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CHAPTER 4

AN/TSM-128 SCHEMATIC DIAGRAMS

AN/TSM-128 Schematic Diagram
AN/TSM-128 Circuit Card Schematic Diagrams
E Cell Sync Adapter Schematic Diagram

Beacon Test Adapter Schematic Diagram

NOTE

This manual has been prepared primarily to provide the US Marine Corps with operator and equipment maintenance instructions
for the DRAGON Maintenance Set (DMS) and will replace the following documents presently in use by the Marine Corps: TM 9-
4935-481-14-1, dated 22 April 1977; TM 9-4935-481-14-2, dated 29 April 1977; TM 9-4935-481-14-3, dated 3 April 1981; and TM
9-4935-482-40, dated 5 May 1977; and all subsequent changes.
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NOTES:

1. ALL VALUES IN OHMS AND MICROFARADS UNLESS OTHERWISE SPECIFIED.

2. LOWER CASE LETTERS ARE SHOWN AS UNDERLINED UPPERCASE LETTERS.

3. NON-STANDARD ABBREVIATIONS:

3.1 ABC-XXX MEANS DMS-D SELECTORS A, B, & C POSITION XXX.
3.2 TTS MEANS TRACKER TEST SET.
3.3 TX MEANS TIMING SIGNAL X.

4. PARTIAL REFERENCE DESIGNATION ARE SHOWN. FOR COMPLETE DESIGNATION. PREFIX WITH UNIT
NUMBER OR SUBASSEMBLY DESIGNATION(S). (PREFACE ALL DESIGNATIONS WITH Al FIRST UNLESS
OTHERWISE MARKED BY¥*)

5. SEE COMMERCIAL MANUAL AC/DC ELECTRONICS INC. #ACDC 96016 FOR SCHEMATIC OF PS1.

6. SEE COMMERCIAL MANUAL CONCORD INSTRUMENT DIVISION/SYSTRON DONNER CORPORATION MODEL
7460 MR FOR SCHEMATIC OF ML1.

7. SEE COMMERCIAL MANUAL MONSANTO COMPANY COUNTER-TIMER MODEL 100C/101C FOR SCHEMATIC OF

M2.

PS2 IS A SEALED UNIT. INTERNAL SCHEMATIC INFORMATION IS PROPRIETARY.

9. ALL WAFER SWITCH PIN NUMBERS ARE MARKED ON THE DECKS. DECK NUMBERS ARE IDENTIFIED BY
BEGINNING WITH FIRST ALPHA OR NUMERIC DIGIT AT THE KNOB END. OTHER SWITCH PINS ARE
IDENTIFIED AS SHOWN BELOW.

o
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Figure 4-1. DMS-D - SCHEMATIC DIAGRAM
(sheet 1 of 30)
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(sheet 2 of 30)
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1.

ALL RESISTANCE VALUES ARE IN OHMS

AND CAPACITANCE VALUES ARE IN MICRO-
FARADS UNLESS OTHERWISE SPECIFIED.

DMS-D - schematic diagram
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Figure 4-1. DMS-D - schematic diagram
(sheet 4 of 30)
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Figure 4-1. DMS-D - schematic diagram
(sheet 5 of 30)
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Figure 4-9. DMS-D card A8-
schematic diagram (sheet 3 of 4)
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Figure 4-10. DMS-D card A8 (10275402) - schematic diagram (sheet 1 of 3)
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Figure 4-10. DMS-D card A9 (10275402) - schematic diagram (sheet 2 of 3)
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Figure 4-11. DMS-D card A10 schematic diagram (sheet 1 of 3)
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Figure 4-12. DMS-D card All (10275131) - schematic diagram (sheet 3 of 4)
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Figure 4-20. DMS-D card A19 schematic diagram (sheet 2 of 2)
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schematic diagram (sheet 3 of 4)
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Figure 5-8. DMS-G test adapter A2 (10275269) - schematic diagram (sheet 1 of 3)
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Figure 5-8. DMS-G test adapter A2 (10275269) - schematic diagram (sheet 3 of 3)
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Figure 5-9. DMS-G test adapter A3 (10275270) - schematic diagram (sheet 2 of 2)
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Figure 5-16. DMS-G test adapter A10
schematic diagram (sheet 3 of 3)
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Figure 5-17. DMS-G test adapter A11-
schematic diagram (sheet 3 of 4)
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Figure 5-18. DMS-G test adapter A12-
schematic diagram (sheet 1 of 3)
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Figure 6-1. Night optical alignment fixture schematic diagram (sheet 1 of 3)
6-1

