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SECTION FOUR--CALIBRATION PROCEDURE

4,1 HOT-II SYSTEM CALIBRATION PROCEDURE,

The theory behind 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 enviromment 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 1level that the CPU "“looks at” 1is
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 elther fresh (F) 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 wuseful in mapping
applications where varliations 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 AUTO-TVG Side Scan channels of
your HYDROSCAN system are as follows:

1, As outlined in your HYDROSCAN system manual: properly imstall 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,

+- - CAUTION
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.
+HHH e e e



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

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 1 meter (3
feet) of paper, extend the paper beyond the paper feed rollers and close
the top cover,

INITIAL CONTROL SETTINGS:

Graphic Recorder Control Panel:

TVG GAIN Controls Fully Counterclockwise
RANGE Control desired range

PAPER SPEED Control 40 lines/cm

Paper Speed Override Control NORMAL

PRINT THRESHOLD Controls Fully Counterclockwise
PRINT INTENSITY Controls Fully Counterclockwise
TWO MINUTE MARK OFF

SCALE LINE INTENSITY Fully Counterclockwise
SLEW Control AUTO

MONITOR Control SOURCE

AUTO-CPU Circuilt Board:

ALTitude Controls (2) 0
Return Strength 0
OFFset 8
Fresh/Salt S - for salt water

F - for fresh water
AUTO-TVG Circuit Boards (2):
ATTENuation Control 0
NORMal/REVerse NORM

Switch ON appropriate power,

NOTE
Perform the following steps for each of the side scan channels.

Turn the PRINT INTENSITY control fully clockwise.

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

Turn the PRINT INTENSITY control to the 11 o'clock position,

Connect towfish to recorder and carefully deploy 1it; 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, 1increase offset, If bottom return 1is too dark, decrease
offset; Allow time between setting for CPU to stabilize to new setting.
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DIAGNOSTIC PROCEDURES, HANDS-OFF-TUNING I1I
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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 settings
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 "0%; 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 LEDs 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 LEDs 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 1is
returned to setting "1".

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 (S1) setting.

4: Displays the SALINITY Switch (S5) 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 (S3).

7: Outputs a sawtooth waveform to the TVG AMP Boards. This can be used to
check the TVG AMP Boards' 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 LEDs.

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

0 A: Test for a Trigger Interrupt (flashes ten times if the Trigger Interrupt
QZ; 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).



OQutputs a $FF to the TVG AMP Boards (shuts off the LOGDACs).
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D: OQutputs a 00 to the TVG AMP Boards (turns on the LOGDACs fully).
E: Flashes the LEDs in the Binary Count of Test 0.

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

Test Point 2 1is 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 A/D Converter. By removing the DG201
(U2) and inputting a known level to TP3, absolute accuracy of
the A/D can be determined.

Test Point 4 1is the Trap Interrupt signal. By bringing TP4 to a high level
for >2us the diagnostic test routines can be executed.

Test Point 5 1is 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 1is the Common or Ground Return. This is handy for referencing a
test probe to ground.
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Document Number REV
14100469 P00
14100617 POO
14100470 PO1
14100606 POO
14100843 POO
14101062 POO
14101063 POO
14101064~01 POO
14101064-02 POO
14101084 P00
14101085 POO

SECTION SIX--PARTS LISTS
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AUTO-CPU Board

AUTO-CPU Board, 100 kHé

AUTO-TVG Board, 100 kHz

AUTO-TVG Board, 500 kHz

Retrofit Kit, Cable HOT II

Retrofit Kit, Graphic Recorder PS1
PCB Kit, HANDS-OFF-TUNING II - 100kHz
Assy, Kit AUTO-TVG w/196B

Assy, Kit AUTO-TVG w/0196B

Retrofit Kit, Power Supply Filter

PCB Kit, HANDS—-OFF-TUNING II - 500kHz
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K LEIN ASSOCIATES INC.

