










































( 3.2 RETROFIT PROCEDURE, GRAPHIC RECORDEll PSI - AC to DC POWER SUPPLY 

This procedure (Item 3) is a part of Power Supply Retrofit Kit 14101062, 
which replaces the AC-to-DC power supply (PSI) presently installed in the 
"Tn MODEL GRAPHIC RECORDERS. The new power supply assembly (KLEIN pIN 
14101050) will be attached to the graphic recorder top panel under the heat 
sink in the same manner as the old power supply assembly is attached. The 
steps in this procedure are as follows: 

*************************** WARNING *************************** 
Ensure that the graphic recorder power cable is 

disconnected. DO NOT attempt this procedure 
with power being supplied to the 

*************************************************************** 

1: Stand the graphic recorder on its four front feet and remove the bottom 
cover (24 screws). 

2. Disconnect the four wires attached to Terminal Board TBI of PSI. (These 
wires are labeled and connected to terminals: 1, 3, 4 and 5.) 

Remove four screws from heat sink (top of the recorder) and remove old 
power supply assembly. 

4. Refering to Klein Drawing 15100406 (Item 14), connect red (4) and black (5) 
(/ . 24V wires to the new power supply assembly (Item 1) using the 1110 ring 

terminals (Item 6) supplied in the retrofit kit. 

Install new power supply assembly; terminal-end first at approximately 45 0 

angle. Using the screws (Item 4) and washers (Item 5) supplied in the 
retrofit kit, secure the new power supply to the graphic recorder top 
panel and heat sink in the same manner as the old power supply was secured. 

6: Refering to Klein Drawing 15100405, install the new power supply filter 
(Item 2) to the helix bottom cover. 

7. Refering to Klein Drawing 15100406, fashion wiring harness using Items 7 -
13; 

8. Refering to Klein Drawing 15100406, connect the wires of the harness to 
the terminals on the new power supply assembly and filter. 

9. Set switch on new power supply assembly to the appropriate position for 
correct operating voltage. 

*************************** WARNING *************************** 
Before turning the graphic recorder ON, be sure that the 
fan power supply and transformer are wired for the same 
operating volage as the switch setting on the new power 

supply If not, refer to the procedure in your 
system manual that details the wiring 

*************************************************************** 

10. Replace bottom cover. 
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SECTION FOUR--CALIBRATION PROCEDURE 

4.1 HOT-II SYSTEM CALIBRATION PROCEDURE~ 

The theory b.ehind the Auto TVG calibration involves setting up the system 
to compensate for both the dynamic signal levels and the noise level of the 
particular towfish, cable, and environment being surveyed. The GAIN switches 
on the TVG boards are used to set the maximum gain in the system such that the 
system noise (electrical and acoustical) will print pink at ranges greater 
than the range where the signal and noise levels are equaL (This is the 
point at which any more gain will simply print darker due to noise.) This 
range will vary inversely with salinity and frequency. The greater the 
salinity or frequency, the shorter the range. To adjust for the signal levels 
in the system, the OFFSET switch on the CPU board can be adjusted to set the 
range of levels that the CPU "looks at" during operation. Each return 
strength catagory has an expected level that should pass through the system. 
During the calibration procedure, the level that the CPU "looks at" is 
adjusted with the OFFSET switch until the CPU "sees" the same catagory of 
return strength that is representative of the bottom being surveyed. 

The SALINITY switch on the CPU board is used to input the salinity of the 
operating environment as either fresh en or salt (5). The salinity has a 
major effect on the absorption of the sonar pulse as it passes through the 
water: 

The RETURN STRENGTH switch on the CPU board is used to drive a manually 
selected return strength to the CPU. This can be useful in mapping 
applications where variations in tuning due to return strength compensation 
can lead to a blotchy looking mosaic when adjacent lines are assembled. 

The ALTITUDE switches can be used to manually input the towfish altitude 
in situations where high levels of surface noise or extremely soft bottoms 
cause the altitude detection algorithm to detect incorrect altitudes. 

The REVERSE/NORMAL switch on the TVG boards is used in situations where 
the sonar signal is output to devices other than the Klein recorder which 
require a signal of opposite polarity for processing. 

This calibration procedure assumes an understanding of the basic 
principles involved in tuning the AUTO-TVG Side Scan Sonar System. 

---------- NOTE ------------, ----, 
BEFORE attempting to perform these procedural steps, 

FIRST, read through the ENTIRE procedure~ 
----------------------,------

The procedural steps for calibrating the AUTD-TVG Side Scan channels of 
your HYDROSCAN system are as follows: 

1. As outlined in your HYDROSCAN system manual: properly install your 
HYDROSCAN system; ensure that proper towing arrangements have been made 
and towing/survey techniques have been reviewed; and, ensure that results 
of the Pre-Survey Check-Out Procedure prove satisfactory. 

I I I I I I I I I I I I I I I I I I I I I I I I I I I CAUTION I I I I I I I I I I I I I I I I I I I I I I I I I I I 

To avoid crashing the towfish on the bottom, DO NOT DEPLOY 
MORE CABLE THAN THE KNOWN WATER DEPTH until the system is tuned 

sufficiently to allow the monitoring of towfish altitude. 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 



2. Ensure that the graphic recorder power switch is OFF ~ Release the top 
cover lstches of the graphic recorder and raise the top cover until it 
locks open. 

3. Check that the paper in the supply bin is moist. If not, load a fresh roll 
of recording paper into the supply bin. Unroll approximately I meter (3 
feet) of paper, extend the paper beyond the paper feed rollers and close 
the top cover. 

4. INITIAL CONTROL SETTINGS: 

Graphic Recorder Control Panel: 

TVG GAIN Controls 
RANGE Control 
PAPER SPEED Control 
Paper Speed Override Control 
PRINT THRESHOLD Controls 
PRINT INTENSITY Controls 
TWO MINUTE MARK 
SCALE LINE INTENSITY 
SLEW Control 
MONITOR Control 

AUTO-CPU Circuit Board: 

ALTitude Controls (2) 
Return Strength 
OFFset 
Fresh/Salt 

AUTo-TVG Circuit Boards (2): 

ATTENuation Control 
NORMal/REVerse 

5. Switch ON appropriate power. 

----------------- NOTE 

Fully Counterclockwise 
desired range 
40 lines/em 
NORMAL 
Fully Counterclockwise 
Fully Counterclockwise 
OFF 
Fully Counterclockwise 
AUTO 
SOURCE 

o 
o 
8 
S - for salt water 
F - for fresh water 

o 
NORM 

Perform the following steps for each of the side scan channels~ 
---------------------------------------------------------------

6. Turn the PRINT INTENSITY control fully clockwise. 

7. Turn the PRINT THRESHOLD control clockwise until printing just starts on 
the associated channel. Then, slowly turn the control counterclockwise 
until printing just stops. 

