlAIR16 5 -9 RCR07G472JS 

lAlAIA!CRI49 5 -7 IN4454 1AlA1AlR17 5 -9 RCQQ7G472JS 
1AIA!AICR152 5 -7 1N4454 1AlA!AlRl8 5 -9 RCR07G472JS 

lAlA!AlCR 153 5 -7 IN4454 lA!AlAIR19 5 -9 RCR07 G472JS 

1AlAIAlCR156 5 -7 1N4454 1AlA!AlR2 5 -9 RCR 07G4 72JS 

lAIAlAlCR 157 5 -7 1N4454 1AIAIA1R23 5 -9 RCR 07G472JS 
1AlA1AICR!60 5 -7 1N4454 1 AlA1AlR24 5 -9 RCQ 07G 472JS 

1AlA1AlCR164 5 -7 1N4454 1AlA1AlR25 5 -9 RC R 0 7 G472 JS 

lA1AIAlCR168 5 -7 1N4454 1AlA1AlR26 !; -9 RCR07G472JS 

1AlAIAlCR170 5 -7 !N4454 IAlA1AlR27 5 -9 �CR 07G472JS 

1AlA!AlCR172 5 -7 IN4454 1AlA1AlR28 5 -9 RC� 07G472JS 

lA tAlA lCR 173 5 -7 1N4454 1AlAlAlP2 9  5 -9 �CR 07G4 72JS 

1AlAIA1CR174 5 -7 IN4454 1 AIA!AIR3 5 -9 QCR07G472JS 
1AlAIAICR!75 5 -7 1N4454 1 AlA lAIR 32 5 -9 RCR 07 G47 2JS 

lA1AlAlCR2 5 -7 1N4454 1A1AlA1R33 5 -9 RCR 07G4 72JS 

lA1AlAICR25 5 -7 1N4454 lA1A1AlR34 5 -9 RCR 07G4 72JS 
1AlA1AlCR 27 5 -7 IN4454 1AlA1AIR35 5 -9 Rn07G472JS 

1AlA1AlCR28 5 -7 1N4454 1 AlA1AIP36 5 -9 RCR 07G4 72JS 

1AlAIA1CR34 5 -7 1N4454 1AIAIAIR37 5 -9 RCR 07G4 72JS 

1AlA1A1CR35 5 -7 1N4454 1 AlAIA!R38 5 -9 RCR 07G472JS 

!A !A !A 1CR44 5 - 7  1N4454 1AIA1A!P4) 5 -9 RCR 07G472JS 
tAlA 1A lCR 45 5 -7 1N4454 1A1A1AIR41 5 -9 HR 07G4 7?JS 

1A1AlAlCR51 5 -7 1"14454 1AlAlAIR42 5 -9 .RC� 07G4 7:?JS 

1AlA1AlCR57 5 -7 IN4454 tAl AlAIR43 5 -9 RCR 07G4 72JS 

!AlA IAlCR 5 8  5 -7 1"14454 1AlA1AIR44 5 -9 'I.C'1.07G472JS 
lA !A !A !CR 59 5 -7 1N4454 1 AlAIAIR45 5 -9 R (Q 0 7G 4 72 J <; 
1AlA1A1CR61 5 -7 1N4454 1A1AlAlR4b 5 -10 R C R 0 7G 4R 7 J S 

1AlAIA1CR65 5 -7 1"14454 IAIA1AlR47 5 -11 RC'I. 07Gl02JS 
1AlA!AlCR66 5 -7 1"14454 1AlAIAlR48 5 -11 Rn 07Gl02JS 

lA1AlA!CR67 5 -7 1N4454 IA1AlA1R49 5 - 11 H<07GI 0 2JS 

1AlAIA1CR71 5 -7 1N4454 IA1AlA1R5 5 -9 Rn07G472J� 
!A !AlA lCR 75 5 -7 1N4454 1A1AIAIR5� 5 -9 RCR07G472JS 

lA lA lA lCR 76 5 -7 !N4454 1 Al AlAI R51 5 -9 RCR 07G4 72J S 

1AlA1A1CR8 5 -7 IN4454 lAlA1AlR52 5 -9 RCR 07G472JS 

( 
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FIGURE AND FIGURE AND 

REFERENCE DESIGNATION INDEX PART NUMBER REFERENCE DESIGNATION INDEX PART NUMBER ,,, 
NUMBER NUMBER 

1A1A1A1R53 5 -9 RC�07G472JS 1AlAU2C28 t -6 CKOSB X 102M 

1AlA1A1R54 5 -9 RC�07G472JS 1 AlAlA2C29 6 -6 ('<058 X 102M 

lA 1AlA1R 55 5 -12 RCR07G393JS 1 AlAlA2C30 6 -6 CK05BX1 02M 

1A1A1A1R56 5 -12 RCR07G393JS lAlA1A2C31 6 -6 CK058X10?M 

1A LA 1A 1R 5 7  5 -12 RCR07G393JS lAU1A2C32 6 -6 CK 0 58 X1 02M 

1A1A1A1R58 5 -13 RCR07G222JS 1 A1 A1A2C33 6 -7 67 20107H015Cr:J5: 

1A1A1A1R59 5 -13 RCR07:;222J S 1AlAlA2C34 6 -8 608 103J400 

1A1A1A1R60 5 -13 RCR07:;222JS 1AlAlA2C35 6 -8 608 l03J 400 

1A1A1A1R61 5 -11 RCR07G102JS l A1 Al A2C36 6 -8 608 l 03J 400 

1AlA1AlR62 5 -11 RCR07Gl02JS 1AHlA2C37 6 -8 608 103J 400 

1A1A1A1R63 5 -13 RCR07G222JS 1 AlAlA2C38 6 -8 608 103J 400 

1AlA1A1R8 5 -9 RCR07G472JS lA1AlA2C39 6 -9 C K0 5BX4 71K 

1AlA1A1R 9 5 -9 RCR07G472JS 1AlAlA2C40 6 -9 CK05BX4 71K 

lAlAlAlUl 5 -14 SN?4Sl24NOO !AlAlA2C4l 6 -9 CW::05BX471K 

l A l A lAlUl O 5 -15 SN74LS160AN�O 1AlA1A2C42 6 -9 C K05BX47 ! K  

1A lAl A1U11 5 -15 SN74LS160ANOO 1A1A1A2C43 6 -9 C K 05!' X4 7lK 

lA1A1A lU12 5 -15 SN74LS160ANOO 1A1A1A2C44 6 -10 C�04f0330J03 

1AlA1AlU13 5 -16 SN74L S OONOO 1AlA1A2C45 6 -10 C�04E0330J03 

1AlA1A lUl4 5 -17 C040248E 1AlA1A2C46 6 -10 C�04f0330J03 

1AlA1A1U15 5 -18 Cl40278E 1A1A1A2C47 6 -10 (�04f03 30J03 

1A1A1AlU16 5 -19 SN74LS10NOO 1 Al A1A2C48 6 -10 C'104E0330J03 

1 A1A1A1Ul7 5 -20 SN74LS1 09ANOO lA1A1A2C49 6 -11 60B l23J400 

1A1AlAlU18 5 -2 0 SN74LS109ANOO 1A1A1A2C5:J 6 - 11 608 1?3J400 

1A1A1A1U19 5 -20 SN74LS109AN:JO 1A1A1A2C51 6 -11 6oe 123J 4oo 

1A !A 1A1U2 5 -1 5 SN74LS160ANCIO 1A1A1A2C52 6 -11 608 123J 400 

lAlA1A1U20 5 -21 96LOZPC 1A1A1A2C53 6 -11 608 123J400 

1A!A1A1U21 5 -21 96LQZ PC 1A1A1AZC54 6 -3 608 1041-1100 

1A1AlA1U22 5 -20 SN74LS1 09ANOO 1A1ALA2C55 6 -3 6 OB 1 04,'11 0 0 

1AlA1AlU23 5 -20 SN74LS109ANOO 1 A1 AlA2C56 6 -4 6720826H0200:s: 

1A1A1AlU3 5 -15 SN74l Sl60ANOO 1AlAlA2C57 6 - 12 S'lS475A 01 0MI 

lA lA1A1U4 5 -15 SN74LS160ANOO 1A1 A1 A2C58 6 -13 2000 3 

1A1AlA1U5 5 -15 SN74 L S160ANO 0 1A1AlA2C59 6 -13 2000 3 

1A lA1AlU6 5 -15 SN74LS160ANOO 1A1AlA2C60 6 -13 20003 

lAlAlAlU7 5 -15 S N74LSL 60AN30 1A1A1A2C61 6 -13 20003 

1A1A1ALU8 5 -15 SN74LS160ANOO 1 AlA1 A2C62 6 - 13 ?0003 

1A 1A 1A lU9 5 -15 SN74LS160ANOO 1A1A1A2C63 6 -13 20003 

,) lA1A1A1Yl 5 -22 CR85U1 7.6904MHZ 1A1ALA2C64 6 -14 600224M 100 

lAlAlAZ 4 -3 8030004074-l 1A1A1A2C65 6 -4 6720826H0200:5: 

