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OP 2074 CONFIDENTIAL

Table 38

UST OF FUNCTIONAL SCHEMATICS

Figure Descriptive Title

47 ,6cR, ,6Yo and .6Xo group

48 Es and Rh loop

49 jB loop and B resolver

50 Coordinate inputs and mode-
and-plot switch group

51 Plotter group

52 ORh and OB computing loop

53 Et and OR loop

54 OL' and OZh resolver group

55 L' and Zh computing loops

56 jOB'r' - jB'r' loop

57 jOB'r' loop

58 OB'r' differentials

59 Parallax group

Section 5. 4-Trouble Shooting Electronic Units

PROCEDURE test individual units in or out of the com-
puter, locate the exact source of difficulty,
and correct the defective unit.This section contains general informa-

tion and Instructions for trouble shooting
defective electronic units which have been
located through the procedures given in
previous sections of this chapter. These
trouble-shooting tests are essentially the
same as those used by the-manufacturer.
These tests will enable fire controlmen to

When a malfunctioning electronic unit has
been found, remove if from the instrument
and immediately replace it with a spare that
is in good condition. The main object is to
return the computer to a satisfactory oper-
ative condition as quickly as possible.
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www.tinyurl.com/slover


oo
Z
JJo
m
Z
-1

»
r

(J1
·w

SHIP SPEED

So

Co

r----+-----,
.•. 54010 +
L 1

1
1

I
I
I

CONTACT
SERVO

+
I U 131 0 1__ -. __ ..J

A7

So A55

So

So

H4002

So

Br +JB

84017
TIME
MOTOR
U0913

ASS

REGULATOR
UI601

54006

o

~

17 C

F B
G A

I ~
I I
I L---4
I

__ ...J ,---e
I___ .J

oo
Z
::!.'!
o
m
Z
-1

»r

Br+jB

A65

H4003

AIO

CLUTCH
U 1901

H4010

A49 l:,Yo

A6

dYo

d Yo

H4001 A51 l:,Xo

U0620

TIME LI NE

ME CH AN ICALf+t--d_X_o_-+ •......• -.lI><l1
'--C_o +- -~ RESOLVE R

A6

UOS02

H4004

MECHANICAL~~A."~6---A.6~8~~·~dl
f1ESOLVER 5HG

1000 YOS
A67 L- ----.J So COS(Br t jS)

U0621

Figure 47. 6cR,6Yo, and 6Xo Group

A.f>

U0503
6c R

www.tinyurl.com/slover


H 40L7
.••• NO 7 0 TO 30·

IB~ t I~~~-~----~A::B~I1

'i '9 POT iU3002 T
I ~-------l RANGE )

RANGE l, :, (COMPENSATION

R ~r~-$----:o:ll A5 tUOS07 >1

~ .I' 1-' ~I~
+10:

I
I

i
l
500TO a: I IU3102-1

I '50000 YDS R4002 ~
4--:-~.---+---;+-t-H~-e-,-A:..:.1 O=..6=--...• __ -+{ POT l R * IA

A i07 R A 10S A5 1

: I

40 FT A7 10 METERS

REFERENCEHEIGHT

12 V REF--- - -- -- ..'

I
I--~

IHCT

84051
72000 YDS

NO 2
IHCT

RADAR BEACON

DEL AY SPOT. Rj

CONFIDENTIAL

40 MIN
i--:cA7:----AS-6...• -..-------+ Es

AS5

5 WATT
400'\.1

VL.
SERVO

uoau

Figure 48. Es and Rh Loop

154 CONFIDENTIAL

www.tinyurl.com/slover


oo
Z
:I!o
m
Z
~
>r-

SIN Zh- ---

Es
~

* IC

B+jB

NO.4

5 WATT
400ru
H.F.

SERVO

o
o
Z
:I!
om
Z
~
>r-

I
I
I

~U3102~C-~-r2A
MB ZN4304 -----

-SIN [B

ES~IN-Z;- - - -.-- * 2B j B

f

j B

S4002

U0806

A5

H40LI6
::': 150

~----~---------------------------.jB

84099

RES 1+1__ .•

AS9

I U0601

I
I
I
I
I
I

-12 V. REF.

-- - - -~'\.

I . -.