8. Turn the PRINT INTENSITY control to the 11 o'clock position. 

9. Connect towfish to recorder and carefully deploy it; set ATTENUATION 
switch to 8 on both AUTo-TVG Boards. 



{--, 10. With towfish deployed observe record for 2 minutes to allow CPU to 
~ stabilize, then adjust ATTENUATION switch (left and right) for best record 

at the far end of the range. 

11. After allowing a minute for CPU to stabilize with new ATTENUATION 
settings, adjust OFFSET for initial bottom return. If bottom return is 
too weak, increase offset. If bottom return is too dark, decrease 
offset; Allow time between setting for CPU to stabilize to new setting. 
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DIAGNOSTIC PROCEDURES, HANDS-OFF~TUNING II 

The AUTO-CPU Board has a set of user selectable diagnostic test routines built 
into its program. These test routines are selected by OFFSET Switch sett i ngs 
after the test mode is initiated. Getting the AUTO-CPU board into the test 
mode requires two easy steps: 1) set the OFFSET switch to 110 11 ; and, 2) use a 
wire jumper to momentarily (>2us) jump TP4 to TP5. This induces the hardware 
trap interrupt that in turn initiates the AUTO-CPU test mode. After these two 
steps, the LEOs on the AUTO-CPU board will display a binary count from 0 to 15 
to assure that the display is reporting the correct values. The binary count 
will continue until another test is selected. Remember, the OFFSET Switch is 
used to select the test procedure to be executed by the CPU. 

The user selectable diagnostic test routines are: 

0: LED binary count from 0 to 15; repeats until OFFSET Switch selects 
another test. This test insures the integrity of the LED display while 
also checking Stack and ROM access. 

1: OFFSET Switch (S2) Test Mode. The LEOs display the setting of the OFFSET 
Switch. The user MUST pause approximately 3 seconds at each of the 16 
Switch settings to allow proper verification of LED display - Switch 
setting agreement. This test continues until the OFFSET Switch is 
returned to setting 111". 

2: Memory Test. - Does a write/read test on the 6264 RAM memory chip. If 
there is a detected error, LED 2 will flaSh on and off; if there are no 
errors, LED 2 will remain on. 

3: Displays the RETURN STRENGTH Switch (Sl) setting. 

4: Displays the SALINITY Switch (55) setting; LED 1 on for salt water, LED 
1 off for fresh water. 

5: Displays the ALTITUDE MOST SIGNIFICANT DIGIT setting of the Switch (54). 

6: Displays the LEAST SIGNIFICANT DIGIT setting of the ALTITUDE Switch (53). 

7: Outputs a sawtooth waveform to the TVG AMP Boards. This can be used to 
check the TVGAMP Boards I response and also the binary count of the 
control word is evident with the MSB LED toggling slowest up to the LSB 
LED toggling fastest. 

8: Displays the MOST SIGNIFICANT 4 BITS of the A/D Converter value of the 
linear amplified signal on the LEOs. 

9: Displays the MOST SIGNIFICANT 4 BITS of the A/D Converter value of the 
log amplified signal on the LEOs. 

A: Test for a Trigger Interrupt (flashes ten times if the Trigger Interrupt 
is not requested for over 1 second). 

B: Test for a Timer Interrupt (flashes ten times if the Timer Interrupt is 
not requested for over 1 millisecond). 
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C: Outputs a $FF to the TVG AMP Boards (shuts off the LOGDACs). 

0: Outputs a 00 to the TVG AMP Boards (turns on the LOGDACs fully). 

E: Flashes the LEDs in the Binary Count of Test O. 

F: Re-Boots system. 

The AUTO-CPU Board has six test points to provide access to key signals on the 
the board: 

Test Point 1 is the Trigger Interrupt signal after being conditioned by the 
board to a TTL level active high signal. It should pulse from 
low to high at the beginning of each sonar cycle. 

Test Point 2 is the Timer Interrupt signal. It should pulse from high to low 
at a 1024 Hz rate (with an occasional jitter due to synching to 
the trigger pulse). 

Test Point 3 is the input level to the AID Converter. By removing the DG201 
(U2) and inputting a known level to TP3~ absolute accuracy of 
tne AID can be determined. 

Test Point 

Test Point 

4 

5 

is the Trap Interrupt signal. By bringing TP4 to a high level 
for >2us the diagnostic test routines can oe executed. 

is the +5V supply. This is a convenient point to use in order 
to obtain a high level required for the TP4 test mode initiation. 

Test Point 6 is the Common or Ground Return. This is handy for referencing a 
test probe to ground. 
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Document Number REV Title 

14100469 POD AUTO-CPU Board 

14100617 POD AUTO-CPU Board, 100 kHz 

14100470 POI AUTO-TVG Board, 100 kHz 

14100606 POO AUTo-TVG Board, 500 kHz 

14100843 POD Retrofit Kit, Cable HOT II 

14101062 POD Retrofit Kit, Graphic Recorder PSI 

14101063 POD PCB Kit, HANDS-OFF-TUNING II - 100kHz 

14101064-01 POD Assy, Kit AUTo-TVG w/196B 

14101064-02 POD Assy, Kit AUTo-TVG w/o196B 

14101084 POO Retrofit Kit, Power Supply Filter 

14101085 POD PCB Kit, HANDS-OFF-TUNING II - 500kHz 



K t B I R ASS 0 CIA T E SIN C. 

MANUAL PARTS LIST 

PART DESCRIPTION: AUTO-CPU PCB ASSEMBLY 
ASSEMBLY NUMBER: 14100469 REVISION: POO 

MODEL NUMBER: 

NOTE: Unless otherwise specified: k - x1000; Resistors in ohms; Capacitors in microfarads. 

PART 
ITEM NUMBER QTY DESCRIPTION OF PART 

MFG 
ID 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

14800044 1 
14200702 1 
12900009 1 
12900166 1 
12900165 2 
11900101 3 
11900111 2 
11900129 4 
11900130 9 
11900156 1 
11900124 1 
11900182 1 
11900213 1 
11900210 1 
13500032 6 
12800041 1 
12800042 2 
12800043 2 
13100009 1 
12100003 3 
12100004 2 
12100043 1 
12100063 4 
12100071 1 
12100140 2 
12100195 1 