1AlALA2CR 177 6 -1 6 1N4005 1A1A1A2C66 6 -14 600224" 100 

lA1A1A2CR 178 6 -16 1 N4005 1A1A1A2C67 6 -3 608 104M100 

1A 1A1AZCR 1 7<l 6 -1 6 1N4005 lAlAlA2C68 6 -3 608 104M100 

lA 1A 1A2CR 180 6 -16 1N4005 1A1A1A2C69 6 -15 CI<05BX103M 

1A1A1AZCR181 6 -1 6 1�4005 1AlA1A2J5 6 -19 OA 1 5PV 

1AlA1AZCR 182 6 -16 1�4005 lA1AlA2J6 6 -20 DB 2 5PV 

1A1Al AZCR 183 6 -16 1N4005 1A1A1A2J1 6 -21 DE9PV 

1A1AlA2CR1P4 6 -17 MR 81 8 1A1AlAZP8 6 -22 3''112143-24-1?013 

lAlA1A2CRlA5 6 -17 M�BlA lA1AlA2Q1 6 -23 '4JE3439 

1A1A1A 2CP 186 6 -17 MR818 1A1AlA2Q2 6 -23 MJE34�9 

1A1A1A2CR189 6 -18 1N4454 1A1A1A203 6 -23 '1JE3439 

1A1A1A2CR 190 6 -18 1N4454 1A1AlA2Q4 6 -23 MJE3439 

1A1ALA2CR 191 6 -18 1N4454 lA1A1A2Q5 6 -24 2'12222A 

1A 1AlA2CR 192 6 -18 1N4454 l A1A1A2Qb 6 -24 2'122 22A 

1A1A1A2CR193 6 -18 1N4454 1A1A1A2Q7 6 -25 FT50 

1A1A1A2CR 194 6 -18 1N4454 1AlA l A2Rl30 6 -34 Rl075123G 

1A1A1A2CR 195 6 -18 1N4454 1A1A1A2R1:J1 6 -34 Rl07S l23G 

1AlAlAZCR196 6 -18 1�4454 lAlAlA2R102 6 -34 R L 0 7S 123G 

l A1AlA2CR 197 6 -18 1N4454 1A1A1A2R103 6 -34 � l07 S1 23 G 

1AlA1A2CR 198 6 -18 1N4454 lA1AlA2R1!14 6 -34 U07S123G 

lA1AlA2CR19<l 6 -18 1N4454 1AlALA2R1:J5 6 -35 ql 07S103G 

1A 1A 1A 2C 1 2 6 -1 390248G030JP4 1A1A1A2R106 6 -35 Rl07S103G 

1AlA1A2Cl3 6 -l 390248G030JP4 1A1A1A2R107 6 -35 Rl 07S 1 03G 

1A1A1A2Cl4 6 -2 390538G015JP4 1A1AlA2R1!18 6 -35 Rl07Sl03G 

lA1AlA2Cl5 6 -3 60fll 04Ml 00 1A1A1A2R109 6 -35 U07S l03G 

1AlA 1A2C 16 6 -3 608104M100 1A1AlA2RllO 6 -35 RL07Sl03G 

lA1AlA2C17 6 -3 6081 04M1 00 1A1AlA2R111 6 -35 Rl07Sl03G 

lA1A 1A2C18 6 -4 672J826H020DC5C lAlAlA2Rll2 6 -35 RL 07S103G 

1 A 1A lA 2C 1 9  6 -4 672�826>i02 00C5C 1AlAlA2Rll3 6 -35 RL 07S103G 

1A1A1A2C20 6 -4 6720B26H0200 C5C 1A1AlA2Rll4 6 -35 Rl 07S103G 

lA1A1A2C21 6 -3 6081 04M1 00 lAlA1A2Rll5 6 -36 RL 07S153G 

1AlA1A 2C22 6 -3 6081 04M1 00 1A1A1A2R 116 6 -3 6 RL07S153G 

1A1A1A2C23 6 -5 60'l222J630 1AlA1A2R117 6 -36 'U 07S153G 

1A1A1A2C24 6 -5 603222J63) 1A1A1A2R11B 6 -36 RL07S153G 

1A1A1A2C25 6 -5 608222J630 1A1AlA2R 119 6 -3 6 Rl 07515 3G 

lA1AlA2C26 6 -5 6082 22 J63CI 1A1A1A2R120 6 -3 6 Rl 07S1 53G 

1AlA 1A2C27 6 -5 608222J630 1A1AlA2R121 6 -36 'U 0 7 S 153G 

,,j 
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(� FIGURE AND FIGURE AND 

REFERENCE DESIGNATION INDEX PART NUMBER REFERENCE DESIGNATION INDEX PART NUMBER 

NUMBER NUMBER 
. 

1AlA 1A2R 122 6 -36 RL07Sl53G lA1 AlAZR 74 6 -31 H� 07G393JS 

lAIAlA2R l23 6 -37 U07S752G 1AlAIA2R75 6 -32 RL 07S513G 

lA1A lA 2Rl24 6 -37 RL07S752� 1AlAlAZR76 6 -32 ql 07S513G 

lA1AlA2R125 6 -37 RL07 S752G 1AlAlA2R77 6 -32 RL07S513G 

1A1A1A2R 126 6 -37 Rl07S752G 1AIAIA2R78 6 -32 U 07S513G 

l A 1 A 1 A ZR 12 7 6 -35 RL07S103G 1AlAlAZR79 6 -32 U07S513G 

lAlAlA2Rl28 6 -35 RL07S10% lA1AlA2R90 6 -32 RL 07 S513C 

1AlAIA2Rl29 6 -38 RL07S512G 1AlAlA2R81 6 -32 RL07S513G 

lA l A 1 A 2R l 30 6 -38 U07S512:; 1AIAIA2R82 6 -32 RL 07S513G 

1 A 1 A l A ZR l 31 6 -3 8 ql07 S512G IAI AlA2R83 6 -32 RL 07S513G 

1A1A1A2R 132 6 -3 8 RL07S512G lA1AlA2R84 6 -32 U07S513G 

1AlAIA2R133 6 -38 RL07S512G 1AlAlA2R85 6 -33 U07S183G 

1AlAIA2Rl34 6 -39 RL07S473G lA1A1A2R86 6 -33 RL 07S183G 
1 Jo 1 A 1 A ")0 1 ":lh 6 -39 RL07S473G !AlAlA2R87 6 -33 �LO?Sl83C J._� l.M J.KLP l_J_J 