MS161934



9 | 10 | 11 12 | 13 14 15 16
PART OF J8
__PART OF A2P1 PART OF J1
+ 13 VDC (THERMAL POWER) s} 8 = ] P | +13VDC (THERMAL POWER)
A THERMAL DIFFERENCE AMP n|n s E24 Q | THERMAL DIFFERENCE AMP
REFERENCE TEST VOLTAGE 25 | 25 - 0 o; - U | REFERENCE TEST VOLTAGE
: FILTERED VERT POSITION 3 x?‘—o (\rxuz V | FILTERED VERT POSITION
FILTERED HORIZ POSITION 4| 2 0 o B13/18 W | FILTERED HORIZ POSITION
PART OF A3 TRy NN | METER ANALOG HIGH
OVERVOLTAGE SAMPLE @ | & 9158 y N | METER ANALOG LOW
- B3/2
GUIDANCE WIRE COMMON 2| n 77T R | OVERVOLTAGE SAMPLE
POWER GROUND 10110 &7 ~+— s SCR SWITCH
| -BATT (SWITCHED) w|w T HH | THERMAL SOURCE ON -V
THERMAL SOURCE ON-V (A) 36| % KK | METERON + V
+BATT (SWITCHED) 4| 4 Z | + BATT SWITCHED
THERMAL SOURCE ON +V 3|3 ” LL | THERMAL SOURCEON + V
CLOCK INHIBIT 15|18 o DD | - BATT (SWITCHED)
B
. r"‘ r— " c"- bl aha T'““H“_”—T——-"‘“°1
. | V 1 i Iy
| THERMAL SOURCE ON -V (B) s NIGHT ADJ | 10 b ofF | €1} <l c c
" mou'ruougszo— c 120 HORIZ 20— 20— 20 20—
SCR SWITCH vl AAAS L OFF Cl.os 0103 VERT 30— 30— 3o 30—
2 so; DAY NORM 40 40 TEST 40— 40— 40— o— |
. DAY ADJ §C 50 HEATER 50— 504 50—
! 510 $1C S1-A 1.8 A7/15
SPARE als WODE ) EXT 60— b 60— 60D AATBI-8
SELECY $2-A §2-B $2-C $2.D -
SPARE ol METERSELECT | Bé/11 A7/ 16
VIR AdTB1-4
SPARE 50 { 50 A4TB1-3
X | MASTER CLOCK INHIBIT
| Y | CLOCK INHIBIT
! METER ON -V “| M
C THERMAL INDICATOR LOW 9|19 LY : - FF | THERMAL INDICATOR LOW
3 | THERMAL — 1 6G | Al CHARGER INTERLOCK
e o | Lsource __A6/13 c7/12
o LA_~A
+30 VDC (A2 REGULATOR) s| s “r"‘_ ! s A4TB1-2 (97-4)
‘ P it X
1
| A1 CHARGER INTERLOCK a4 a [ 2 ! } C | +30VDC TRACKER RETICLE LIGHT
- -~
TRACKER RETICLE LIGHT 3| 3 ’ -——— = — b —— - - A |SPARE
COLLIMATOR BORESIGHT | 9 | 3| g FL9 4 !
LIGHT | o ¥ y B | TRACKER RETICLE LIGHT RTN
COLLIMATOR INTENSITY ] | R3Q scwW 2 ! | -——— %_ —
\ CONTROL 2% 2 -———— | S0S L L e — — — —
: NIGHT | 3 ] [
-BATT (-16 TO -24 VDC) 8| 34| C5/8 COLUMATOR | & 0O | ol B
ElY c5/ 7 LIGHT | Sew ot | , N
D +BATT (1 LIMITED) 7|7 | K ! i OO
c5/6 7] : OFF (MAX CCW)
-13 VDC (1 R POWER) o NOTE: | ' Bl L =0T T |
+13VDC (1 RPOWER) L 2 c:’/ S | ALLRESISTANCE VALUES ARE IN OHWMS } R REnClE
HORIZONTAL RATE/ || 84/4 AND CAPACITANCE VALUES ARE IN LOFF (MAX CCW) _ L UGHT mi
POSITION MONITOR T81-1 MICROFARADS UNLESS OTHERWISE 19 M
VERTICAL RATE/ 20! 2 B4/3  <pEciFIED. [ — 1B POWER GROUND
" O\POSITION MONITOR = T81-10 ; 8¢ +5VDC
~—_  PARTOFA2 —— ( [ — ;;: ANALOG INPUT
L _ + ANALOG GROUND
- ! [ [:72 7B {<———— | DECIMAL POINT MS161935
B6/10 A7/14  A13/18 A13/17 10B <—+——{|D3
A4TB1-9 A4TBT-10 JI-NN N~