_{>:002

Z N4139 ZA4339A

Figure 49. jB Loop and B Resolver

8 / - - - - - - - - - •. + Rh COSB

/
- - - - - - - - - - -+ - Rh COS8

-,
"- - - - - - - - - •. + Rh SIN 8

84081
U0604

A60

www.tinyurl.com/slover


(J1
0-

oo
Z
:Dom
Z
-4

>r-

r_-------- __...•.
R4003 t+Xt m
U~8~ ...• _J r .•---~ S4006

t I REAR 7
AS i VIEW· . *2~r-. F-----. A48 I , ...• - .- - - L
A5 t • I L- ...• ...•Xa or Xf

POT ...• --~f--h- ---- "-+=......,-I--------;-30r ...•Ya or Yt

R4012 I I ~. I ~ LOCAL CONTROL
+IZV REF _------ U0810 I 2 I I 8 } SHIP {- . . I ,- I LOCAL SHORE

H4008 R4010 I I I I r: CONT TGT.WE BOMB TGT.

~

5 U0810 +Xa I I'" I'" t _-. DO RECON) F B{SHORE
I:::,.Xo ..••~-fG---~~ POT +------1r-----\-:--~ I.- I SS SHIP r} BOMB REF..i, [lASO I lit. L_II~ II L---pO.RECON G A{SHORE

-=- U ±12V : II II ~ I: I I I~ I SS.TGT. H BOMBSHIP

~
..J. I L 3 I I L 9 I

Xa -=- REF. T I I - I I I I
H4007 R4011 I .•.I I I I I I I

I:::,.Yo__ -.f-----~ U<:!I~ +Y~ -l+t' I . I I I Ii·
ITrl- - •._:.J It H- .•- ~ •.....•*2C

R4004 IIII ~ :I:II~:
U0810 +Yt .,. I I I 4 I I I I 10 I

+ ---l It. I I tt I r+---±RhSIN B

•..•. -;~~6 III --i',\ .7~+~---±RhCOSB
AS 1\1. I III +~ I

-Yf I J.... L .•__ + r---'---,"-'
POT +--- ---J"t~ I I 1 .1-'

R4013_ tJ11--W I LI-I--m*7GT t..- -+:l:RhCOSB
U0810 • 5 II L .

- - - - I I I \ I I - - - ± Rh SINB
R4016 I *3C *2F
U0803 - Xj I I T I I It. .,.
+----. !:: L+~I .J I ---:--r---~_:;~~

A501 R4017 4:iL__~- -=-[+{-~. ---r+-Xj

A8 U0803 -Yj I 6 I 12 *2E
-4-f----4~-_I_H-4 •.•••POT ...• -, I I I • 3A

- H40L9 -A37 I .•••• I t
+RhCOSB .• _-=- __ =IO~O..!OS. - - -!...J I -._ _ ~ +-=--=--_- _-:=~:
-Rh COSB •.. - - - - - - - - - - - - - - -I ..•.....J d... .3(;

L.--- ------- ,- -- -- - r +-Yj
-RhSINB •.. ---------------+-------- .•.
+RhSINB •.. - - - - - - - - - - - - - - _ - - - - - - _~ .'3B

Figure 50. Coordinate Inputs and Mode-and-Plot Switch Group

± 12v. REF..• - - - - - - - - - --,

XI

oo
Z
:D
om
Z
-4

>r-

www.tinyurl.com/slover


o
o
Z
'Tl

orrt
Z
-j

>,-

(J1-....j

+12V REF--_--
A7

oo
Z
::!!
o
m
Z
-I

»r

----- ----------+---.,

I
I
I
I
I

10000'1
TO 100000 I

r ----------------~
I I
I 1.,.4G
I ZN4342 :t
lr<rwil

I ZA4342 R4001I U 3102
*4F RIOI I U3001

: t +_ -1
I r AS I
I I ,

•. 2G I I I
X, or Xt _ -1-: - -I : :

*2C I ~3101 Xp I

it- 10 WATT I H40 I AIS I
I 400'V 1lJ:.L

±RhSINB..... +- - V:-L. AI6 J±16.4

I ZN4301 SERVO I_~CJiE~~J

I NQIOI I
I,
I NO.IOO I I

*30 Ll8}ZN4300 j 10 WATT -A-:3-11- H40 - - --4-'

t 400rv I LI
YoorYI--*-- - V. L. I i16.4 AI2 All I

t RhCOSB ...,- - SERVO I INCI~ES '---------
•• U 3101 _ •

• 2D I Yp - I [[[[]---J
It+---

*.4 E

SCALE
FACTOR

AI4

PLOTTER
U 2104

RIOO
U0802

Figure 51. Plotter Group

www.tinyurl.com/slover


OR~--~~~2Cr-------------------------------------------------------------------~~

±Rh SINBJ1

*" ~~-l- ZA4337A I~:..~~Rh *3F~:~:-1~E -v: ~I~I G __ -------J----
. ~ ~ u .