PCB, Auto CPU KLN 
Handle, Card AUTO-CPU KLN 
Conn, 35-Pin Circuit Board Edge EDA 
Conn, 20 Pin PCB Solder Transition ANY 
Conn, 20-Pin Female Socket Transition ANY 
Socket, 14-Pin DIP RBN 
Socket, 16-Pin DIP RBN 
Socket, 20-Pin DIP RBN 
Socket, 4o-Pin DIP RBN 
Socket, 18-Pin DIP RBN 
Socket, 8-Pin DIP RBN 
Socket, 4-Pin DIP RBN 
Socket, 28-Pin DIP RBN 
Socket, 28 Pin Modular MOL 
Terminal, Tubular .125 Di~ x 1/16 PMP 
Switch, Sub Min TGL Right Angle PC SPOT ALC 
Switch, BCD 1248 DIP 1 Pole 10 Pos AUG 
Switch, BCD 1248 HEX Dip 1 Pole 16 Pos AUG 
LED, 5V 6mA Red Quad PCB DCO 
Resistor, 100 1/4W, 5%, Carbo Camp. ALN 
Resistor, 1.Ok 1/4W, 5%, Carbo Camp. ALN 
Resistor, 5.1k 1/4W, 5%, Carbo Camp. ALN 
Resistor, 10k l/SW, 5%, Carbo Compo ALN 
Resistor, 47k 1/8W, 5%, Carbo Compo ALN 
Resistor Network, lOOk, 1/5W, 2% Thk-Fi1m BRN 
Resistor Network, 4.7k .75W + 2% Thk-Fi1m BRN 

Continued on next page .•• 

CROSSREFERENCE 
OLD NUMBER 

NEW 
NEW 
422-035-520-100 
609-2003 
609-2000 M 
ICT-143-S-G 
ICT-163-S-G 
ICT-203-8-G 
ICT-406-S-G 
ICT-183-S-G 
ICT-083-S-G 
ICT-043-S-G 
ICT-286-S-G 
15-41-2282 
284-38B 
TTIIDG-VRA-1 
DRW-10-RA 
DRW-16-RA 
555-4003 
CB1015 
CB1025 
CB5125 
BB1035 
BB4735 
4310R-101-104 
4306R-101-472 

";'V; 

WP /I: . 0142e 
SHEET: 1 of 2 

DATE: 3 July 1985 

DESiGNATION 

J1 
Jll 

U11,12,14 
U2,8 
U4,5,10,13 
U7,1.5 
U3 
U1 
U16 
U6 
U9 
TPl-7 
85 
S3,4 
Sl~2 
DS1 
R2,iO,14 
Rll,15 
R8 
R1,4,5,12 
R3 
RN2,3 
RN1 
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ASSEMBLY NUMBEk: 14100469 REVISION: POO SHEET: 2 of 2 
MODEL NUMBER: DATE: 3 July 1985 

PART MFG CROSSREFERENCE 
ITEM NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER DESIGNATION 

27 12100198 2 Resistor, 1. OM 1/SW, 5%, Carbo Compo ALN BB1055 R6,7 
28 12100197 1 Resistor, 270k 1/SW, 5%, Carbo Compo ALN BB2745 R9 
29 12100216 1 Resistor, 10M 1/SW, 5%, Carbo Compo ALN BB1065 R13 
30 12200003 13 Capacitor, O.luF, 50V, 10%, Ceramic AVX CK05BX104K C1,3,4,lo-16,18-20 
31 12200083 1 Capacitor, 22uF, 35V, 10%, Tantalum SPR l50D226X9035R2 C5 
32 12200085 2 Capacitor, 4.7uF, 35V, 10%, Tantalum SPR l50D475X9035B2 C7,8 
33 12200098 2 Capacitor, 1000OpF, 100V, 10%, Ceramic AVX CK05BXl03K C6,9 
34 12200135 1 Capacitor, 680pF, 200V, 10%, C;:eramic CNL CK05BX681K C2 
35 12200169 1 Capacitor, 1. 0uF, 50V, 10%, Ceramic AVX CK06BX105K C17 
36 12000015 3 Diode, Silicon Switching TIl lN914 CRl-3 
37 11900002 1 11900150 selected for 30usec convert time ALG AD40494 U3 
38 11900008 1 Quad Analog Switch SIX DG201CJ U2· 
39 11900015 1 Dual D Flip-Flop NAT DM7474 U12 
40 11900050 1 Quad 2-Input OR Gate MOT MC14071BCP U14 
41 11900061 2 Octal D Latch NAT MM74C373N U4,5 
42 11900067 1 8-Bit Microprocessor ITL P8085A U15 
43 11900079 1 BCD-to-Decima1 Decoder NAT MM74C42N U8 
44 11900119 2 Octal D Flip-Flop NAT MM74C374 U10,13 
45 11900122 1 Quad 2-Input AND Gate NAT MM74C08 U11 
46 11900226 1 Crystal Oscillator, 3.84MHz HYT HY4560-3.84 U16 
47 11900188 1 2048 Bit RAM with I/O Ports and Timer ITL 8155 U7 
48 11900192 1 Dual Operational Amplifiers TIl TL082CP U1 
49 11900208 1 8192 x 8-Bit CMOS RAM HIT HM6264LP-15 U6 
50 * item intentionally left blank * 
51 12500209 3 Screw, Mach Slot PH 4-4Ox5/16 18-8 SS GEN 
52 12500092 3 Nut, Lock w/Nylon Insert 4-40 Mini CTF CF-79-l660-40 
53 13300011 22" Cable, Flat Laminated BEL 9L28020 

* 14300093 REF Schematic Diagram, AUTO-TVG CPU PCB KLN NEW 

J5:ND 



K LEI N ASS 0 C I ATE SIN C. 

MANUAL PARTS LIST 

PART DESCRIPTION: 100kHz AUTO-CPU PCB ASSEMBLY 
ASSEMBLY NUMBER: 14100617 REVISION: POO 

MODEL NUMBER: 

NOTE: Unless otherwise specified: k - x1000; Resistors in ohms; Capacitors in microfarads. 

PART 
ITEM NUMBER QTY DESCRIPT10N OF PART 

1 
2 

* 
* 
END 

14100469 1 
14100618 1 
14300093 REF 
14400094 REF 

PCB Assy, AUTO-CPU 
PROM, Duplicate AUTO-CPU 100kHz 
Schematic Diagram, AUTO-CPU PCB 
PCB Assy, AUTO-CPU 100kHz w/PROM 

MFG CROSSREFERENCE 
ID OLD NUMBER 

KLN NEW 
KLN NEW 
KLN NEW 
KLN NEW 

WP II: 0145e 
SHEET: 1 of 1 

DATE: 20 October 1984 

DESIGNATION 

U9 



K LEI N ASS 0 C I ATE SIN C. 

MANUAL PARTS LIST 

PART DESCRIPTION: 100kHz AUTo-TVG PCB ASSEMBLY 
ASSEMBLY NUMBER: 14100470 REVISION: POI 

MODEL NUMBER: 

NOTE: Unless otherwise specified: k - x1000; Resistors in ohms; Capacitors in microfarads. 