lA!AlA2Rl36 6 -39 RL07 54 73G 1A1AlAZR88 6 -33 R L 0 7 S l 8 3G 

lA lA lA2R 137 6 -3 9 RL07S473G 1AlAIA2R89 6 -33 RL 07S183G 

1AlA1A2R 138 6 -3 9 RL07S473G 1A1AIA2R90 6 -33 RL 07Slt'3G 

1AlAlA2Rl39 6 -40 RL07S562G lAIAlA2R91 6 -33 U07Sl83G 

lA lA IAZR 140 6 -40 RL07S562G 1AlUA2R92 6 -33 H 07 � 18 3 G  

l A  l A  1A2R 141 6 -40 Rl07S5 62G IA1A1A2R93 6 -33 'll07Sl83G 

1AlAlA2Rl42 6 -40 RL07S562:; I AlAI A2R94 6 -33 �L07 S 183G 

lA1A1A 2Rl43 6 -41 Rl07S5 6% I AlAI A2R95 6 -34 RL 0 7S 12 3G 

lA1AlAZR144 6 -41 RL07 S563G IA1A1A2R96 6 -34 R l 07 Sl2 3G 

1A lA lAZR 145 6 -41 Rl07S563G lAIAlA2R97 6 -34 RL07Sl23G 

I AlA IAZR 146 6 -41 Rl07S563G lA1AlA2R98 6 -34 U 0 7Sl23 G 

1 A 1 A 1 A 2R 14 7 6 -42 RL075272 � 1AIAIA2R99 6 -34 U07Sl23G 

1A1AlA2Rl56 6 -43 Rl20Sl04G IA1A1AZT 1 6 - 60 4-0100 

1AlA IA2Rl57 6 -43 RL20Sl04> I AIAIA2T2 6 - 61 8030003 706-1 

lAIAlA2Rl5R 6 -43 RL20SI04:; lAlA1 A2U24 6 - 62 co 4 o788E 

IAIAIA2Rl59 6 -43 RL20Sl04G lA1AlA2J25 6 - 62 C040788E 

lAIAlA2R 160 6 -44 EZA103 1 AlA 1 AZJ 26 6 -63 C040948 E 

lAlA1A2Rl61 6 -38 RL075512G 1AlAIA2J27 6 -63 CD40948E 

IAIA1A2Rl62 6 -3 8 RL07 S512G I AIA1A2U28 6 - 63 CD40941l E 

IAIAIA2R163 6 -42 R L07 52 72 G IAIA1A2J29 6 -63 CD40948E 

( 
lA1AlA2R 164 6 -42 RL07 5272:; IAIAIA2J30 6 -63 CD4094BE 

lAIAlA2R 165 6 -45 RL07S243G 1AIAIA2J31 6 -64 'IC4558CPI 

1 A 1 A 1 A ZR 166 6 -45 RL075243G 1AIAIA2J32 6 -64 �C4558CP I 

IAIAIA 2Rl67 6 -46 RL07 5682:; lAIAlA2U33 6 -64 'IC455BCP I 

!AlA lA ZR 168 6 -46 RL07S682G I AIAIA2J34 6 - 64 'IC4558CPI 

1AIA1A2Rl69 6 -47 Q.L075821G lAIAlAZJ35 6 - 64 '1C45sgcp 1 

lAlA1A2RI70 6 -47 RL07 S821G 1AIAIA2J3 6 6 - 62 CD4078BE 

IAIAIA2R 171 6 -48 RL07Sl33G 1AIAIA2J37 6 -65 CD4001B E 

1AIAIA2Rl72 6 -48 RL075133G 1AlAIA2J38 6 -65 [040018 E 

1AIA1A2Rl73 6 -48 RL07Sl3% lAIAlA2J39 6 -66 "'C14011BCP 

lA lA 1A ZP 174 6 -48 RL07S13% IAIAIA2J40 6 -67 UA780UlC 

lA lA lA ZR 175 6 -49 E2A504 1AlA1A2J41 6 - 68 UA 790UIC 

1 AlA 1A ZR 176 6 -50 E2Al04 1AlAlA2ll42 6 - 67 UA780UIC 

lAIAIAZR 177 6 -49 E2A504 IAIAIA2J45 6 - 6 9  4 �  3 8  

1 /1.  lA l A 2 R  178 6 -51 RCR07G514JS IAIAIA2'/Rl 6 -70 1 � 5 2588 

lA1AlA2R 179 6 -52 RCR07G225JS lAlAlAZVR2 6 -70 1'152588 

lAIAIA2Rl80 6 -27 E2A502 lAIAlA21/R3 6 -71 1 '1522 68 

IAIA1A 2Rl81 6 -27 E 2A 502 1 AI AIA21/R4 6 -72 n 52418 

lHA 1A 2P 182 6 -53 RSR32G561JS lA1AlA21/R5 6 -72 1 '152418 

1AlAlA2R 183 6 -40 RL07 S562G 1AIA12A2 Rl55 9 -31 H07S62IG 

lA 1A IA2R 184 6 -41 Rl07 S5 63G l AI A2 3 -18 803 0004075-1 

lAlA IA 2Rl85 6 -44 E 2A 1 03 I AIA2A R305 9 -49 H 07Sl02G 

IAIAIA2Rl86 6 -54 RCR32G2R7JS 1AIA2Al 1 -1 8030004076--1 

1AIA1A2Rl87 6 -54 RC02G2 R7JS 1 AI A2AlA R12 8 -I8 RL07S753G 

lA lA 1 A ZR 1 8 8 6 -35 I RL07SI03; 1 AlA2AlCRl 8 -10 1 \j 4454 

lA1AlA2R 189 6 -55 RCR20GI51JS 1 AlA2AlCR18 8 -10 I '14454 

lAIAlA2Rl90 6 -56 RCR07G4R7JS I AIA2111CR19 8 -10 1'14454 

1A lA IA2R 191 6 -57 RCR07G332 JS 1 A 1 A2 AI CR2 8 -10 1 '14454 

lA1AlA2Rl92 6 -57 RCR07G332JS 1AlA2AICR2J 8 -IO 1 '14454 

1A 1A 1A2R 193 6 -58 RC'<07G515JS lAIA2AtCR2l 8 -IO 1'14454 

lA lA IA2R 194 6 -59 RCR07Gl05JS 1AlA2AlCR3 8 -10 1 '14454 

1AIA1A 2R64 6 -26 Rl07 S3 03G I AlA2AlCR4 8 -IO 1 '14454 

lAIAlAZR 65 6 -27 E2A502 1A1A2AICR5 8 -10 1 '14454 

lAIA1A2R66 6 -28 RL07S203G 1AlA2AlCR6 8 -10 1 \j 4454 

IAIAIA2R67 6 -27 E2A502 1 AlA2AlC1 8 -1 C�05BX104M 

IAIA1A2R68 6 -29 RL07S3 93:; lAIA2AlCD 8 -2 60B563J250 

1A lA 1A2R 69 6 -30 E2Al 07 1AlA2AlC11 8 -3 60B IC4J 100 

1AlAIA2R70 6 -28 Rl07S203:; 1 AIAZAICIZ 8 - 2  608 563J250 

IAIAIA2R 11 6 -31 RCR07G393JS lAlA2AlC13 8 -I CK05BXI 04M 

lAlAIA2R 72 6 -31 RCR07G393JS 1AlA2AlCl4 8 -1 Cl( 0 58 XI 04M 

( 
1A1AIA2R13 6 -31 RCR 07G3 93 J S 1 AlA2AlC15 8 -4 60B 222J 6�0 
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FIGURE AND FIGURE AND 

REFERENCE DESIGNATION INDEX PART NUMBER REFERENCE DESIGNATION INDEX PART NUMBER 

NUMBER NUMBER 

� 

1A1A2A1Cl6 8 -4 608 222 J630 1A1A2A1R2 8 -11 R'l55C3742F 
1A1A2A1C17 8 -1 CK058X104M 1AlA2AlR2() 8 -12 RL 07510 3G 

1A1A 2A1C1 8 8 -1 CK05B X1 04M 1 A1A2A1R21 8 -12 RL 07S103G 

1A1A2A1C19 8 -1 CK05 8X104M 1 A lA2Al R22 8 -12 Rl07S103G 

1A1A2A1C2 8 -2 608 56 3 J2 50 1A1A2A1R23 8 -12 RL07Sl03G 

lA 1A2A1C20 8 -1 CK05B X1 04M 1 AlA2A11l24 8 -12 RL07S103G 

1A1A 2A1C22 8 -1 CK05BX104M 1 AlA2A1R25 8 -21 RL 07S202G 
1AIA2A1C226 8 -9 672D1 07H01 5CD5C 1AlA2A1R2b 8 -21 Rl07S202G 

lA1A2AlC23 8 -1 CK05 8X104M 1AlA2A1R27 8 -22 U07S303G 

1AIA2A1C26 8 -1 CK05B X1 04M 1A1A2A1R28 8 -23 RL 07S203G 
1A1A 2AlC27 8 -3 60B104J100 1A1A2A1R29 8 -23 RL 07S203G 

1A1A2AlC 2 8  8 -3 608 1 04J1 00 1A1A2AlR3 8 -12 R L 0 7 S 10 3G 
1A1A2A1C29 8 -5 60F474J100 1A1A2A1R31 8 -24 RCR07G101JS 
iAiA2AiC3 8 -1 CKOSR Xi 04M iAiA2AiR32 8 -24 �CR 07Gl01JS 
1AlA2AlC30 8 -5 60F474Jl00 1 AlA2AlR33 8 -24 R r"ll 1"\'71"' "'I ,..., • r 

1..-' U I� l. Vl..JI,::, 

1AlA2A1C31 8 -6 CK05BX102M 1 A1A2A1R34 8 -24 RCR 07G101JS 
1AlA 2AlC32 8 -1 CK051lXl04M 1 AlA2AlR36 8 -12 RL 07S103G 

lA 1A2A 1(33 8 -1 CKOSB X 104M 1 AlA2AlR37 8 -12 RL07Sl03G 
1AlA2AlC34 8 -6 CK05BX1 02M 1 A1A2A1R38 8 -12 Rl 07S 103G 
lA1A2AlC35 8 -6 CK05BX102M lAlA2A1R39 8 -12 U 07S103G 
1A1A2AlC36 8 -6 C K05B X1 02 M 1AlA2AlR4 8 -13 Q � 5 5C 4022F 
lA lA2A1C37 8 -1 CK05B X1 04M 1 A1A2AlR40 8 -12 Rl 07Sl03G 
1A lA 2A 1C38 8 -1 CK051lX104M 1 AlA2AlR41 8 -12 RL 07Sl03G 
1AlA2AlC39 8 -3 60Bl04Jl00 1 AlA2 A l R42 8 -25 RL 07S512G 
lAlA2AlC4 8 -1 CK059 Xl 04M lA1A2AlR43 8 -26 MTZP 103 
lAIA2AlC40 8 -1 CK05BX104M 1AlA2AlR44 8 -26 MT2P103 
lAlA2AlC41 8 -1 C K05B X1 04M 1AlA2A1R45 8 -27 R L 0 7 S51JG 
1A1A2A1C42 8 -7 CK05�X 47lM 1 A1A2A1R46 8 -23 Rl 07S203G 
1A 1A 2A !C43 8 -7 CK05BX471M 1A1A2A1R47 8 -28 RL07S152G 
1A1A2A1C44 8 - 8  6081 03 J400 1A1A2A1R48 8 -28 RL07S152G 
1A1A2A1C45 8 - 8  60B103J400 1A1A2A1R49 8 -29 RCR 07:>155JS 
lA1A2A1C46 8 -1 CK05BX104M l AIA2A1R5 8 -13 �'l55C4022F 
1A1A2AlC47 8 -6 CK05BX1 02� l A1A2A1R50 8 -25 R L 07 S512G 
1AlA2A1C 4 8  8 -6 CK05BX102M 1 AlA2A1R'i1 8 -30 RCR 07G1 05JS 
1A 1A 2A1C49 8 -1 CK05�X104M 1A1A2A1R52 8 -12 RL07S103G 