MANUAL PARTS LIST

" WP #: 0l42e
SHEET: 1 of 2
DATE: 3 July 1985

PART DESCRIPTION:
ASSEMBLY NUMBER:
MODEL NUMBER:

AUTO~-CPU PCB ASSEMBLY
14100469 REVISION: POO

NOTE: Unless otherwise specified: k = x1000; Resistors in ohms; Capacitors in microfarads.
PART MFG  CROSSREFERENCE o
ITEM NUMBER qQry DESCRIPTION OF PART ID OLD NUMBER DESIGNATION
1 14800044 1 PCB, Auto CPU KLN NEW
2 14200702 1 Handle, Card AUTO-CPU KLN NEW
3 12900009 1 Conn, 35-Pin Circuit Board Edge EDA 422-035-520-100 J1
4 12900166 1 Conn, 20 Pin PCB Solder Tramsition ANY 609-2003 J11
5 12900165 2 Conn, 20-Pin Female Socket Transition ANY 609-2000 M
6 11900101 3 Socket, 14~Pin DIP RBN ICT-143-5-G U11,12,14
7 11900111 2 Socket, 16~Pin DIP RBN ICT-163-5-G v2,8
8 11900129 &4 Socket, 20~Pin DIP RBN.  ICT-203-8-G U4,5,10,13
9 11900130 9 Socket, 40~Pin DIP RBN ICT~406~-5~G u7,15
10 11900156 1 Socket, 18-Pin DIP RBN 1CT-183~5-G u3
11 11900124 1 Socket, 8-Pin DIP RBN ICT-083-5-G Ul
12 11900182 1 Socket, 4-Pin DIP RBN ICT-043-5-G Ulé6
13 11900213 1 Socket, 28~Pin DIP RBN 1CT~286-5-G U6
14 11900210 1 Socket, 28 Pin Modulat MOL 15~-41-2282 u9
15 13500032 6 Terminal, Tubular .125 Dia x 1/16 PMP 254~38B TP1~7
16 12800041 1  Switch, Sub Min TGL Right Angle PC SPDT ALC  TTIIDG-VRA-1 §5
17 12800042 2 Switch, BCD 1248 DIP 1 Pole 10 Pos AUG DRW-10-RA 53,4
18 12800043 2 Switch, BCD 1248 HEX Dip 1 Pole 16 Pos AUG DRW-16-RA 51,2
19 13100009 1 LED, 5V 6mA Red Quad PCB DCO 555-4003 DS1
20 12100003 3 Resistor, 100 1/4w, 5%, Carb. Comp. ALN CB1015 R2,10,14
21 12100004 2 Resistor, 1.0k 1/4W, 5%, Carb. Comp. ALN CB1025 R11,15
22 12100043 1 Resistor, 5.1k 1/4W, 5%, Carb. Comp. ALN CB5125 R8
23 12100063 4 Resistor, 10k 1/8W, 5%, Carb. Comp. ALN BB1035 R1,4,5,12
24 12100071 1 Resistor, 47k 1/8W, 5%, Carb. Comp. ALN BB4735 R3
25 12100140 2 Resistor Network, 100k, 1/5W, 2% Thk-Film BRN 4310R-101-104 RNZ2,3
26 12100195 1 Resistor Network, 4.7k .75W + 2% Thk-Film BRN 4306R-101-472 RN1

Continued on next page...



ITEM

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

END

ASSEMBLY NUMBER:

14100469 REVISION: POO

MODEL NUMBER:

PART
NUMBER

12100198
12100197
12100216
12200003
12200083
12200085
12200098
12200135
12200169
12000015
11900002
11900008
11900015
11900050
11900061
11900067
11900079
11900119
11900122
11900226
11900188
11900192
11900208

QrY

w
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DESCRIPTION OF PART

Resistor, 1.0M 1/8W, 5%, Carb. Comp.
Resistor, 270k 1/8W, 5%, Carb. Comp.
Resistor, 10M 1/8W, 5%, Carb. Comp.
Capacitor, 0.1luF, 50V, 10Z, Ceramic

Capacitor, 22uF, 35V, 10%, Tantalum
Capacitor, 4,7uF, 35V, 10%Z, Tantalum

Capacitor, 10000pF, 100V, 10%, Ceramic
Capacitor, 680pF, 200V, 10%Z, Ceramic
Capacitor, 1.0uF, 50V, 10%, Ceramic
Diode, Silicon Switching