PART MFG CROSSREFERENCE 
ITEM NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER 

1 14800039 1 PCB, AUTo-TVG Amplifier KLN NEW 
2 14200703 1 Handle, Card AUTO-TVG KLN NEW 
3 12900009 1 Conn, 35-Pin Circuit Board Edge EDA 422-035-520-100 
4 12900164 1 Conn, 20-Pin PCB Male Solder Transition ANY 609-2002 MR 
5 12100003 8 Resistor, 100 1/4W, 5%, Carbo Compo ALN CB1015 
6 12100038 18 Resistor, 47 1/4W, 5%, Carbo Compo ALN CB4705 

7 12100004 3 Resistor, 1. Ok 1/4W, 5%, Carbo Compo ALN CB1025 
8 12100021 4 Resistor, 2.2k 1/4W, 5%, Carbo Compo ALN CB2225 
9 12100005 2 Resistor, 10k 1/4W, 5%, Carbo Compo ALN CB1035 
10 12100041 5 Resistor, 47k 1/4W, 5%, Carbo Compo ALN CB4735 
11 12100058 4 Resistor, 82k 1/4W, 5%, Carbo Compo ALN CB8235 
12 12100173 1 Resistor Network, lOOk, 1/5W, 2% Thk-Fi1m BRN 4308R-101-104 
13 12200136 3 Capacitor, 330pF, 100V, 10%, Ceramic AVX CK05BX331K 
14 12200138 7 Capacitor, 33pF, 200V, 10%, Ceramic CNT CK05BX330K 
15 12200020 7 Capacitor, 47pF, 100V, 10%, Ceramic AVX CK12BX470K 
16 12200021 4 Capacitor, 47OpF, 100V, 10%, Ceramic AVX CK12BX471K 
17 12200090 2 Capacitor, 1000pF, 100V, 10%, Ceramic AVX CK12BX102K 
18 12200108 2 Capacitor, 0.068uF, 50V, 10%, Ceramic AVX CK05BX683K 
19 12200105 2 Capacitor, 0.047uF, 50V, 10%, Ceramic CNT CK05BX473K 
20 12200044 1 Capacitor, 0.68uF, SOV, 10% Ceramic AVX CK06BX684K 
21 12200042 22 Capacitor, O.luF, 50V, 20%, Ceramic CNL CW20C104M 

22 12200083 3 Capacitor, 22uF, 35V, 10%, Tantalum SPR 150D226X903SR2 
23 12000015 4 Diode, Silicon SWitching TIl lN914 
24 11900211 8 Operational Amplifier, Bipolar HAR HA7-2625-5 

Continued on next page ••• 

WP II: 
SHEET: 

DATE: 

DESIGNATION 

JI 
JI1 

0148e 
I of 2 
3 July 1985 

R4,8,11,12,18,28,34,46 
R1,2,6,7,9,10,14-I7, 
29-33,38,45,47 
R5,21,37 
R22,24,39,41 
R3S,36 
R3,23,25,40,42 
R26,27,43,44 
RNI 
C5,16,36 
C7,14~15)22,27,40~45 
C13,20,23,33~38,41,51 
C29;30,47,48 
C32,50 
C2 i 3 
C24,42 
C1 
C6,9-I2,17,19,21,25,26,28,31, 
35;37,39,43;44,46,49,55-57 
C52-54 
Dl-4 
Ul,3,6-11 
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ASSEMBLY NUMBER: 14100470 REVISION: POI SHEET: 2 of 2 
MODEL NUMBER: DATE: 3 July 1985 

PART MFG CROSSREFERENCE 
ITEM NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER DE: S I GNAT ION 

25 11900195 2 D/A Converter, 8-Bit MUltiplying ALG AD7111KN U4,5 
26 11900196 1 D/A Conyerter, 6-Bit Multiplying ALG AD 7118KN U2 
27 11900008 1 Quad Analog Switch SIX DG201CJ U12 
28 11900124 8 Socket, 8-Pin DIP RBN ICT-083-S-G U1,3,6-11 
29 11900101 1 Socket, 14-Pin DIP RBN ICT-143-S-G U2 
30 11900111 3 Socket, 16-Pin DIP RBN ICT-163-S-G U4,5,12 
31 12800043 1 Switch, BCD 1248 HEX Dip 1 Pole 16 Pos AUG DRW-16-RA Sl 
32 12800030 1 SWitch, Toggle DPDT (ON-NONE-ON) CKC 720lA S2 
33 13500032 7 Terminal, Tubular .125 Dia x 1/16 PMP 2S4-38B TPl-7 
34 12500193 2 Screw, Mach Slot PH 2-56x3/8 18-8 SS GEN 
35 12500209 3 Screw, Mach Slot PH 4-4Ox5/16 18-8 S8 GEN 
36 12500092 3 Nut, Lock w/Ny1on Insert 4-40 CTF CF-79-l66o-40 
37 12500090 2 Nut, Lock w/Nylon Inser.t 2-56 CTF CF-79NM-26 
38 ~ item intentionally left blank * 
39 12100030 2 Resistor, 3.3k l/4W, 5%, Carbo Compo ALN CB3325 Rl9,20 
40 12100020 1 Resistor, 220 1/4W, 5%, Carbo Compo ALN CB2215 R48 
41 12100036 1 Resistor, 4.3k 1/4W, 5%, Carbo Compo ALN CB4325 R49 

* 14300094 REF Schem, Auto-TVG Amplifier 100kHz KLN NEW 

* 14400056 REF Camp Layout, Auto-TVG Amplifier PCB KLN NEW 

END 



K LEI N ASS 0 C I ATE SIN C. 

MANUAL PARTS LIST 

PART DESCRIPTION: 500kHz AUTo-TVG PCB ASSEMBLY WP II: 014ge 
ASSEMBLY NUMBER: 14100606 REVISION: POO SHEET: 1 of 2 

MODEL NUMBER: DATE: 16 October 1985 

NOTE: Unless otherwise specified: k· x1000; Resistors in ohms; Capacitors in microfarads. 

PART 
ITEM NUMBER QTY DESCRIPTION OF PART 

1 14800039 1 Drill Dwg, Auto-TVG Amplifier PCB 
2 14200703 1 Pull, Card Auto TVG 
3 12900009 1 Conn, 35-Pin Circuit Board Edge 
4 12900164 1 Conn, 20-Pin PCB Male Header 
S 12100003 8 Resistor, 100 1/4W, 5%, Carbo Compo 
6 12100038 18 Resistor, 47 1/4W, 5%, Carbo Compo 
7 12100004 3 Resistor, 1. Ok 1/4W, 5%, Carbo Compo 
8 12100021 4 Resistor, 2.2k 1/4W, 5%, Carbo Compo 
9 12100030 4 Resistor, 3.3k 1/4W, 5%, Carbo Compo 
10 12100041 5 Resistor, 47k 1/4W, 5%, Carbo Compo 
11 12100058 4 Resistor, 82k 1/4W, 5%, Carbo Compo 
12 12100081 1 Resistor, 270 1/4W, 5%, Carbo Compo 
13 12100047 1 Resistor, 5.6k 1/4W, 5%, Carbo Compo 
14 12100173 1 Resistor Network, lOOk, 1/5W, 2% Thk-Film 
15 12200011 3 Capacitor, lOpF, 100V, 10%, Ceramic 
16 12200094 2 Capacitor, 10pF, 200V, 10%, Ceramic 
17 12200138 4 Capacitor, 33pF, 200V, 10%, Ceramic 
18 12200020 4 Capacitor, 47pF, 100V, 10%, Ceramic 
19 12200017 3 Capacitor, 22OpF, 200V, 10%, Ceramic 
20 12200014 4 Capacitor, 15OpF, 10OV, 10%, Ceramic 
21 12200103 2 Capacitor, 0.033uF, 50V, 10%, Ceramic 
22 12200090 2 Capacitor, 100OpF, 100V, 10%, Ceramic 
23 12200098 2 Capacitor, 10000pF, 100V, 10%, Ceramic 
24 12200042 22 Capacitor, O.luF, 50V, 20%, Ceramic 