Figure 6-1. Night optical alignment fixture schematic diagram (sheet 2 of 3)
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1. ALL RESISTANCE VALUES ARE IN OHMS

AND CAPACITANCE VALUES ARE IN
MICROFARADS UNLESS OTHERWISE
SPECIFIED.
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Figure 6-1. Night optical alignment fixture schematic diagram (sheet 3 of 3)
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Figure 6-2. Thermal collimator schematic diagram
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Figure 6-3. A-16 adapter schematic diagram (sheet 1 of 2)
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Figure 6-4. Schematic diagram 1A6A1 (sheet 1 of 2)
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Figure 6-4. Schematic diagram 1A6A1 (sheet 2 of 2)

6-8

1
1
TEST AMPL OUTPUT (SOURCE \;—0 Py
CURRENT ANALOG VOLTAGE) 2 10 DC CONTROL
’S 1R SURCE ANODE VOLTAGE R27 v =57.3 ANALOG VOLT
1.5VDC TYP R24 SOURCE CURRENT 200 R32 {4.8VDC NOMINAL;
FROM -13VDC 10.0K ANALOG VOLT A30 10 25T0 7.5V}
p | V=1001 (LOWINTENSITY) 6 oK J7
V=10l (HIGH INTENSITY) 0.56UF o N )
+13VDC a1 $ W
NEAR-CTR SOURCE CURRENT | 20 e cR3
2 R34
20 / R22 N7 100
2.00K Cc5 8 9
NEAR-CTR A o.z{zw R ARE a5
SOURCE RZ3 . L T6 CR4
CURRENT TESTAMPL 200K 4 \ Ak I‘
D7 {+) INPUT 4 CURRENT ' A3t
L D7 TEST AMPL R26 R8 < cs 3.0K R33
2 (GAIN =-5.00) 10K 1.00K c7 R2922PF co 3.0K $$UF 1
‘ 100PF AMPLIFIER 1
/ -13vDC 15K PEAKDETECTOR | Z2UF
\a 4 @ (GAIN 43.2)
R2S
10.0K -13VDC
cr2 é ) ¢ -
220 { J8
% I ( 1 6.81 o
® !
1 bW cn s Q7 A38
W=20+ -08U.s 0.56UF 10 ]
PRT=10+ -0.1M.S. IE R39 j1-svoc
IR PULSE TRIGGER 21 H r—- o 1 c13 100 {R PULSE CURRENT
21 R35 820 — : ANALOG (6.0V NOMINAL; |
620 i putse 2.7T010.0V) !
SPARE | 25 SWATCH
| V.08,
6.81
+31VDC LAMP VOLTAGE | 7 _07 +31VDC LAMP
VOLTAGE
+BATT(+16T0 +24VDC) | 5 —O— L {TO MINUS BAT.) TEST AMPL.,
5 g A 2 IR PULSE CURRENT GENERATOR,
% 8 ® LAMP REGULATOR
+
cla A° aas
4.7UF ~T>
I VR2 Re
S R44
¢ 20K
VR3 1
-BATT (-16TO-24VDC} | 6 O |
LAMP REGULATOR 4 6
CHARGER INTERLOCK .
CRB CR8 CR7
SELF TEST LIGHT | 1 1
COLLIMATOR RETICLE LIGHT | 2
SPARELIGHT | 5 '—027
3
SPARE | 8 O
8
MS161940
SPARE | 9 O
L/, 9 ]
PART OF P1 I
PART OF A1 |