- X1--- 'r ---<'"k::::....,....c._.:::.1( ORh SINOB)~ I ~ I ~ I
*3A 1-(RhSINB+XO+XI-XO, ~ 181 S4006

L~--li~ll~ i-~
*;0 111 t L ~+~~rl ~ ~-I

iRh cos B~l 1 L ---~ '----+--l I
*3C I I --I I I I 1

+YO~-t'~E Z-[>A43378LL-=-_ 1 L~6 I
-YJ----*- --=-=---==- __ - ..•.r- I
-Y j'- T .7r OB B4082 1 L

U3103 ZN4338 1 U0605 L -- -
*3B L j-~ ----r

"05 f." .0,

(J1
00

()
o
Z
::!!
o
m
Z
-t

»r

-(ORh COSOB1~-(RhCOSB+Yo+Yj-YI)

A96

Figure 52. ORh and OB Computing Loop

*3G

R4022

o Rh

iU0805

I

'-

_IO_W_A_T_T_n
400 '\J

V.L
SERVO

NO.16 L
-08

OB

()o
Z
II

o
m
Z
-I

»
r

www.tinyurl.com/slover


oo
Z
::!!
CJ
m
Z
-!

»r-

U1
-0

72,000 YDS.

o
o
Z
::!!
CJ
m
Z
-!

»r-

5HG

AIIO

TO R 4022 _------<Il---.---4-------~

u,'::!LU 1---4---~
+ Ct: .

R4006 I ZN4335 ZA4335A '\ 84095 *4C 1

Ht i6}v.!..U3002 -- U0605 ~102
POT 1- Ht ORhCOSEt-. RES ---

i-Ht SIN Et

40802 -ORIf,4A U3101 /' / - '------C--=-:--'--=----'
/ ~ ZN4308 OR

I ~ O~/

t (
L-0-{):J

O~' lU3102 J.U3002 I__ ~ --.J 2 /-1- H t cos Et - ORh SIN Et = 0

H40L4
o TO 20

TARGET
HEIGHT

Ht

U40L6

o TO 5000 FT

Figure 53. Et and Oft Loop

84062
5HG

RANGE TO TARGET

5 WATT
400'V
V.L.

SERVO

COMPENSATIONNO,9

A82
84061
5 HG

360 MILS

A83

TARGET
A513 ELEVATION

Et

www.tinyurl.com/slover


0-
o

oo
Z
:!!om
Z
-I

'>r-

U3102 U3001:I:/~-~ --{:Yf- - - - -+- - R~
- ~ . . . . SIN Ol' . SINOll

ZN4325 ZA4325 I· .-- -- -- - -- --.-----..--.
I lMI02 ZA 4333A

OFFSET I - i ~ -cc SIN OZhlEVEL --l r _

O~ tl 01 •
84056 ~ &.1 tU3012

10· I Cf)I N ZN4332
84083 . U3102 .!...U3002 I 0 I 84085 U3102.. . .

H40Ll2 L U0601 2 •• ~ U0601 W U3001
TA90 SIN OllQS}~Cf) SINOl'xSIN OZh [>~~+~===~t-1tt1r--t+-\RES ..,- RES ~ - - ..•.. •.. - •.. -.

OL:" 10Zh 6C
*58 ZN4331 ZA4331A ZN4327 ZA4327"" I ZN4329 I U3012

~"- COSoi,' I ~ COS O.l'
r----+----t- -- -~tos6z~
I COS oi,' I U31.01 ZA43298

I L1~----T *5c--- 1Z}3101 1U3012
I 84084 -COS OZh {>-

tREF *5A ---- - 7+L+---_-- -
H40Ll3 -------t::-

r--1~--~-;::::==;::::::=;-1 +cosOZh ~~[ ZN4330 ZA43298
10 WATT A95 5D COS OL- casOZh

60'\;
2S H. F.
SERVO
NO.13

AII7

180·
84057

OFFSET
CROSS
lEVEL

OZh

A92

~
184059 t

M8~

AA. S4002L+ __ ~_

+----
ATTENUATJON
NETWORK

A5JI
()
o
Z
11
CJ
m
Z
-I

~

84058 E4066

Figure 54. OL' and OZh Resolver Group

www.tinyurl.com/slover


oo
Z
::!J
o
m
Z
-l
);
r

,--'-
SIN Z h

•••

I
I
1

I

I
I
I

: l__~--.--..- -

.•. SIN Zh U3102

I I

I
I 1.-I
I
I
I~09:

\' I "N Zh I Z

\~I B4~;:05 ~ r0U310

__SIN OL' •• - - .• - RES __

-. SINL'
SIN OZh-'- ZN4310

J

* 78 ZN4311

SIN

SIN L'--I

08r-Br-jB -.-

tI2VREF-.-

- --.-

84064

NO.II *7C

Zh --1 84098
U0601

I

.,' : Q'-L--j-_~
I I+-- .:'
I

H40~10 I

!
I

••
J-.+.