") 1A 1A2A 1(5 8 -1 CK05B X1 04M 1A1A2.UR53 8 -12 Rl 0 7Sl 03G 
lA1A2A1C50 8 -1 CK05BX104M 1A1A2A1R54 8 -30 RCR 07G105JS 
lA1A2AlC6 8 -2 608563J250 1A1A2A1R55 8 -31 U07S333G 
1A1A2A1C7 8 -1 CK05BX104M 1A1A2A1R56 8 -31 RL07S333G 
1A1A2A!C 8 8 -2 60B563J250 1A1 A2AlR57 8 -12 RL 07S103G 
lA 1A2A 1C9 8 -3 60Bl04J100 1A1A2A1R58 8 -12 RL 07S103G 
1A1A2A1R 8 -33 RL07S1 83G 1A1A2A1R59 8 -32 RL07Sl02G 
lA1A2A1R 8 -33 RL07S1 83G 1AlA2AlR6 8 -14 Rf.l55C6342F 
1A1A2A1R1 8 -11 RN55C3742F 1 A1A2A 1 RbO 8 -32 �L 07S102G 
1A1A 2A1R10 8 -16 R N55C5762F 1A1A2AIR63 8 -21 RL 07S202G 
1A1A2A1R100 8 -39 RCR07G393JS 1AlA2A1Rb4 8 -21 RL07S202G 
1A1A2AlR101 8 -12 RL07S103G lA1A2A1Rb5 8 -21 RL 07S202G 
lA 1A 2A 1R 102 8 -12 RL07S103G 1 A1A2A1R66 8 -21 RL 07S202G 
1A1A2A1R103 8 -39 RCR07G393JS 1A1AZA1R67 8 -21 RL07S 202G 
1A1A2A1R 104 8 -39 RCR07G393JS 141A2A1R68 8 -21 RL07S202G 
1AlA2AlR 105 8 -39 RCR07G393JS 1A1A2A1R69 8 -32 Rl 07S102G 
lA1A2A1R 106 8 -40 RCR07G 821JS 1A1A2A1R7 8 -15 RL 07S154G 
1A 1A2A 1R 107 8 -40 RCR07G8 21JS 1 A1A2A1R7) 8 -32 Rl 07S102G 
1A1A2A1R108 8 -21 RL07S202G 1 A1A2A1R71 8 -23 RL 07S203G 
1A1A2AlR 109 8 -39 RCR07G393JS 1 Al A2A1R72 8 -23 RL 07S203G 
1A1A2A1Rll 8 -11 RN55C34 82F 1A1A2A1R13 8 -23 RL 07S203G 
1A1A2AlR 110 8 -32 RL07S102G 1A1A2A1R74 8 -23 RL 07S203G 
1 A 1 A 2 A 1R 111 8 -32 RL07S102G 1A1A2AlR75 8 -34 RL 07S243G 
1A1A2A1R 112 8 -41 RL07S272G 1 A1A2A1R 76 8 -23 RL 07 S203G 
1A1A2A1Rll3 8 -12 Rl 07 51 03G 1A1A2AlR77 8 -34 RL 07S243G 
lA 1A2A 1R 114 8 -12 RL 07 51 03G 1 A1A2A1R7A 8 -23 RL07S 203G 
1A 1A2A lR 115 8 -42 RCR07G106JS 1A1A2A1R79 8 -35 Rl07Sl63G 
1A 1A2A 1R 116 8 -30 RCR07G1 05JS 1A1A2A1R8 8 -15 U07Sl54G 
1A1A2A1Rll7 8 - 22 Rl07S303G 1 AlA2A1R80 8 -23 RL 07S203G 
1A 1A2A 1R 118 8 -43 Rl07S-362G 1 A1A2A1R8� 8 -36 RL07S413G 
1A1A2A1R 119 8 -22 RL07S303G 1AlA2A1R8 2  8 -26 MT2P103 
1 A 1A 2A 1 R 120 8 -12 RL07S103G 1 AlAZ A 1 R83 8 -12 RL07S103G 
1A1A2A1R 121 8 -21 RL 07 52 02G 1 A 1 AZA 1R84 8 -12 RL07S103G 
1A 1A2A 1R 13 8 -19 RL 07 S134G 1A1A2AlR85 8 -12 �L07$103G 
1AlA2A1R14 8 -12 RL07S1 03G 1A1A2A1R86 8 -12 RL07S103G 
1A1A2A1R15 8 -12 RL07S103G 1A1A2A1R87 8 -23 Rl 07S203G 
1A1A2A1R16 8 -12 RL07S103G 1AlA2A1R88 8 -23 RL 07S203G 
1A 1A 2A1R 11 8 -20 RL07S153G 1 AlA2 A1 R89 8 -37 RL 07S224G 
1A1A2A1R18 8 -12 R L07 Sl 03G 1A1A2A1R9 8 -16 RN55C 5762F 
1A1A2A1R 19 8 -12 RL07S103G 1AlA2A1R90 8 -37 Rl 07S224G 

,�J 
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(' FIGURE AND FIGURE AND 

REFERENCE DESIGNATION INDEX PART NUMBER REFERENCE DESIGNATION INDEX PART NUMBER 

NUMBER NUMBER 

lA 1A2A lR 91 B -24 RCR07G1 01 JS lA1A2A2Cll8 9 -6 60!333J 250 

1AlA 2A1R92 B -30 RCR07Gl05JS 1AlA2A2Cll9 9 -5 608 1 ')1J 400 

1AlA2AlP93 B -3 8 RCR07G223JS 1A1A2A2Cl19 9 -6 60 I 33 3J 2 50 

l AlA2AlR 94 B -24 RCR07Gl01 JS 1A1A2A2Cl20 9 -6 611I333J 250 

lA lA2A lR 95 8 -24 RCR07Gl01 JS lAlA2A2C12l 9 -6 6 0 I 3 3 3J 2 50 

1A1A2AlR 96 8 -24 RCR 07Gl 01 J S 1AlA2A2Cl22 9 -6 60I333J250 

lAlA2AlR 97 B -24 RC R07Gl01 JS 1AlA2A2Cl23 9 -6 60I333J250 

lA lA2A lR 98 B -39 RCR07G393JS lAlA2A2Cl24 9 -6 60I333J 250 

lAlA2AlR99 8 -39 RCR07G393 JS 1A1A2A2Cl25 9 -6 60I333J250 

lA1A2A1U1 B -44 MC455 8C PI 1A1A2A2Cl26 9 -6 60 I 3 33J 2 50 

1A1A2A1U10 8 -47 LM311N 1A1A2A2C127 9 -6 60I333J250 

1A1A2AlU11 B -4 7 LM311N 1A1A2A2C128 9 -6 601333J250 

1AlA2AlU12 8 -49 CD40988E 1A1A2A2C129 9 -6 601333J250 

lA!A2AlUl3 8 -44 MC4558CPI lAlA2A2Cl30 9 -6 601 333J 250 

lA1A2AlU14 8 -44 MC4558CPI 1AlA2A2C131 9 -6 60I333J250 

1A1A2A1U15 8 -44 1 MC455 8CPI 1A1A2A2C132 9 -6 601333J250 

1A1A2AlU!6 8 -44 ,"'C4558CPI 1 AlA2A2Cl33 9 -6 601 �33J250 
lAlA2AlUl7 8 -44 Me 4 55 8C PI 1A1A2A2C134 9 -6 601333J250 