TM 9-4935-677-34-2

1 | 2 3 4 5 | 6 7 | 8 |
ﬂr 7 OVERVOLTAGE/
SCRSWITCH [17 }—O CAMP REGULATOR CURRENT SWITCH SWITCH CONTROL
CURRENT LIMITER CR) OVER VOLTAGE 30 VDC CURRENT 30 VDC SERIES
, R1 » CR2y  LMIT CONTROL LIMITER CONTROL REGULATOR
+BATT (ILIMITED)| 7 —O '\1%\«
2R025 Q1 =lrcms %n Qs %Rlo R11
. 22C 374 2.05
1 Q4 R9
6 1 O _ [ .
+BATT (+16 TO +24 VDC) P Yoo |
4 Q2 Re |
+BATT SWITCHED | 4 | —O 47 0.1 ¢ cs
A3 R3 .
A2 CR3 .01
_kl\o— 1.00 c3+
Al
u e | b *
-BATT (-16TO -24VDC) | 34 [—O | B2 4T Rig
" g o——— +c1 Ré Y Q7
-BATT (FILTERED) | 35 |—O s | TM 1 ar 2 m% K %m .
T 1.0 . 475
+BATT (FILTERED)| 2 |—O2 X1 + - A cre @ @ @
CRS F_ﬁ . VR2 VRI VR3 VR4 VRS |
46 { Ki 40 40 R13 +30VDC
OVERVOLTAGESAMPLE| 46 —O—— L™ powerswircuin 1o/ Y & 475 Tominus| !
RELAY :
-BATT sWiTcHED | 87 |07 'AT::“
L)
+30 VDC (A2 REGULATOR) | 5 0O T
«1 CR6
A) CHARGER INTERLOCK | 41 -13 VDC CURRENT +13 VDC CURRENT -13 VDC SERIES
“ CR7 CR8 CONTROL SWITCH LIMITER CONTROL REGULATOR -
METERON -V | 4 —O ¢ »| » * NOTE:
© RIS R18 R19 ALL RESISTANCE VALUES ARE
LAMP REGULATOR CHARGE INTERLOCK | 40 —O————— 220 R17 470 4.87 :;JA?SEA:S ARND CAI::AC"A::SS
ARE IN MICROFA
CR9 THERMAL POWER
TRACKER RETICLE LIGHT | 38 | —O32 e w1 o J, 100 +13.0 * 0.8VDC UNLESS OTHERWISE SPECIFIED.
CR10
COLIMATOR BORESIGHT LIGHT | 39— e 6.8K Q10 4
VRé (%
R20 R21 6) 5 +13.0VDC
CRIT B1S 823
2 47K N ¢ T 2
COLIMTOR INTENSITY CONT| 26 —O=—> | VR? 69 |+ 1+
27 : ~C5 | THERMAL POWER
COLLIMATORLAMP LOW | 27 |0 T 6.8 22 |.13.0+0.8VDC
COLLIMATOR LAMP HIGH | & —O- AMV L + 6 Her e
% 402 CRI12 = VRS 6@ Te.a 22 .
THERMAL SOURCE ON-V (A) | 36 —O — e T ‘I . -13.0VDC
3 7 €13 €23 I
THERMAL SOURCEON + V | 3 —O-~ vn@@ R25 3 4 I
Q12
THERMAL SOURCE ON - V (B)| 45 |—0% an A
-13 VDC CURRENT
SPARE | 11
SPARE | 12 13 VDC SERIES pers e LIMITER CONTROL MS161941
SPARE | 13 REGULATOR . THERMAL SOURCE ON-V
SPARE | 48 ¢ 7 Al
SPARE | 49
SPARE | 50 _ POWER CONTROL/CURRENT SENSE/VOLTAGE REGULTORS PART OF A2
|~ PART OF P1