11900150 selected for 30usec convert time
Quad Analog Switch

Dual D Flip-Flop

Quad 2-Input OR Gate

Octal D Latch

8~-Bit Microprocessor

BCD-to-Decimal Decoder

Octal D Flip-Flop

Quad 2-Input AND Gate

Crystal Oscillator, 3.84MHz

2048 Bit RAM with I/0 Ports and Timer
Dual Operational Amplifiers

8192 x 8-Bit CMOS RAM

* jtem intentionally left blank *

12500209
12500092
13300011
14300093

3
22"
REF

Screw, Mach Slot PH 4~40x5/16 18-8 SS
Nut, Lock w/Nylon Insert 4-40 Mini
Cable, Flat Laminated

Schematic Diagram, AUTO-TVG CPU PCB

MFG
ID

ALN
ALN
ALN
AVX
SPR
SPR
AVX
CNL
AVX
TII
ALG
SIX
NAT
MOT
NAT
ITL
NAT
NAT
NAT
HYT
ITL
TII
HIT

GEN
CTF
BEL
KLN

CROSSREFERENCE
OLD NUMBER

BB1055
BB2745
BB1065
CKO05BX104K
150D226X9035R2
150D475X9035B2
CKO5BX103K
CK05BX681K
CK06BX105K
IN914
AD40494
DG201CJ
DM7474
MC14071BCP
MM74C373N
P8085A
MM74C42N
MM74C374
MM74C08
HY4560-3.84
8155
TLO82CP
HM6264LP-15

CF-79~1660-40
9128020
NEW

SHEET: 2
DATE:

of 2
3 July 1985

DESIGNATION

R6, 7
R9
R13
c1,3,4,10~16,18-20
cs
c7,8
C6,9
)

c17
CR1-3
U3

U2
U1z
Ul4
U4, 5
U15
us
U10,13
U1l
U16
u7

Ul

U6



KLEIN ASSOCIATES INGC,

MANUAL PARTS LIST

PART DESCRIPTION: 100kHz AUTO~CPU PCB ASSEMBLY WP #:
ASSEMBLY NUMBER: 14100617 REVISION: POO SHEET :
MODEL NUMBER: DATE :

NOTE: Unless otherwise gpecified: k = xlOOO; Resistors in ohms; Capacitors in microfarads.

PART MFG CROSSREFERENCE
ITEM NUMBER QTY DESCRIPTION OF PART 1D OLD NUMBER DESIGNATION
1 14100469 1  PCB Assy, AUTO-CPU KLN  NEW
2 14100618 1 PROM, Duplicate AUTO-CPU 100kHz KLN NEW U9
* 14300093 REF Schematic Diagram, AUTO-CPU PCB KLN NEW
* 14400094 REF PCB Assy, AUTO-CPU 100kHz w/PROM KLN NEW

0145e
1 of 1
20 October 1984




R
KLEIN ASSOCIATES INGC.