1A1A2AlU18 8 -47 LM3ll N 1A1A2A2Cl35 9 -6 60I333J 250 

1AlA2A1Ul9 8 -45 HIL-0201-5 lA1A2A2Cl36 9 -6 60I333J 250 

lA lA2A lUZ 8 -44 MC45')8CPI 1A1A2A2Cl37 9 -7 608473J250 

1A1A2A1U21 8 -48 MC14011BCP 1A1A2A2Cl3!:l 9 - 7 608473J250 

lA1A2A1UZZ 8 -50 CD4013BE 1A1A2A2C139 9 -7 608 4 73J 2 50 

1A1A2A lU23 8 -48 MC140l1BCP 1A1A2A2Cl40 9 -7 60B473J250 

1AlA2AlU24 8 -48 MC140llACP 1 A1A2A2Cl41 9 -7 6084BJ 250 

1AlA2AlU25 8 -51 CD4029BE 1A1A2A2C142 9 -7 608473J 250 

1A lAZA 1U26 8 -52 CD40t8BE 1A1A2A2Cl43 9 -7 608473J250 

lA1A2AlU27 8 -52 CD40188E 1A1A2A2Cl44 9 -7 6')f\471J250 

1AlA2AlU28 8 -53 CD4049U8E 1 AlAZA2Cl45 9 -7 6!J8473J 250 

1AlA 2AlU29 8 -54 CD40128E 1AlA2A2C146 9 -7 608 4 73J 2 50 

1AlA2hlU3 8 -44 MC455 8CPI 1A1AZAZC147 9 -7 608 4 73J 2 50 

lA 1A2A1U30 a -55 CD4024BE 1A1A2AZC14A 9 -7 608473J 250 

1A1A2A1U31 a -4a "'C14011BCP 1A1AZA2C149 9 -7 60847?J250 

!A 1A 2A 1U32 a -48 MC1401l BCP 1A1A2A2C150 9 -7 608';71J250 

lA1A 2AlU33 8 -55 CD40248E 1A1A2A2Ci S 1 9 -7 608 4 73J 2 50 

( 
lA 1A2AlU34 B -55 CD4024BE 1A1A?A2C152 9 -7 608473J250 

lAlA2AlU35 8 -47 LM311N 1A1A2A2Cl53 9 -7 608 4 73J 250 

1AlA2A1U36 8 -4 7 l M3ll N 1A1A2A2C154 9 -7 608473J250 

lA1AZA1U4 8 -44 MC4558CP1 1A1A2AZC155 9 -7 608473J 250 

1AlA2AlU5 8 -45 >H 1-0 201-5 1A1AZA2C156 9 -7 608473J 250 

1A1A2A 1U6 8 -46 Tl072CP 1A1A2AZC157 9 -B 608 332J 360 

1�1A2AlU7 8 -44 MC455 8CPI 1A1A2A2C15B 9 -8 608 332J 360 

1A1AZA1UB B -47 LM31l N lA1A2A2C159 9 - B 608 332J 360 

1A1AZA1U9 8 -48 MC 14011 f\C P lAlA2A2C160 9 -8 608 33?J 360 

1A 1AZA2 7 -5 803 0004 077 -l lA1A2A2Cl61 9 -8 608 332J 360 

lA1A2A2CR 10 9 -14 1N4454 1A1A2A2C162 9 -8 608 332J 360 

1A1AZA2CR 11 9 -14 1N44�4 1A1A2A2C163 9 -8 608 332J 360 

1A1A2AZCR 12 9 -14 1N4454 lAlA2A2C164 9 -8 608 332J 360 

1A1AZA2CR 13 9 -14 1N4454 1AlA2A2Cl65 9 -B 608332J 360 

1A1A2A2CR 14 9 -14 1N4454 1AlA2A2Cl&6 9 -a 608 33;:>J 360 

1AlAZAZCR15 9 -14 1N4454 1 Al A2 AZC 16 7 9 -8 608 33?J 360 

1A 1AZA2CR 16 9 -15 1N4005 1 AlAZA2Cl68 9 -a 608 132J 360 

1A 1A2A2CR 17 9 -15 1N4005 1AlAZA2Cl69 9 -8 608 332J 360 

1AlA2A2CR22 9 -14 1N4454 1 AlA2A2Cl70 9 -8 608332J 360 

1A1AZA2CR23 9 -14 1N4454 1AlA2A2C171 9 -a 608 33ZJ 360 

1AlA2A2CR24 9 -14 1N4454 1 Al A2A2Cl72 9 -8 608 332J 360 

1A1A2A2CR25 9 -14 1N4454 lAlAZA2Cl73 9 - 8  608332 J 360 

1A 1A2A 2CR 8 9 -14 1N4454 1AlAZAZC174 9 -8 608 33ZJ 360 

1 A 1 A ZA 2C 100 9 -5 60�153 J400 1AlA2A2Cl75 9 -8 608 332J 360 

1AlA2A2Cl01 9 -5 608153 J400 1AlA2A2C176 9 -8 608 332J 360 

1AlA2AZC102 9 -5 608153J400 1A1A2A2Cl77 9 -9 608 563J 250 

1AlA2AZC103 9 -5 608153 J400 1A1A2A2C17B 9 -9 608 563J 250 

1AlA2A2C104 9 -5 608153 J400 1 AlAZA2Cl79 9 -9 608 563J 250 

lAlA2A 2Cl05 9 -5 608153J400 1A1A2A2C190 9 -9 608 563J 250 

1A1AZA 2Cl06 9 -5 608153 J400 lA1A2A2Cl8 1 9 -9 608 563J 250 

1A1AZA2C 107 9 -5 608153J400 1AlA2A2Cl8 2 9 -9 608 563J 250 

lA1A2A2Cl08 9 -5 608153 J400 1A1A2A2C18 3 9 -9 608 563J 250 

1AlA2A2Cll0 9 -5 609153 J400 1A1A2A2C184 9 -9 608563JZ50 

1A1A2AZC1ll 9 -5 608153 J400 1A1A2A2Cl85 q -9 608 563J 250 

1AlAZA2Cl12 9 -5 608153 J400 1 AlA2AZC186 9 -9 608 563J 250 

1AlA2A 2Cll3 9 -5 6Qql53 J400 1AlA2A2ClA7 9 -9 6Q8�f,3J?50 

1AlA2A2Cll4 9 -5 60815 3 J400 1A1A2A2Cl8R 9 -9 608 563J 25 0 

1AlA2A2C115 9 -5 60Bl'>3 J400 1A1A2A2Cl8 9 9 -9 608 563J250 

1AlA2A2Cll6 9 -5 60f\153 J400 1AlA2A2C190 9 -9 608 56'1J250 

( 
1AlAZA2Cl17 9 -6 60I333J250 1 AlAZAZC191 9 -9 608 563J 250 
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REFERENCE DESIGNATION INDEX PART NUMBER REFERENCE DESIGNATION INDEX PART NUMBER ·"')· 
�. 

I 

NUMBER NUMBER 

lA lAZi\ 2C 192 9 -9 603 563 J250 1 AlA2A2C99 9 -5 60B 153J 400 
1AlA?A2Cl93 9 -9 60B563J250 1 A1 AZ A2 Jl 9 -16 DB 2 5PV 

1AlA2A2C194 9 -9 60B563JZ50 1 AlA2A2J 2 9 -17 OE9SV 

1AlA2A2C195 9 -9 60B563J250 1A1A2A2J3 9 -18 Ofl2 5SV 

1A1A2A2C196 9 -9 60B563J250 1 A1A2A2J 4 9 -19 OA 15SV 

lA 1A 2A2C 197 9 -3 CK05BX104M 1 AlAZA2Q1 9 -20 21l222?A 

1AlA2A2Cl98 9 -3 CK05BX104M lAlAZA2Q2 9 -21 2'12907A 

1A 1A2A 2C 199 9 -3 CK05BX104M 1 A1A2AZQ3 9 -22 NJE3419 

lA 1A2A2C200 9 -3 CK05R X1 04M 1AlA2A2Q4 9 -23 FT50 

1AlA2A2C201 9 -1 CK05RX1 OZM 1ALA2A2Q5 9 -22 'IJE3439 

LA 1A?A2C202 9 -1 CK05RXLOZM 1 AlAZA2Q6 9 -23 FT50 

1A 1A2A2C203 9 -10 60B103J400 1 A1A2A2:;)7 9 -20 2'1272?A 

1AIA 2A2C204 9 -10 609103 J400 1 ALA2A2Q8 9 -21 2'12907A 

lAlA2A2C 205 9 -5 6Qg 153 J400 l A1A2A2Rl32 9 -24 Cl1 1"\ "7�L O'"tr' 
"'L VIJUOLU 

l A l A 2 A 2 C 2 06 9 -5 60Bl53J400 lAlA2A2Rl33 9 -24 �L 07S682G 
1AlA2A 2C207 9 -11 CM04FC301J03 1A1A2A2R134 9 -25 R CR. 07G5llJS 

LA1A2A2C208 9 -11 CM04FC301 J03 IA LAZA2R135 9 -25 Rr� 07G511JS 
lA1A2A2C209 9 -!2 CK05� XI 03M 1 A1A2A2Rl36 9 -25 �C�07G51lJS 
1AlAZA2C2l0 9 -12 CK05B Xl 03 M 1 AlA2A2Rl37 9 -25 RCR 07G5llJS 