Continued on Next Page •••• 

MFG CROSSREFERENCE 
10 OLD NUMBER 

KLN NEW 
KLN NEW 
EDA 422-035-520-100 
ANY 609-2002 MR 
ALN CB1015 
ALN CB4705 
ALN CB1025 
ALN CB2225 
ALN CB3325 
ALN CB4735 
ALN CB8235 
ALN CB2715 
ALN CB5625 
BRN 4308R-I01-104 
AVX CK12BX100K 
AVX CK05BX100K 
AVX CK05BX33OK 
AVX CK12BX470K 
AVX CK05BX22lK 
AVX CK12BX151K 
CNT CK05BX333K 
AVX CK12BX102K 
AVX CK05BX103K 
CNL CW20C104M 

DESIGNATION 

J1 
J11 
R4,8,11,12,18,28,34,46 
R1,2,6,7,9,10,14-17,29-33,38,45,47 
R5,21,37 
R22,24,39,41 
R19,20,35,36 
R3,23,25,40,42 
R26-27,43-44 
R48 
R49 
RN1 
C20,38 
C1S,22,40 
C7,14,27,45 
C23,33,41,51 
C5,16,36 
C29-30,47-48 
C2-3 
C32,50 
C24,42 
C6,9-12,11,19,21;25-Z6,28,31, 
35,37,39,43-44,46,49,55-57 



ASSEMBLY NUMBER: 14100606 REVISION: POO SHEET: 2 of 2 
MODEL NUMBER: DATE: 16 October 1985 

PART MFG CROSSREFERENCE 
ITEM NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER DESIGNATION 

25 12200083 3 Capacitor, 22uF, 35V, 10%, Tantalum SPR 150D226X9035R2 C52-54 
26 12200143 1 Capacitor, 15pF, 100V, 10%, Ceramic AVX CK12BX150K C13 
27 11900211 8 Operational Amplifier, Bipolar HAR HA7-2625-5 U1, 3, 6-11 
28 11900195 2 D/A Converter, 8-Bit Multiplying ALG AD711lKN U4,5 
29 11900196 1 D/A Converter, 6-Bit Multiplying ALG AD 7118KN U2 
30 11900008 1 Quad Analog Switch SIX DG201CJ U12 
31 11900124 8 Socket, 8-Pin DIP RBN ICT-083-S-G U1, 3,6-11 
32 11900101 1 Socket, l4-Pin DIP RBN ICT-143-S-G U2 
33 11900111 3 Socket, 16-Pin DIP RBN ICT-163-S-G U4,5,12 
34 12800043 1 Switch, BCD 1248 HEX Dip 1 Pole 16 Pos AUG DRW-16-RA Sl 
35 12800030 1 Switch, Toggle DPDT (ON-NONE-ON) CKC 720lA 82 
36 12000015 4 Diode, Silicon Switching TIl 1N914 Dl-4 
37 13500032 7 Terminal, Tubular .125 Dia x 1/16 PMP 284-38B TPl-7 
38 12500193 2 Screw, Mach Slot PH 2-56x3/8 18-8 S8 GEN 
39 12500209 3 Screw, Mach Slot PH 4-4Ox5/16 18-8 SS GEN 
40 12500394 3 Fastener, Locknut w/Ny1on Insert 4-40 CTF CF-79NTM-40 
41 12500090 2 Fastener, Locknut w/Ny1on Insert 2-56 CTF CF-79NM-26 

* 14300177 REF Schem, Auto-TVG Amplifier 500kHz KLN NEW 

* 14400093 REF PCB Assy, Auto-TVG Amplifier 500kHz KLN NEW 

End 



K LEI N ASS 0 C I ATE SIN C. 

MANUAL PARTS LIST 

PART DESCRIPTION: RETROFIT KIT CABLE HOT II 
ASSEMBLY NUMBER: 14100843 -REVISION: POO 

MODEL NUMBER: 

NOTE: Unless otherwise specified: k· x1000; Resistors in ohms; Capacitors in microfarads. 

PART MFG CROSSREFERENCE 
ITEM NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER 

1 14100842 1 Connector, HANDS-OFF-TUNING II Retrofit KLN NEW 
2 14100841 1 Wire Harness, HANDS-OFF-TUNING II Retrofit KLN NEW 
3 12700141 1 Solder, Dispenser Pa~ 60/40, 22 Gauye 21' MUL PC115 
4 11260023 1 Retrofit Procedure, DS-OFF-TUNING I KLN NEW 

END 

K LEI N ASS 0 C I ATE SIN C. 

MANUAL PARTS LIST 

PART DESCRIPTION: ASSEMBLY RETROFIT KIT - AUTO TVG POWER SUPPLY 
ASSEMBLY NUMBER: 14101062' REVISION: POO 

MODEL NUMBER: 

NOTE: Unless otherwise specified: k m x1000; Resistors in ohms; Capacitors in microfarads. 

PART MFG CROS8REFERENCE 
ITEM NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER 

1 14101050 1 Assy, AUTO-TVG Power Supply 24V KLN NEW 
2 14101084 1 Assy, Retrofit Kit Power Supply Filter KLN NEW 
3 11260026 1 Procedure, Retrofit KLN NEW 
4 12500237 4 Screw, PH MS 8-32x5/8 18-8 S8 GEN 
5 12500362 4 Washer, Lock Split #8 GEN 
6 13500010 2 Terminal, Ring Ton~ue #10 AMP 31891 
7 13500040 5 Terminal, Receptac e AMP 42599-2 
8 12700149 l' SleeVinti Shrink 1 4" Black ALP FIT-105-l/4 
9 12700029 5 Tie, Ca e 4" DEN 08-474 
10 13500020 3 Termina1~ Ri~ Tonfiue #8 AMP 31899 
11 12700026 3' Wire, PV IRR #18 lack GEN 1118WTE 19/30 
12 12700024 2' Wire, PVC IRR 1118 Green GEN 1118WTE 19/30 
13 12700113 3' Wire, PVC IRR 1118 White GEN 1118WTE 19/30 

END 

wP II 
SHEET 

DATE 

~~. , " I""",, 

' .. 
~'" }> 

0150e 
1 of 1 
28 June 1985 

DESIGNATION 

WP II: 0501e 
SHEET: 1 of 1 

DATE: 10 February 1986 

DESIGNATION 



ITEM 

1 
2 
3 

END 

ITEM 

1 
2 
3 

END 

K LEI N ASS 0 C I ATE SIN C. 