MANUAL PARTS LIST

PART DESCRIPTION: 100kHz AUTO-TVG PCB ASSEMBLY WP #:  0148e
ASSEMBLY NUMBER: 14100470 REVISION: POl SHEET: 1 of 2
MODEL NUMBER: DATE: 3 July 1985
NOTE: Unless otherwise specified: k = x1000; Resistors in ohms; Capacitors in microfarads.
PART MFG CROSSREFERENCE
ITEM NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER DESIGNATION
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 J1
4 12900164 1 Conn, 20-Pin PCB Male Solder Transition ANY 609-2002 MR J11
5 12100003 8 Resistor, 100 1/4w, 5%, Carb. Comp. ALN CB1015 R4,8,11,12,18,28,34,46
6 12100038 18 Resistor, 47 1/4W, 5%, Carb. Comp. ALN CB4705 R1,2,6,7,9,10,14~17,
29-33, 38, 45,47
7 12100004 3 Resistor, 1.0k 1/4W, 5%, Carb. Comp. ALN CB1025 R5,21,37
8 12100021 4 Resistor, 2.2k 1/4W, 5%, Carb. Comp. ALN CB2225 R22,24,39,41
9 12100005 2 Resistor, 10k 1/4W, 5%, Carb. Comp. ALN CB1035 R35, 36
10 12100041 5 Resistor, 47« 1/6Ww, 5%, Carb. Comp. ALN CB4735 R3,23,25,40,42
11 12100058 4 Resistor, 82k 1/4W, 5%, Carb. Comp. ALN CB8235 R26,27,43,44
12 12100173 1 Resistor Network, 100k, 1/5W, 2% Thk-Film BRN 4308R-101-104 RN1
13 12200136 3 Capacitor, 330pF, 100V, 10%, Ceramic AVX CKO5BX331K C5,16,36 ’
14 12200138 7 Capacitor, 33pF, 200V, 10%, Ceramic CNT CKO5BX330K C€7,14,15,22,27,40,45
15 12200020 7 Capacitor, 47pF, 100V, 10%, Ceramic AVX CK12BX470K C13,20,23,33,38,41,51
16 12200021 4 Capacitor, 470pF, 100V, 10%, Ceramic AVX CK12BX471K €29,30,47,48 '
17 12200090 2 Capacitor, 1000pF, 100V, 10%, Ceramic AVX CK12BX102K €32,50
18 12200108 2 Capacitor, 0.068uF, 50V, 10%, Ceramic AVX CKO5BX683K c2,3 ~
19 12200105 2 Capacitor, 0.047uF, 50V, 10%, Ceramic CNT CKO5BX473K C24,42
20 12200044 1 Capacitor, 0.68uF, 50V, 10% Ceramic AVX CKO6BX684K Cl ‘ 3
21 12200042 22 Capacitor, 0.1uF, 50V, 20%, Ceramic CNL CW20C104M €6,9-12,17,19,21,25,26,28, 31,
35,37,39,43, 44,46,49,55-57

22 12200083 3 Capacitor, 22uF, 35V, 10%, Tantalum SPR 150D226X9035R2 C52-54 '
23 12000015 4 Diode, Silicon Switching TII iN914 D1-4
24 11900211 8 Operational Amplifier, Bipolar HAR HA7-2625-5 Ul1,3,6-11

Continued on next page...



ITEM

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

END

o

ASSEMBLY NUMBER:

14100470 REVISION: POl

MODEL NUMBER:

PART
NUMBER

11900195
11900196
11900008
11900124
11900101
11900111
12800043
12800030
13500032
12500193
12500209
12500092
12500090

QrY

MNMWWNdNERF WO RPN

' DESCRIPTION OF PART

D/A Converter, 8-Bit Multiplying

D/A Converter, 6-Bit Multiplying
Quad Analog Switch

Socket, 8-Pin DIP

Socket, 14—~Pin DIP

Socket, 16-Pin DIP

Switch, BCD 1248 HEX Dip 1 Pole 16 Pos
Switch, Toggle DPDT (ON-NONE-ON)
Terminal, Tubular .125 Dia x 1/16
Screw, Mach Slot PH 2-56x3/8 18-8 SS
Screw, Mach Slot PH 4-40x5/16 18-8 SS
Nut, Lock w/Nylon Insert 4~40

Nut, Lock w/Nylon Ingert 2-56

* jtem intentionally left blank *

12100030
12100020
12100036
14300094
14400056

2
1
1
REF
REF

Resistor, 3.3k 1/4W, 5%, Carb. Comp.
Resistor, 220 1/4w, 5%, Carb. Comp.
Registor, 4.3k 1/4W, 5%, Carb. Comp.