1A 1A2AZC2ll 9 -13 60F474J100 1AlAZAZR138 9 -26 Rl 07S203G 

1 A 1A 2A ZC 212 9 -13 60F4 74J100 1ALA2A2R139 9 -27 Rl 0752 23G 

lA1AlA2C213 9 -3 CK058 Xl 04M 1AlA2A2R140 9 -27 Rl07S223G 

1 A 1A2A2C2l4 9 -3 CK058 X1 04M 1A1A2A2Rl4l 9 -27 �L 07S22 3G 
lAlA2A2C215 9 -3 CK05f\ Xl 04M 1 A1AZA2R 142 9 -27 Rl 07S223G 
1A1A2A2C2l6 9 -3 CK058Xl04M I A1AZA2Rl43 9 -27 R l 0 7 52 2 3G 

1A 1�2A2C217 9 -3 CK05BX104M 1 A1A2A2R144 9 -27 �l 07S223G 
1AlA 2A2C218 9 -2 CK05BX101M I AIAZA2Rl45 9 -27 RL 07S223G 
1A1A 2A2C219 9 -2 CK058 X1 01 M tAlAZAZR146 9 -27 RL 07S223G 
1A IA2A2C 51 9 -1 C K058 X1 02 M 1AIAZA2 Rl47 9 -28 "'T2P502 

I A!A2A2C52 9 -2 C K058 X1 01 M 1 AlA2A2R148 9 -28 "4T2P502 
1A1A 2A2C53 9 -2 CK05B XI 01 M l A1A2A2R149 9 -28 "'T2P502 
1A1A2A2C54 9 - z CK05RXLOLM 1 ALA2A2Rl50 9 -28 "'T2P502 
1A 1A2A2C 55 9 -2 CK058Xl01M 1 A1A2A2Rl51 9 -29 RL 07S10 3G 
1A IA21\2C 56 9 -3 CK05BX104M 1 A 1 A2 A 2 R I 52 9 -30 RL07S471G 
1AIA2A2C57 9 -3 CK058 X1 04M I A1A2A2R153 9 -30 RL 07S471G 

.) 
lAIA2A2C58 9 -3 CKO�BXI04M 1 A1A2A2Rl54 9 -30 RL 07S471G 
1AlA2A2C59 9 -3 CK05BX104M 1 A1AZA2R155 9 -30 RL07S471G 
lA 1A ZA 2C 60 9 -3 CK058X104M 1 Al A2 A2R 194 9 -32 Rll 55C 3742F 

1A 1A2A2C61 9 -3 C K05B X1 04M 1AIA2A2R195 9 - 32 R'I55C3742F 
1AlA2A2C62 9 -3 CK05RX1 04M 1A1A2A2 R196 9 -32 RN55C3742F 
1A1A2A2C63 9 -3 CK05f1Xt 04M 1 A1AZA2Rl'l7 9 -32 � � 55C 3742F 
1AlA2A2C64 9 -3 CK058Xl04M 1AlA2A2P.l'l8 9 -3? R'I55C3742F 
1A1A2A ZC65 9 -3 CK05RX104M 1A1AZA2Rl99 9 -32 R'I55C3742F 
IA1A2A 2C66 9 -3 CK058X104M 1 AlA2A2R200 9 -32 R � 5 5C 3 742 F  

1 A  1A2A2C67 9 -3 C K05R X1 04 M 1 AIA2A2R2at 9 -32 R"55C3742F 
1A1A2A2C68 9 -3 CK05BX104M 1AlA2A2R202 9 -33 U07SI83G 
1AlA2AZC69 9 -3 CK05BX104M lA1A2A2P203 9 -33 RL 07Sl83G 
1AlA2A2C70 9 -3 CK058X1 04M 1 A1A2A2 R20 4 9 -33 U 07S183G 
1AlA2A 2C71 9 -3 CK05B X1 04M 1 A1A2 A2R205 9 -33 RL 07 Sl83G 
1A1A2A2C72 9 -3 CK05BX104M 1 A 1A2 A2R2:J 7 9 -34 RII55C4022 F 
1A1A2A2C73 9 -3 CK05BX104M 1 A1AZA2R2J8 9 -34 R '15 5C4022 F  
lA lA2A2C 7 4  9 -3 CK058 X1 04M 1A1A2A2R209 9 -34 RN55C4022F 
1A1A2A2C 75 9 -3 CK05RXL 04M 1 A1AZA2R210 9 -34 Rll55C4022F 
lA 1A2A2C76 9 -4 6Qg223J250 1 AlA2A2R21l 9 -34 R '15 5C4022F 
lAlA2A2C77 9 -4 60B223J250 1AlA2A2R212 9 -34 RN55C4022F 
lA 1A2A2C78 9 -4 608223J250 1 AlA2A2R213 9 -34 R '15 5C4022F 
1AlA2A2C79 9 -4 609223J250 1AlA2A2R214 9 -34 R'l55C4022F 
lA IA2A2C80 9 -4 60B223J250 1 AlA2A?R215 9 -35 RN55C6342F 
lA 1A2 A2C 81 9 -4 60B Z23J250 1AlA2A2R216 9 -35 R'I55C6342F 
lA1A2A2C83 9 -4 608223 J2 50 lAlA2A2R217 9 -35 �1155C6342F 
1A1A2A 2C84 9 -4 608223J250 1 AlA2A2R218 9 -35 R ll 5 5C6342F 
1AlA2A2C85 9 -4 60�223J250 1 A1A2A2R219 9 -36 RL 07Sl54 G  
l A  1A 2A2C 86 9 -4 60B223J250 lA 1 A2A2R220 9 -36 RL 07S154G 
1A1A2A2 C87 9 -4 60B2 23J250 1 AlA?AZR?21 9 -36 Rl 07Sl54r, 
1A1A2A2C88 9 -4 60B223J250 1 AlA2A?R222 9 -36 RL 07Sl54G 
1AlA2A2C89 9 -4 608223 J2 50 1AlA2A2R223 9 -36 U07S154G 
1AlA2A2C90 9 - 4 608223J250 l A1A2A2 R2?4 9 -36 RL 07S154G 
1A 1A2A2C91 9 -4 6082 23J2 50 1 A1A2A2R225 9 -36 RL07Sl"i4G 
1A1A2A2C92 9 -4 60'l223J250 l AlA2A2R226 9 -36 RL 07S154G 
1A 1A2A2C93 9 -4 60B223J250 1A1A2A2R227 9 -37 RII55C5762F 
lA1A2A2C94 9 -4 60B223J2 50 1 AlA2A2 R22 8 9 -37 R'l55C5762F 
1A1A2A2C95 9 -4 6062 2 3 J2 50 1AlA2A2 R229 9 -37 R'l55C5762F 
1A1A2A2C96 9 -4 60B223J250. 1 AlA2A2R230 9 -37 �ll55C�762F 
lA 1A2A2C97 9 -5 606153 J400 1 AlA2A2 R231 9 -37 Rf.I55C5762 F 
1 A 1A 2A 2C 98 9 -5 608153J400 1ALA2A2R232 9 -37 RN 55C �7t.2F 

,j 
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( 
FIGURE AND FIGURE AND 

REFERENCE DESIGNATION INDEX PART NUMBER REFERENCE DESIGNATION INDEX PART NUMBER 

NUMBER NUMBER 

lA I A 2 A 2R 2 3 3 9 -37 RN55C5762F 1A1A2A2R310 9 -2S RL C7S 10 3G 

1 A I A 2 A 2R 2 3 4 9 -31 RN55C5762F 1 AlA2A2R311 9 -58 RCR32Gl01JS 

lA IA2A2R235 9 -38 RN55C3482F 1 AlA2A2R312 9 -58 R CR32Gl01JS 

1A1A2A2R236 9 -38 RN55C3482F 1UA2A2R313 9 -5s RCR07G6eCJS 

1 A I A 2 A 2R 2 3 1 9 -38 RN55C3482F 1AlA2A2R314 9 -51 RCR07G393JS 

1 A 1A2A2R238 9 -38 RN55C3482F llllA2<\2R315 9 -60 R CR07G 3 9 1JS 

1A 1A2A2R23S 9 -3 9 RL07Sl34G llllA2A2R316 9 -zs RL07S l03G 

1A 1A2A2R24C 9 - 3 9  RL07S134G l.<llA21.2R317 9 -29 RL07S 103G 

1 A 1 A 2 A 2R 2 4 1 9 -39 RL07 S134G lHA2AZ R319 9 -61 RCR07GlC�JS 

1 A l A 2 A 2R 2 4 2 9 -39 RL07S134G 1AlA2A2R319 9 -51 RCR0 7G 3 S 3JS 

1� 1A2A.2R243 'l -39 RL07 S1 34G U1A2A2R320 9 -51 R C R07G 3 c;3JS 

lAlA2A2R244 9 -39 RL07 S134G 1AlA2A2R321 9 -51 RCR07G3c;3JS 

lA 1A2A2R245 9 -3 9 RL07 S134G 1 A1A2A2R322 9 -62 RCR07G 51�JS 

1A1A2A2R246 9 - 3 9  RL07S134G 1 A1A2A2R323 9 -63 R CR07G301JS 

lA lA2A2R241 9 -40 RN55C1 962F 1 A1 A2A2 R324 9 -4S RL 07S 102G 

1 A 1 A 2 A 2R 2 4 E 9 -40 RN55C1962F 1 Al A2 A2 R325 9 -61 RCR07G10�JS 

1 AlA. ZA 2R 24 <; 9 -40 RN55Cl 962F 1Al A2A2R326 9 -44 R L 07 S l 5 3G 
1 A 1 A 2 A 2R 2 50 9 -40 RN55Cl 962F 1 AlA2A2 R 327 9 -64 RL 0 7S 3 9 3G 