Figure 6-5. 1A6A2 Circuit card schematic diagram(sheet 1 of 3)
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Figure 6-5. 1A6A2 Circuit card schematic diagram(sheet 2 of 3)
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Figure 6-5 1A6A2 Circuit card schematic diagram (sheet 3 of 3)
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Figure 6-6 1A6A3 schematic
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Figure 6-7 1A6A4 Circuit card schematic
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6-15



Z
Kl Il EE 5 TEST SAMPLE GATE
-BATTERY D5t A Al AC
+ BATTERY (FII.TERED):/A}_A t NORM K3 | : = + BATTERY
A = xl |
-BATTERY (FI g t 16 18420 g1 'BCI | AA,
ot 225 + BATTERY (FILTERED)
$2 B2o |
150172419 “o8s o, |
i : Clow i o = - BATTERY
TEST SAMPLE GATE ) ‘; ; €, |
- BATTERY (FILTERED) )——+ Clo !¢ : -
+ BATTERY (FILTERED) >——+ C5omLto 22> - BATTERY (FILTERED)
cc: ¢ POWERSELECT |
n |
ABC-Bg8 )20 ' |
-BATTERY MON A2 > "; ' I
+ BATTERY MON Alz 33 I
ABC-C9 >0 4 |
ABC - C10 )21 I
ABC - A12) :g l I
ABC-81 >— | I
ABC- A8 > } |
SHIELD TIEMON 1 H—ﬁ |
2 I—{{b 4 ——+5VDIGITAL '
+ 13 VDC RTN (SIG GND) > ! - 3 6' g,l " | £ power GroUND
+ 24 VDC RTN (PWR GND) >—— ] 27476 810 123408 ™8 @ r > GUIDANCE WIRE COMMON
CHASSIS GROUND >——+ o1 3.5 7.9 T, = i > CHASS!S GROUND
c! L P
+ 24 VDC RTN (PWR GND)>—— lH il ] — =13 +13 VDC THERMAL POWER
77 77 E2
%) sox N
8 CHASSIS éﬁms T—p > 130 VDC TRACKER RETICLE LT
+ 5VDC DIGITAL (IR)>—— =3 TRACKER RETICLE LT RTN
n
! P3 .
Asc - 817 >$3 1 83 -1 COLLLMATOR HEATER POWER
ABC - B24 >
ABC-A19) 4 ;
4 R3 1.0
: oN T 2 S FON v S LN Al oFr Pl
t 59 1
I wl 6! St | CA3 13 15 COLLIMATOR HEATER POWER
= 15 S4
! < A4 +30
| E i | TAS_+31 | PS b .
| 6 BC1 °L, 12 +31 VDC LAMP VOLTAGE
ABC-B9 )21 | B2 [T SELF TEST LIGHT RTN
ABC- mz}i'—;l————« CROWBAR TEST SELECT  ©pa] l
ABC . A215>14 :; NOTES:
I o
{ 1. ALL VALUES IN OHMS UNLESS OTHERWISE SPECIFIED.
25
ABC-C1 234
ABC - A205-36 4

Figure 6-10 Test adapter schematic diagram (sheet 1 of 5)
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Figure 6-10 Test Adapter schematic diagram (sheet 2 of 5)
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Figure 6-10 Test Adapter schematic diagram (sheet 3 of 5)
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Figure 6-10 Test adapter schematic (sheet 5 of 5)
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