Schem, Auto-TVG Amplifier 100kHz
Comp Layout, Auto~TVG Amplifier PCB

MFG
ID

ALG
ALG
SIX
RBN
RBN
RBN
AUG
CKC
PMP
GEN
GEN
CTF
CTF

ALN
ALN
ALN
KLN
KLN

CROSSREFERENCE
OLD NUMBER

AD7111KN
AD7118KN
DG201CJ
I1CT-083-5-G
ICT-143~5-G
ICT-163-5-G
DRW~16~RA
7201A
254-38B

CF-79-1660~40

CF-79NM-26

CB3325
CB2215
CB4325
NEW
NEW

SHEET:
DATE:

DESIGNATION

U4, 5

u2

u12
Ul,3,6~11
v2
U4,5,12
S1

$2

TP1-7

R19,20
R4S
R49

2 of 2
3 July 1985



NOTE:

ITEM

AN NSWLWN

PART DESCRIPTION:
ASSEMBLY NUMBER:

MODEL NUMBER:

Unless otherwise specified:

PART
NUMBER

14800039
14200703
12900009
12900164
12100003
12100038
12100004
12100021
12100030
12100041
12100058
12100081
12100047
12100173
12200011
12200094
12200138
12200020
12200017
12200014
12200103
12200090
12200098
12200042

QTY
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DESCRIPTION OF PART

14100606
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KLEIN ASSOCIATES INGC.

MANUAL PARTS LIST

500kHz AUTO-TVG PCB ASSEMBLY
REVISION:

P00

Drill Dwg, Auto-TVG Amplifier PCB

Pull, Card Auto TVG
Conn, 35-Pin Circult Board Edge

Conn, 20-Pin PCB Male Header

Resistor, 100 1/4w, 5%, Carb. Comp.
Resistor, 47 1/4w, 5%, Carb. Comp.
Resistor, 1.0k 1/4W, 5%, Carb. Comp.
Resistor, 2.2k 1/4W, 5%, Carb. Comp.
Resistor, 3.3k 1/4W, 5%, Carb. Comp.
Resistor, 47k 1/4W, 5%, Carb. Comp.
Resistor, 82k 1/4W, 5%, Carb. Comp.
Resistor, 270 1/4W, 5%, Carb. Comp.
Resistor, 5.6k 1/4W, 5%, Carb. Comp.
Resistor Network, 100k, 1/5W, 2% Thk-Film
Capacitor, 10pF, 100V, 10%, Ceramic
Capacitor, 10pF, 200V, 10%, Ceramic
Capacitor, 33pF, 200V, 10%, Ceramic
Capacitor, 47pF, 100V, 10%, Ceramic
Capacitor, 220pF, 200V, 10%Z, Ceramic
Capacitor, 150pF, 100V, 10%, Ceramic
Capacitor, 0.033uF, 50V, 10%, Ceramic
Capacitor, 1000pF, 100V, 107%, Ceramic
Capacitor, 10000pF, 100V, 10%, Ceramic
Capacitor, 0.1uF, 50V, 20%, Ceramic

Continued on Next Page....

MFG
ID

KLN
KLN
EDA
ANY
ALN
ALN
ALN
ALN
ALN
ALN
ALN
ALN
ALN
BRN
AVX
AVX
AVX
AVX
AVX
AVX

AVX
AVX
CNL

WP #: 0149e
SHEET: 1 of 2
DATE: 16 October 1985

k = x1000; Resistors in ohms; Capacitors in microfarads.

CROSSREFERENCE
OLD NUMBER DESIGNATION

NEW

NEW

422-035-520-100  J1

609-2002 MR J11

CB1015 R4, 8,11,12,18,28,34,46
CB4705 R1,2,6,7,9,10,14~17,29-33,38, 45,47
CB1025 RS, 21,37

CB2225 R22,24,39, 41

CB3325 R19,20,35,36

CB4735 R3,23, 25,40, 42

CB8235 R26-27,43-44

CB2715 R48

CB5625 R49

4308R-101-104 RN1

CK12BX100K 20, 38

CKO5BX100K C15,22,40

CKO5BX330K C7,14,27,45

CK12BX470K €23,33,41,51

CKO5BX221K 5,16, 36

CK12BX151K C29-30, 47-48

CKO5BX333K c2-3

CK12BX102K €32, 50

CKO5BX103K C24,42 .