1 A 1 A 2 A 2R 2 5 1 9 -40 RN55Cl962F 1 AlA2A2R328 9 -44 RL 07S l 53G 

14 lA ZA 2R 2 52 9 -40 RN55C1962F 1 AlA2A2R329 9 -51 RCR01G3 9 3JS 

1A1A2A2R253 9 -40 RN55Cl 962F 1 Jll A2 A2 R330 9 -51 RCR07G3c;3JS 

lA 1A2A2R254 9 -40 RN55C1 962F 1 Al A2 A2 R33l 9 -51 R CR07G3 Cj3JS 

1 A. to\ 2 A 2R 2 5 5 9 -35 RN55C6342F 1A1A2A2R332 9 -65 RCR 07G l04JS 

1A1A2A2R25e 9 -35 RN55C6342F 1 Jll A2 A2Tl 9-H it-0100 

1 A lA 2 A 2R 2 5 7 9 -35 RN55C6342F lAlA2A2U55 9 -67 MC4558CP I 

1A1A2A2R25B 9 -35 RN55C6342F 1 A lA2A2U 58 9 -67 MC4558CPI 

1A1A2A2R25S 9 -35 RN55C6342F 1 At A2A2U59 9 -67 MC4558CPI 

1A1A.2A2R260 9 -35 RN55C6342F 1 A1A.2A2U60 9 -67 MC4558C PI 

1A.1A2A 2R 261 9 -35 RN55C6342F 1 A 1 A2A2U61 9 -67 MC455BCPI 

lA 1A2A2R262 9 -35 RN55C6342F 1A1 A2A2U62 9 -67 MC 4 5 5BCP I 

1 A1A2A2R26 3 9 -41 RL07S432G 1 AlA2A2U63 9 -67 MC4558CP I 

( 
1A1A2A2R264 9 -41 RL07S432G 1 AlA2A2U64 9 -67 MC 455SCP I 

lA 1A2A 2R265 9 -41 RLO 1 S432G 1AlA2A2U65 9 -67 MC455eCPI 

) 
1A 1A2A2R26t: 9 -41 Rl07S432G 1-1A2A2U66 9 -67 MC455ECP I 

1 A lA2A 2R 26 7 9 -40 RN55C1962F lAlA2A2U67 9 -67 MC 4558CP I 

lA 1A2A 2R 268 9 -40 RN55Cl962F 1 AlA2A.2U68 9 -61 MC 455 !lC PI 

1A1A2A2R26'i 9 -40 RN55C1962F 1 A1A2A2U69 9 -68 CD405 2B E 

1AlA2A2R270 9 -40 RN55Cl962F 1 AlA2A2U70 9 -6e CD4052BE 

1A1A2A2R211 9 -26 RL07S2 03G lAlA2A2U71 <; -6€ CD40 52B E 

1A1A2A2R272 9 -42 Rl07S363G 1HA2A2U72 9 -68 CD4052B E 
lA lA 2A 2R 273 9 -26 Rl07S203G 1 Al A2 A2U13 9 -68 CD4052B E 

1A1A2A2R274 9 -42 Rl07S 363G 1 AlA2A2U74 9 -68 CD4052BE 

1AlA2A2R275 9 -43 MT2Pl03 1AlA2A2U75 9 -68 CD4052B E 
1AlA2A2R276 9 -43 MT2Pl03 1 AlA2A2U76 9 -68 CD405 2BE 

1A1A2A2R277 9 -44 RL07S153G 1A1A242U17 9 -6E CD40 52BE 

lA 1A2A2R278· 9-44 RL07 S153G 1HA2A2U78 9 -6e CD4052B E 

1A 1A2A2R27S 9 -24 RL07 S6B2G 1 A1A2A2U79 9 -6S Hl l-0201-5 

1A 1A2A2R2BO 9 -24 RL07 S682G 1 A1A2A2UBO 9 -70 MC 14011BCP 

1AlA2A2R2B1 9 -45 RN55Cl022F lAlA2A2UB1 9 -70 MC 140 1 1BCP 

1 A 1A2A2R2B3 9 -46 RN55C 9532F 1AlA2A2UB2 9 -70 MC 140 l lBCP 

1 A 1A2A 2R 2 84 9 -46 RN55C 9532F 1 AlA2A2UB3 9 -70 MC 140 llBCP 

lA 1A2A2R2B5 9 -4 7 RL0 1S822G 1 AlA2A2U84 9 -67 MC455BCPI 

I 
1AlA2A2R28t: 9 -47 RL07SB22G 1 A1 A2 A2U85 9 -71 Tll lll 

1 4 1A2A2R28 7 c; -48 RL07Sll4G 1 AlA2A2UB6 9 -71 Tll l ll 

lA 1A2A2R288 9 -48 Rl01Sll4G 1AlA2A2U87 9-11 Tlllll 

1A 1A2A2R 289 9 -49 RL07S102G 1 A1A2A2U88 9 -67 MC455BCPI 

1A1A2A2R290 9 -49 RL 07Sl02G 1 A1A2A2U8 9 9 -72 AD't0076 

1A1A2A2R291 9 -50 RL07S 3 92G 1 AlA2A2U9 0  9 -72 AD4007t: 

lA lA2A 2R292 9 -50 RL07S 3 92G 1Al A2A2U 9 1  9 -72 A04007t: 

1A1A2A2R293 9 -51 RCR07G393 J S 1 AlA2A2U9 2  9 -72 AD4007t: 

1A1A2A2R294 9 -29 RL07Sl03G 1HA2A2VR1 9-73 lN522tB 

1A 1A2A 2R 295 9 -52 Rl07 S243G 1A1A2A2VR2 9-74 1N5241B 

1AlA2A2R2 96 9 -26 RL07S203G 1 A1 A2A2VR3 9-74 1N5241B 

1 A 1A2A2R2 97 9 -26 RL07S203G 1A lA2A2VR3 9 -74 1N5241B 

lA 1A2A2R2SB 9 -52 Rl07S243G 1 AlA2A2VR5 9-74 1N5241B 

lA 1A2A2R29S 9 -53 RL07 S512G 1 Al A2 A2VR6 9-B 1N52El 

lA lA2A2R300 9 -54 RCR32G7 51JS 1 AlA2A2VR1 9 -75 1N528 1 

lA 1A2A 2R 301 9 -54 RCR32G751JS 1 A1 OS 1 3 -6 102001 

1AlA2A2R3::l2 9 -55 RCR32G51 0JS 1 A1Fl 3 - 3  F02B250Vl-2A 

( 
UlA2A2R303 9 -56 RC R07G221 JS 1 Alf2 3 -3 F028250V1-2A 

lAlA2A2R304 9 -56 RCR01G221JS 1 A1Vl 3 -5 2BP1 

lA 1A2 A2R306 9 -49 RL07Sl02G 1 AlWl 3 -1 8030003114-1 

) lA lA242R3:l1 9 -57 RCR20G753 JS 1 A1W1 P2 10 -1 TOE9tt 

UlA2A2R 308 9 -57 RCR20G753JS lA1WlP7 10 -o\ DE95 

lAlA2A2R309 9 -2 9 RL07S1 0 3G lAlW lRV 1 10 -· 1101000 
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FIGURE AND FIGURE AND 

REFERENCE DESIGNATION INDEX PART NUMBER REFERENCE DESIGNATION INDEX PART NUMBER 

NUMBER NUMBER 

1A1W1Sl0 10 - 3  �6206LFR 

lA1W1S8 10 - 7  8Al0ll 

1A1W1S9 10 -6 8A20ll 
1A 1W lT l 10 -5 CSC15826 

lA1W 1XDSl 10 -17 101-3830-09-201 

1A 1W2 3 -19 8030003786-1 

1A 1W2 10 - 8030003786-1 

1A1W2P3 10 -9 OS25 P 

1 A 1W 2P 6 10 -10 OB25S 

lA 1113 3 -15 803000�085-1 

lA1W3 10 - 803000�085-1 

lA lW 3P it iO -13 OA15P 
1A1W3P5 10 -18 OA15S 

1A 1W 3R 1 10 -11 70S1N056P201 W 

1A 1W3S 1 10 -12 73-1007 

1A 1W 3S 2 10 - H 73-1003 

1A 1W 3S 3 10 -15 8A2021 

1A1W3S� 10 - 1 6 8U011 
lA 1W 35 5 10 -16 8Al011 

lA1W3S6 10 -16 SAl 011 
lA1i13S7 10 -15 8A2021 

lA lXFl 3 -9 34200U 
1A 1XF2 3 -9 34200�l 

lAZ 2 -5 8030003708-1 

1A2Fll 2 -7 8833300022-1 

1A2W4 2 -9 803000H03-1 

1A2W4 10 - 8030001t103-1 
1A2W 4P 1 10 - 20 OS25S 

lAZW 451 10 -Zit 8AC11 

·'") 