MANUAL PARTS LIST 

PART DESCRIPTION: ASSEMBLY KIT - AUTO TVG PCB/3 - 100kHz 
ASSEMBLY NUMBER: 14101063' REVISION: POO 

MODEL NUMBER: 

PART MFG CROSSREFERENCE 
NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER 

14100470 2 Assy, PCB AUTo-TVG 100kHz KLN NEW 
14100617 1 Assy, PCB AUTO CPU 100 wi PROM KLN NEW 
11210007 1 Manual, HOT II KLN NEW 

K LEI N ASS 0 C I ATE SIN C. 

MANUAL PARTS LISTS 

PART DESCRIPTION: ASSEMBLY, KIT - AUTO TVG wI 196B Power Supply 
ASSEMBLY NUMBER: 14101064-01 REVISION: POO 

MODEL NUMBER: 

PART MFG CROSSREFERENCE 
NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER 

14100843 1 Assy, Kit Retro Cable HOT II KLN NEW 
14101062 1 ABBY, Kit Retro AUTO TVG Power Supply KLN NEW 
11700018 1 Power Supply, DC-DC 750V (196B) BIK DCX080 

PART DESCRIPTION: ASSEMBLY KIT - AUTO TVG wlo 196B Power Supply 
ASSEMBLY NUMBER: 14101064!02 REVISION: POO 

MODEL NUMBER: 

PART 
ITEM NUMBER QTY DESCRIPTION OF PART 

MFG 
ID 

CROSSREF~RENCE 
OLD NUMBER 

1 
2 

END 

14100843 1 
14101062 1 

Assy, Kit Retro Cable HOT II 
ASBY, Kit Retro AUTO TVG Power Supply 

KLN 
KLN 

NEW 
NEW 

WP II: 0502e 
SHEET: 1 of 1 

DATE: 10 February 1986 

DESIGNATION 

WP II: 0503e 
SHEET: 1 of 1 

DATE: 10 February 1986 

DESIGNATION 

WP II: 0503e 
SHEET: 1 of 1 

DATE: 10 February 1986 

DESIGNATION 



K LEI N ASS 0 C I ATE SIN C. 

MANUAL PARTS LIST 

PART DESCRIPTION: RETROFIT KIT, POWER SUPPLY FILTER 
ASSEMBLY NUMBER: 14101084 REVISION: POO 

MODEL NUMBER: 

NOTE: Unless otherwise sp~cified: k - x1000j Resistors in ohms; Capacitors in microfarads. 

PART MFG CROSSREFERENCE 
ITEM NUMBER QTY DESCRIPTION OF PART 10 OLD NUMBER 

1 12300018 1 Filter, AC Line 10AMP KLN NEW 
2 12500160 2 screw

t 
FH MS 8-32x1/2 18-8 SS GEN 

3 12500095 2 Nut, ock Nylon Insert 8-32 GEN 
4 15100405 1 Assembly Drawing, Retrofit PS Filter KLN NEW 

END 

K LEI N ASS 0 C I ATE SIN C. 

MANUAL PARTS LIST 

PART DESCRIPTION: ASSEMBLY KIT - AUTO TVG PCB/3 - 500kHz 
ASSEMBLY NUMBER: 14101085' REVISION: POO 

MODEL NUMBER: 

PART 
ITEM NUMBER QTY DESCRIPTION OF PART 

MFG 
10 

1 
2 
3 

END 

14100606 2 
14100750 1 
11210007 1 

Assy, PCB AUTO-TVG 500kHi 
Assy, PCB AUTO CPU 500 w PROM 
Manual, HOT II 

KLN 
KLN 
KLN 

CROSSREFERENCE 
OLD NUMBER 

NEW 
NEW 
NEW 

WP II: 0506e 
SHEET: 1 of 1 

DATE: 10 February 1986 

DESIGNATION 

WP II: 0507e 
SHEET: 1 of 1 

DATE: 10 February 1986 

DESIGNATION 



SECTION SEVEN-SCHEMATIC DIAGRAMS 

LIST OF SCHEMATIC DIAGRAMS 

Document Number REV Title 

14300066 POO WIRING DIAGRAM, AUTD-TVG MOD 

14300093 POO SCHEMATIC, AUTO-CPU Board 

14300094 POI SCHEMATIC, AUTo-TVG Board 100 kHz 

14300177 POD SCHEMATIC, AUTo-TVG Board 500 kHz 



SECTION EIGHT--COMPONENT VIEWS 

LIST OF COMPONENT vmws 

Document Number REV Title 

14400094 POO AUTO-CPU Board, 100 kHz 

14400056 POI AUTO-TVG Board, 100 kHz 

14400093 POO AUTO-TVG Board, 500 kHz 



(-------8-]--· ----.- ---- -----,---.. 
7 6 

/ 

t 

:0 

i ,-
I 
'C 

8 

~ 

SIGNAL 
, INPUT RI 

47 

R3 
7 

34 ~---+----------' 
SIGNAL 

-tiS" 

R6 
47 

C6 

.I~ 

+5" 

RB 
100 

+15" 