CW20C104M c6,9-12,17,19,21,25~26,28, 31,

35,37, 39, 43-44, 46, 49, 55~57



ASSEMBLY NUMBER: 14100606

MODEL NUMBER:

REVISION: POO

PART
ITEM NUMBER QTY DESCRIPTION OF PART
25 12200083 3 Capacitor, 22yF, 35V, 10%, Tantalum
26 12200143 1 Capacitor, 15pF, 100V, 102, Ceramic
27 11900211 8 Operational Amplifier, Bipolar
28 11900195 2 D/A Converter, 8-Bit Multiplying
29 11900196 1 D/A Converter, 6-Bit Multiplying
30 11900008 1 Quad Analog Switch
31 11900124 8 Socket, 8-Pin DIP
32 11900101 1 Socket, 14-Pin DIP
33 11900111 3 Socket, 16-Pin DIP
34 12800043 1 Switch, BCD 1248 HEX Dip 1 Pole 16 Pos
35 12800030 1 . Switch, Toggle DPDT (ON~-NONE-ON)
36 12000015 4 Diode, Silicon Switching
37 13500032 7 Terminal, Tubular .125 Dia x 1/16
38 12500193 2 Screw, Mach Slot PH 2-56x3/8 18-8 SS
39 12500209 3 Screw, Mach Slot PH 4-40x5/16 18-8 SS
40 12500394 3 Fastener, Locknut w/Nylon Insert 4-40
41 12500090 2 Fastener, Locknut w/Nylon Insert 2-56
* 14300177 REF Schem, Auto—TVG Amplifier 500kHz
* 14400093 REF PCB Assy, Auto—TVG Amplifier 500kHz

End

*
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MFG
ID

SPR
AVX
HAR
ALG
ALG
SIX
RBN
RBN
RBN
AUG
CKC
TII
PMP
GEN
GEN
CTF
CTF
KLN
KLN

CROSSREFERENCE
OLD NUMBER

150D226X9035R2
CK12BX150K
HA7-2625-5
AD7111KN
AD7118KN
DG201CJ
ICT~083-5-G
ICT-143-5-G
ICT-163-S~G
DRW-16-RA
7201A

1IN914
254-38B

CF-79NTM-40
CF-79NM-26
NEW

NEW

SHEET :
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KLEIN ASSOCIATES INGC.
MANUAL PARTS LIST
PART DESCRIPTION:

ASSEMBLY NUMBER:
MODEL NUMBER:

RETROFIT KIT, CABLE HOT II
14100843 REVISION: POO

Unless otherwise specified: k = x1000; Resistors in ohms; Capacitors in microfarads.
PART , MFG CROSSREFERENCE
NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER
14100842 1 Connector, HANDS-OFF-TUNING II Retrofit KLN NEW
14100841 1 Wire Harness, HANDS-OFF-TUNING II Retrofit KLN NEW
12700141 1 Solder, Dispenser Pack, 60/40, 22 Gauge 21' MUL PC115
11260023 1 Retrofit Procedure, HANDS-OFF-TUNING 1I KLN NEW

KLEIN ASSOCIATES INGC.
MANUAL PARTS LIST
PART DESCRIPTION: ASSEMBLY, RETROFIT KIT -~ AUTO TVG POWER SUPPLY
ASSEMBLY NUMBER: 14101062 REVISION: POO
MODEL NUMBER:

Unless otherwise specified: k = klOOO; Resistors in ohms; Capacitors in microfarads.
PART MFG CROSSREFERENCE
NUMBER QTY DESCRIPTION OF PART ID OLD NUMBER
14101050 1 Agsy, AUTO-TVG Power Supply 24V KLN NEW
14101084 1 Assy, Retrofit Kit Power Supply Filter KLN NEW
11260026 1 Procedure, Retrofit KLN NEW
12500237 4 Screw, PH MS 8-32x5/8 18-8 SS GEN
12500362 4 Washer, Lock Split #8 GEN
13500010 2 Terminal, Ring Tongue #10 AMP 31891
13500040 5 Terminal, Receptac;e AMP 42599-2
12700149 1' Sleevin% Shrink 1/4" Black ALP FIT-105-1/4
12700029 5  Tie, Cable 4" DEN  08-474

- 13500020 3 Terminal, Ring Tongue #8 AMP 31899
12700026 3' Wire, PVC IRR #18 Black GEN #18WIE 19/30
12700024 2' Wire, PVC IRR #18 Green GEN #18WTE 19/30
12700113 3' Wire, PVC IRR #18 White GEN #18WTE 19/30

e
(.(.