4%) 
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A 
ac 
ASCII 

A. TI.'T /""'"1 

t\VY\J 

BAUD 

COM 
CRT 

dBm 
de 

Flat fade 

fsk, FSK 

GND 

HF 
Hz 

EE182-AH�MI-010/E110 URA17E 

GLOSSARY I. Abbreviations 

A 

Ampere 
Alternating current 
USA Standard Code for Information Interchange 
American Wire Gage 

B 

The unit of modulation rate. One baud corresponds to a rate of one 
unit interval per second. The modulation rate is expressed as the 
reciprocal of the duration in seconds of the unit interval. Example: If 
the duration of the unit interval is 20 milliseconds, the modulation rate 
is 50 bauds. 

c 

Common 
Cathode Ray Tube 

D 

Decibels referred to one milliwatt 
Direct current 

F 

A condition in which both the high and low frequency components of 
the received signal fade simultaneously. 
Frequency shift keying 

G 

Ground 

H 

High frequency (3 to 30 megahertz) 
Hertz (cycles per second) 

Change 1 Glossary 1-1 

I 
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LF 

1
-M �MMC 

Mark 
Met 
MP 
MTBF 

Neutral 

P-P 
Polar 

Space 

TP 

UHF 

v 
Vlf 

Glossary 1-2 

GLOSSARY I. Abbreviations (Continued) 

L 

Low frequency (30 to 300 kilohertz) 

MPVA (106) -o- ,.-- , 
M 

Maritime Mobile Mode Control 
Milli (10-

3
) 

Closed-circuit condition or equivalent in a keying circuit. 
Microcircuit 
Multipath 
Meantime between failure 

N 

Keying method in which current flow represents a mark and no current 
flow represents a space. 

p 

Peak to peak 
A condition in which current flows in one direction on a marking pulse 
and in t he opposite direction on a spacing pulse. 

s 

Open circuit or equivalent condition in a keying circuit. 

T 

Test point 

u 

Ultrahigh frequency (300 to 3000 megahertz) 

v 

Volts 
Very low frequency (3 to 30 kilohertz) 

U.S.GPO 704-Q2� P.0.40914 5/91-75 
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(' 
GLOSSARY II. Mnemonic Definitions 

Mnemonic Definition 

AUD 1 Audio Line No. 1 
AUD 2 Audio Line No. 2 
AUD 3 Audio Line No. 3 

BFIVIR Bandpass Filtered Mark 
BFSP Bandpass Filtered Space 

CSDA Clear /Secure Data 
CSDC Clear/Secure Data Control 

DIV A Diversity A 
DIV B Diversity B 
DSBK Display Blanking 

HEAT CT CRT Heater Center Tap 
HEAT HI CRT Heater High Side 
HEAT LO CRT Heater Low Side 

( HFMC High Frequency Mode Control 
HF(MP)MC High Frequency (Multipath) Mode Control 
HLLI High Level Loop Input 
HLIR High Level Loop Input Return 

IND Indicator Lamp Voltag e  

KEY Key Line 
KEYR Key Line Return 

LFMC Low Frequency Mode Control 
LLLI Low Level Loop Input 
LLIR Low Level Loop Input Return 
+LOOP High Level Loop Output, P ositive 
-LOOP High Level Loop Output, Negative 
LOOPR High Level Loop Output Return 
LOW Low Level Loop Output 
LOWR Low Level Loop Output Return 
LPMH Late Pulse Mark Hold 

MBRT Mode and Baud Rate Return 
MKI Mark 0 Degrees 
MKQ Mark 90 Degrees 
MMMC MMM Mode Control 

( 
NRDC Normal/Reverse Data Control 

Glossary II-1 
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Mnemonic 

OPRC 

PWR 1 

PWR 2 

RCA 1 
RCA 2 
RCA 3 
RTUN 

SHLD 
SHLDA 
SPI 
SPQ 
STBC 

TRDC 
TXA1 
TXA2 
TXA3 
TXDA 
TXOC 

VLFMC 

17 CT 
17 HI 
17 LO 

37 CT 
37 HI 
37 LO 

45.5 BC 
50 BC 
75 BC 
150 BC 

1296 FB 
2159 I 
2159 Q 

Glossary Il-2 

GLOSSARY II. Mnemonic Definitions (Continued) 

Definition 

Operate Control 

Power One (High Side) 
Power Two (Return) 

Receive Audio One 
Receive Audio Two (Center Tap) 
Receive Audio Three 
Remote Tuning 

Shield (Power) 
Shield (Transmit Audio) 
Space 0 Degrees 
Space 90 Degrees 
Stand-By Control 

Transmit Data Control 
Transmit Audio Line One 
Transmit Audio Line Two (Center Tap) 
Transmit Audio Line Three 
Transmit Data 
Transmit Off Control 

Very Low Frequency Mode Control 

17 Volt Center Tap 
17 Volt High Side 
17 Volt Low Side 

37 Volt Center Tap 
37 Volt High Side 
37 Volt Low Side 

45.5 Baud Rate Control 
50 Baud Rate Control 
7_5 Baud Rate Control 
150 Baud Rate Control 

12 96 X (Times) Frequency of Baud Rate 
215 9 Hz Secure Reference Frequency 0 Degrees 
2159Hz Secure Reference Frequency 90 Degrees 

'� 

) ·� 

'� 
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APPENDIX A 

DIODE MATRIX SETUP 

Procedures for developing the synthesizer matrix configuration (diode and jumper 
placement) corresponding to any desired MODE or DATA RATE (Secure-Baud) 
frequency is provided in the following steps. The matrix shown in Figure A-1 is 
typical. Each horizontal line, except for the ground bus line, corresponds to either a 
mark, space, or data rate frequency depending upon which matrix circuit is under 
consideration. Proceed as follows: 

1. Multiply desired frequency by 16 : 
Example: Frequency 1 (Figure A-1) is 1575 Hz. 

1,575 X 16 = 25,200 

2. Divide 17, 690, 400 (Y1 crystal frequency in Hz) by number obtained in step 1 :  

3. 

17,690,400 
= 702 ( d d )  ____ roun e 

Find the nines complement of the quotient obtained in step 2 carried to four 
digits (add zeroes to left of quotient number as required to obtain four digits): 

9999 - 0702 = 9297 (nines complement) 

4. Take the least significant bit of the nines complement (the number 7) and 
convert it to its binary equivalent: 

Using binary conversion f actor 
Find binary equivalent of 7 I � I { I � I � I 
As shown, a binary one is placed under those numerals of the binary 
conversion factor that, when summed, equal seven. A binary zero is 
placed under the remaining binary conversion factor numeral(s). The 
resultant binary equivalent of the numeral seven is found to be 0111. 

Appendix A-1 
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5. The binary equivalents of all digits in the nines complement number obtained in �,,, 
step 3 are shown in Figure A-1 above each of the presettable counter matrices 
with the least significant bit placed at the far left and each s ucceeding bit 
following to the right. Diode placement for frequency 1 is shown as developed 
using the preceeding steps. The remaining frequency lines 2, 3, and 4 are 
developed in the same manner. As shown, diodes are placed for binary zeroes, 
and diodes are omitted for binary ones. 

LEAST LEAST 

SIGNIFICANT SIGNIFICANT 

BINARY BIT ""'- BIT 

""-...� 9 2 9 
( l 1 ! 0) ( 1 

+ 5V - - -0 0 1) (0 0 0) ( 1 0 0 1) 

FREQ 1-
FREQ 2-

FREQ 3-
FREQ 4-

M-5003-45 

(1575HZ) j 

'II I 
913141 5 61 

A. n ,.... .... 

I j 

�l r 
913 4T 5 61 . - ..- ..... 

j 

Figure A-1. Typical Diode Matrix 

j j j J 

�� r �)5 J 
� 

9T3.4!5_61 T -

6. If, by coincidence, all the intersections of the four frequency lines with any one 
of the input lines (A,B,C, or D) to the presettable counters require diode 
placement, the diodes are omitted and a jumper placed between that input line 
and the ground bus line per Figure A-2 

OMIT 
DIODES, +5V P f f '  

FREQ 1 

FREQ 2 ---t-.S!-�-1--L 
FREQ 3 ---t--..i���---1--L 
FREQ 4 ----1--.:�r---!---L._j __ 

ADDJUMPER / 
PRESETTABLE 

COUNTER INPUTS 

Figure A-2. Jumper Placement 

GROUND 
BUS LINE 

M-5004-457 

Appendix A-lA 
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