CI2 

r?-"' 
RIO. 
47 

TP2 

R4B 

r--I_-i'C~ 220~ 
~ I NC 47pf R49 

II' Ig'no 13 14 7 NC· 4.3K 
3ggPf ~U~2--'''--'''''--....c.:~ 11_-J~2 -U3 I 

~~~-f~ AD711e HA26';? 6 
I .3 t //tl Cjq '. 330pf 

CI6 

R4 '. 
100 

C3 
.068 

. N:c. RS 

. ~ t 

.R7 

41-

C9 

.~.I 
-ISV 

pf . W 3~ Jb ~ ..•. .33Pf~ 

'\7 H~~ CI6 

~7 

. ", 

+~v 

~I ~ 33,f' 

R9 
47 

-15" 

+5'i1 

I iC54 

t5,V 

R.ETURN f.~T22 f- +5V 

I 5 ?-_-_-~-o t15" 

TP7 . -

17,18,19 +--+--...... ------..--~ GN D' 

C55' 
.1 

21 -15V 

REF. DES. NOT USED HIGHEST REF. DES. 
C818t34 RI3 R 50 IU 12 10 4 
C4 C ",7 IQ TP 7 

I RN I IS 2 J 

C36 ' 

~~Pf 

NOTES: 

RII 
100 

I. UNLESS OTHERWISE SPECIFIEDI 
CAPACITORS IN MICROFARADS 
RESISTORS IN OHMS 

5 --- ~--- -·-r---- ----

tl.S" 

RI4 
47 

Hl9 
.I~ 

-15" 

+15V 

R3Z~ 
47 

-ISV 

TPJ 

+15" 

R16 
47 

-t',)V 

+15V 

R33 
47 

R38 
47 

, -ISV 

3 

IN914 

R42 

47K 

R41 
2.2K 

R40 
47K 

R39 
2.2K 

-ISV 

DRA_ 

2 
;;EVISIONS 

L TR EeN NO. DESCRIPTION 

FQI 1033 I<E.VI5E.D 

DO 1112. RELEASE TO MANIJ~N.TURINC 

01 1404 REVISED 

R30 
47 

-15V 

+15V 

-I5V 

PARTS LIST 

S INCHEBf_11 ~_ CHECKED 

: 14 1004 70 ~..:=-~ - 1o........,..., .. -:i-::7l--,;;;=..-±:-;--+-==.;:.:.....l...:::..L.-i-..;..::::..;;;..;:;.;:r....:...:~':-'-1 
~L-________ ~ __________ ~ ____________ ~ ____________ ~ ____________ ~ __________ ~ ____________ ~ ____________ ~ __________ ~------__ -----r __ ----~~---~---~~~~~~m~~~~:::L~~"'~i~~~~--,--.~_~_a~~_~_~~~~~~~~~~~~~~ __ ~~~~~~~~~~~~~~~ 

8 -].. 6 5 t" 3 2 
~ _______ -'--_____ ._._~_-'_.:: ___ :~_~~;.~ .• ..:.. __ ._._~ ___ ~, ___ . ___ ._ • __ . __ ._._ _~ ____ .c1._._. ___ • ___ ~.L-~ __ .. -'---'-.A-__ ~. ____ .___ _ _____ 1 :_~_.~. _____ .~ __ . __ .. ______ ~-_.-_____ ; __ 

( 

E. 



,0 

i 
I 
I 
I 
t 

I , 
~C 

... 
t 
r 
( 

t 
I 

i 

! 
! 
(I 
~. 
I 
I.: 

r 
; 
I 

i 
I 
I 

i 
~ 

r· '< ., •. _, .• -,~ •.• , - ·r,~_ 

1 
REVISK>NS 

L TR ECN NO. DESCRIPTION APPROVED OA TE 

XOI __ CHANGE JII ~::.~ ,~ 

pr...c PIC99 ADD RI,4e,4S' ;3i;Jl IOT~ 

+t5V 
t-ISV tl5V 01 1218 ReV/SED I.f'~ r%".&. 

+SV RI4 
47 

+15V 
0.3 14~2 R£VI5~D ~ 1"i)"1'1 r. 

R2 
.47 

C2 
.033 

CI 

35~~ 
SIGNAL 
INPUT 

+i5V 

R6 
47 

~6 
.I~ 

+5V 

C 10 
.ril
'\7 .1 

R8 
100 

RIO 
47 

TP2 

CI:3 
R48 
270 

~Y-, 
RI2 
100 

~19. 
• If---, 

'\7 TPJ 

RI' 
47 R31 

+I5V 

S~ 47 

t:_'lr --4.....AJR ... 20'--+---MfJ. ~i< ~i~ ~~8 
f',., ~2 R27 J~ 

.3.3K f-i IN9;4 ~ ~---+.....AJB"'2""K---I----, ¢ 
, r-- ~+-~CF~' 

C20 RI'3 ' ~ l l50pf ..--f-_-I,-L- , 01 II ~"'A NC TPS . 

~C I NC 15pf I I~ 3.3K" - T' 2 2r"--- 7 INC I r-- 7 NC
NC 

TP I II 19'1'10 3 1'0 7 NC . R49 14 16 r--.7 NCNe . '-1-0 IN914 '--~!-=I"''!-<r' -UII 5 6 R28 
r--.... __ 3~ 1 C5 ~~--E..l!>',--~1~14L_.lll2 1 S.6K r"~-------'i11---.J112 I C24 RIB NC ~ R23 ~ H(f2625 

:~~62S5~G_ ...... _-<2~?~ U2 A07118 ~~i6Z5 6 CIG 15 U5 AD7111 ~~;6255£, .01 100 21"-7 I L-____ +_--'4 ... 7""K'--+-+~154.._" 14 3+ 8 100 

;:.f,~"~" 1~:;- j'l!I' '" ~' "~~ ~~J 221-0-P-f-J-II---:~ 14 5 78 II 11:0" ,,~' iI~f T~'~f ~~' 3:~~:7 ;~~:.~ ,.. rtp 1~;' I'~t~ 

RI 
47 

~~ '(7 L .5!I· CIS ~9 ~.'---' C26 ~ :h~C R'-"-SO C,3f-.1 
lit v ".11 r- ~ lOpf 1"'" :)1,;"'-,,----<-" 7 .1 L ----.-;- ~ lOp': > 

Li.L RI5 r--ol~ '0; 10K I .1 
R4 ~7 13.. 47 • RI7 L-_ 

100 • R9: 11 ~., 47 
47 ~ [6: 

C3 R7 
.033 ~--.jWr---, 

47 

C9 

~.I 
-ISV 

+5V 
-15V 

NgJ > 
NC :> 
NO "
NO '
NC :; 

18 

<15 

-15V -15V 

+15V tl5V 

-/5V 
R30 
47 

-15V 

tl5V 

R45 

34 ~/:""----L.~----I 
SIG~ 

~NC 
L-wv--

C 

RNI~ ~ I 

+5v·~~~--+ __ ~r~~ 

156r~ ~L .I 35V 
R29 

47 

47~~ 
C43 r-____ ~~RN4~2~~-+---~R4¥3~--+---~ ~ 

R33 
47 

RETURN 

lOOK 151 I 
". ~ 

I 5 ~L:...-....-____ -<>+ 15V 

'- +lc52 
22 
3SV 

C57 T~7 
./ .1 1 

17,18,19 ~ ......... :...--+--+------~---<> GND 

tI~~3 3SV 

C55 

21 < T· I 
o-ISV 

NOTES: 

+5V 

RII 
100 