WP #: 0150e
SHEET: 1 of 1
DATE: 28 June 1985
DESIGNATION
WP #: 0501e
SHEET: 1 of 1
DATE: 10 February 1986
DESIGNATION
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KLEIN ASSOCIATES INGC.
MANUAL PARTS LIST
PART DESCRIPTION: SEMBLY, KIT - AUTO TVG PCB/3 - 100kHz

AS
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 w/ PROM KLN  NEW

11210007 1  Manual, HOT II KLN  NEW

KLEIN ASSOCIATES INC.
MANUAL PARTS LISTS
PART DESCRIPTION: ASSEMBLY, KIT ~ AUTO TVG w6 1968 Power Supply

ASSEMBLY NUMBER: 14101064>01 REVISION: PO
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  Assy, Kit Retro AUTO TVG Power Supply KLN  NEW

11700018 1 Power Supply, DC-DC 750V (196B) BIK DCX080

PART DESCRIPTION: ASSEMBLY, KIT - AUTO TVG w/o 196B Power Supply
ASSEMBLY NUMBER: 14101064-02 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 Assy, Kit Retro AUTO TVG Power Supply KLN NEW

T
R
Ko

WP #: 0502e
SHEET: 1 of 1
DATE: 10 February 1986

DESIGNATION

WP #: 0503e
SHEET: 1 of 1
DATE: 10 February 1986

DESIGNATION

WP #: 0503e
SHEET: 1 of 1
DATE: 10 February 1986

DESIGNATION



KLEIN ASSOCIATES INGC.

MANUAL PARTS LIST

PART DESCRIPTION: RETROFIT KIT, POWER SUPPLY FILTER

ASSEMBLY NUMBER: 14101084 REVISION: POO
MODEL NUMBER:

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

PART _
ITEM NUMBER QTY DESCRIPTION OF PART

Filter, AC Line 10AMP

1 12300018 1

2 12500160 2  Screw, FH MS 8-32x1/2 18-8 SS

3 12500095 2  Nut, Lock Nylon Insert 8-32

4 15100405 1 Assembly Drawing, Retrofit PS Filter
END

MFG
D

KLN
GEN
GEN
KLN

CROSSREFERENCE
OLD NUMBER

NEW

NEW

KLEIN ASSOCIATES INGC.

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

14100606 2  Assy, PCB AUTO-TVG 500kH
14100750 1  Assy, PCB AUTO CPU 500 w/ PROM
11210007 1  Manual, HOT II

W=

END

MFG
ID

KLN
KLN
KLN

CROSSREFERENCE
OLD NUMBER

NEW
NEW
NEW

WP #: 0506e
SHEET: 1 of 1
DATE: 10 February 1986
DESIGNATION
WP _#: 0507e
SHEET: 1 of 1
DATE: 10 February 1986
DESIGNATION



SECTION SEVEN—SCHEMATIC DIAGRAMS

LIST OF SCHEMATIC DIAGRAMS

Document Number REV
14300066 POO
14300093 POO
14300094 P01
14300177 POO

Title

WIRING DIAGRAM, AUTO—TVC MOD
SCHEMATIC, AUTO~CPU Board
SCHEMATIC, AUTO-TVG Board 100 kHz

SCHEMATIC, AUTO-TVG Board 500 kHz



o

Document Number REV
14400094 POO
14400056 PO1
14400093 POO

SECTION EIGHT—COMPONENT VIEWS

LIST OF COMPONENT VIEWS

Title

AUTO-CPU Board, 100 kHz
AUTO-TVG Board, 100 kHz

AUTO-TVG Board, 500 kHz
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