.rc; 
~.I 

C37 

~1~TP4 r:_II.r--+~~~r~~~ 47K e2K C 
R36 1 '2,4 R41 r--I---1,t:--

2.2K 150pf 
3.3K 1;914 r-rmno-

eM ~~"-o r--.. 7 T

I
P6 

.---+-tif:- R3S D~ 1I1:';~ 10 2 I 

~OPf 3.3K .. 1 IN914 ~j~ ~H:::.. ~AU2G25 £, R46 

r.J!I::!.4..J14C!.J.:5cc;I&!Jo7U82J1'3~~II",,:3:...1I{,~ ____ .l-212r--.~7 INC C42 R34 ·IL.-_-II-_~--,\~_~-.~G~I-<t' '--':, 7 3 + e 100 

C36 151 U4 r -U7 5 .01 100 f'.7
NfN R44 DG12201 1 V4 F~i~f Lf~--~l A07111 I: :3 HA2G25 £, ~tl--Jo.flNo---,2~-ue ~ R39 C4 C50 

220pf 2 +- B C41 HA2625 6 2.2K eZK NC F50~ I 

~:O C3~' t~r 7pf ,.2 ~ 4 C45 c'l9,1 9 
L.JI--< ~/OP~~" r-', R37 R47 

.1 IK 47 
~'1 

-ISV 
R.38 
47 

-ISV 

-15V 

I. UNLESS OTHERWISE SPECIFIED: 
..... , _00 , on , ... ,,,._1 

PARTS LIST 
CAPACITORS IN MICROFARADS 
RESISTORS IN OHMS 

I.H.ESS OTHERWISE SPEQFIfD 
DlMBIIIONS ItAE. .. WCHB 

TOUOWCI! ON 
MAC. DEC. AMlII..EI 

:t .xx:t :t 
_ISH $PEat 

<----I;r~-

'I 
SI~AL 

OUTPUT 

>2 
SIGNAL 

GROUND 

........ 26 
,/ 

ALTITUDE 
OUTPUT 

HIGHEST REF. DES. REF. DES. NOT USE 
C 8::'8.4.34 .. 1 R 13 R 50 Iu 12 ID 4 --::;r - .... SCHEM. 500 KHZ 

C 57 lQ TP 7 wno"'_ DfIA_ C>\"j)oo..,CLJ·JOII1 AUTO TVG AMP BOARD 
I RN I Is 2 , 

c 

-



I 
1 
1

0 

i c 

:-

CONFIDENTIAL. 
THIS DOCUMENT AND ITS CONTENTS ARE CONFIDENilAl 
AND PROPRIETARY MATERIAL AND INFORt.IATlON OF 
KLEIN ASSOCIATES. INC THIS DOCUMENT AND ITS 
CONTENTS MAY NOT BE DISCLOSED. REPRODUCED OR 
OTHERWISE DISSEfoIltiATEO WITHOlJ'r THE EXPRESS 
WRITTEN CONSENT OF KLEIN ASSOCIATES. INC 

- , I - - -------------~---·---------=--------.. -------__ ~_.~P ___________ ~_==~----.--------~----_y------~-------,=----__ -=-----.-4----___ ' __ -==-__ r __ , 

REVISIONS 

'\ I 

r'J r'i I 
FL\3,-J FCrz rl Fill'! 

r-- r--

I , 
~ 2 Z. 

3 .3 h-:"+----l 
I 

5 tU .5 1-+'.:.+ :l 
-1 

I 
cD 

13 \..-I- 13 
I 

15 
REO/WHT 

I- 15 .--

17 ~~ 17 
18 b!.l~ 18 
19 ~'-- 19 

Z{ VIOLET 
21 

~LUE/WHT 32 

.35r---~ 

Js 
TRIG ~ALE 

EVENT 

35 
L-

J4 
EX. TENDeR 
(AUTO CPU) 

OC/OC CONVERTER 
PS 2. 

fort A-I1' 

~+pr Alt . 

..--

I 

, 

r---

I 
r-- Z 

I-L-T-R+-Ie-C-N-N'""O-'. ,--------O:--ESCAIPTION 1 APPROVED 1 DATE 

roo I 1033 REDRA.WN 

" 

r-

I 
r- f') ... 

'-----f-, .... +--1. 26 
-' 

26 

35 
J3 '. 

lV5AMP 
.5BP 

ITEM T Ra' DES I on I 

35 

J 
1\Ib AMP 

RIGHT 

PART NUioIBER I 

--
FINISH SP£CS: -

35 

JI 
TV6 A.MP 

LEFT 

OCSCRIPTION I RE"'AAKS 

:18 KLEIN ASSOCIATES-INC 
~ ~Rf¥,.t. 15e.A~ ~ ~ 

• aa......EM • NEW kAMP'er-URe: • 03:0'nI 
u.&.A CI!I!!X3J BC;3..8' 31 

o 

r--

C 

B 

_. 

A 



B 

i 
T'··'"(,,fF; 3?~·----

I 

IT'" ~ ","1 QT> I = DAn ~~==r=_-_~-",.:..f .;;;.~::: .. ==.:.:~=;...,..._ •..... ___ .l--........ --:-__ --, 

PARTS L1ST _____________ _ 

LP"<t~5& cr.ktfdll~ iiiPf;Ci'!£r. 
or ... tEH:iJ,.."'>N'. "fl., "" 1HC.1oC5 

T~~4oJItCl" C#I 
!IK ......:!l..E!! 

" 
Ii 

c 

A. 



,..: 
":=." 

o 

c 

B 

A , 
... .. 
~ 

i 
~ 
~ 
I 

CONFIDENTIAL 
TH!S DOCUUENT AND ITS CONTENTS ARE CONf IDENTIAL 
AND PROPl<lfTAR¥ UATERIAL AND INFORI.AI.TiON Of 
KLEIN .t.SSOCIATES. INC THIS DOCUMENT AND ITS 
CONTENTS MAY NOT BE DISCLOSED. REPRODUCED OR 
OTHERWISE DISSEU'NATED WITHOUT THE EXPI'lESS 
WAlnEN CONSENT Of KLEIN ASSOCII.TES INC 

cift 

NOTES: 

11 

Ii 
!: 

---

r----l 
I I 

I. fVI/lR'f... AS'S'V NO., REV NO. t. SERIAL NO. 
USlN6 W~ITE EFO~· IN!'... 

••• 

• 
• 

. , 

USED ON 

___________ 4 __________ ~ __________ ~3 ____ ~ _________ ~t __ 

L 

REVISiONS 

fCN NO DESCRIPTION APPROVED DATE 

SR JJ8 ORIGINATE r 7/'" 

POO P94f1 PROTO T VPE REt EA5£ 
'----1-----'-. 

"----REMOVE TEMPORARY TAG 

'" 

ITEW 

UNLESS OTHE_S£ ~CIFIEO 
'O.MEItSIONS ARC ... INCHES 

TOlERANCE 0.. 
FRAC DEC "NC.LE~ .. 

llU 

surtFACES 

METIlIC REFERENCE 

IIoIOES I ..... , , .. 

2 

PAI=IT ""Ut.t8ER OESCRIPTION AEM.t.RKS 

PARTS LIST 

II 

- ASSY,PC.~ 
AUTO (:'PU W/ PROM 

DAAWINGNO 

1 

a 