U0601
84067

10°

AI03

NO.IO

Figure 55. . . LoopsZh r ornputingL' and . '-' . .

-- -.. SIN Z h

()
o
Z--n
o
m
Z
-l

~
r

CROSS LEVEL

Zh

84066
Zh/

L' + /30

6H8G

A 102

LEVEL

L'

www.tinyurl.com/slover


SIN Ol'x SIN OZh {sin [2(OBr-Br-/Bl-(/OB'r'-/B'r'l]}<cos OL'-cosOZhl....--------r------l /(COs[2(OBr-Br-/Bl-(/OB'r'-JB'r'l]}(SlnOZhSiOOL)V /-[sln(JOB'r'-/B'r'l](cosOZh-HOS OL' 1

~COS~~~O~ __ +- -. /1 . . ..
I I /I I

, I I ZN 4314 NO 14

10 WATT jOB'r'- jB'r
I I I ~O~
I :6BI i--r T - .- ~ T =-=- - SE~~O

I I I *60 I (, I U 3101 . I. I

I I I I - I R.
I I t I (MB) S400T(Jl *5G I S4002 H40Ll4

I I - + HE I (MBl ~ • (AAl

UO~C: I .J I B~ci, J I I t-I :..• -.-l RES - -: --.l L,---,

~COSIjOBr'- jB'r'D .SIN OZh SIN OL ~
LINE

()
o
Z
:!!om
Z
-I

:>
I

COS Ol'-COS OZh----1
I
I
I
I

OBr-Br- jB
r+----.-_TO

H4004

=20·

A72

A74

2(OBr-Br-jB) OBr-Br-jB1:2 FROM H4003

Figure 56. jOB'r' - jB'r' Loop

()
o
Z
::!!
o
m
Z
-I

:>
I

www.tinyurl.com/slover


A78

jo s'.'

ooz
::n
om
Z
-4

»r-

A80

B4089
U0601

. Figure 57. jOB'r' Loop

10 WATT
400ru

HF
SERVO

NO.iS

ooz
::n
om
Z
-4

»r-

jOB'r'

±20·
H40LlS

www.tinyurl.com/slover


0-~

SHIP COURSE

S~~----:l
[R'---"-l\

B4052 1'110·

I I
Co

iOB'r'

oo
Z
'T1

o
m
Z
-tsr-

OBr-Br-jB

Co 20B'r' -jB Br+jB

Co

, 0'

<.:>

'in

III

+
III

Br+jB

III

>-
III

-Ill
-0

o
<.:>

84069

JOB'r!' jB'r '

, Figure 58. OB'r' Differentials

B'r'

H40D6

B+jB OB

III
o 84072

H40D3

OFFSET
RELATIVE
TARGET
BEARING

()
o
Z
I!
o
m
Z
-t

>r-

www.tinyurl.com/slover


oo
Z
I!
om
Z
-t

»r

0-
U1

R----~----------------------~--~

-12 V REF

SIN B'r' lIliG

r.~-':"'~--~---'l r-1-
t R4015 RSIN B'r' I I
I !./ R I
I I r * 4- Ph

~

ZN4333 vZA4i3~:012-1: ~6~~~ ~ {>:0
+12 V 2 -12V. IE I

- -- RES - - ~
REF REF - SINSir'

~ B'r'
U3102 J ZN4141 ZA4341 ZN4303

..•...------ U3101 U3011 U3102

s'.' ~

F'igure 59. Parallax Group

5 WATT
400'\.1

V.L.
SERVO

NO.3

Ph

()
o
Z
II

om
Z
-t

»
r

www.tinyurl.com/slover


OP 2074 CONFIDENTIAL

Preliminary Check

In general, examine a defective unit
for visible signs of trouble and for elec-
tron-tube failure. Check to see if all
soldered connections are good, both me-
chanically and electrically. Look for
charring on insulation and resistors and
leaking of compound from potted compo-
nents due to overheating. Check for an
odor of burned insulation from transformers
and resistors, as both usually indicate
shorts in the circuit. Replace damaged
components and conduct a complete point-
to-point resistance and voltage test to
locate other circuit <faults which may have
caused the obvious damage to the parts that
were replaced. Check the electron tubes
by substituting good ones, one at a time,
each time operating the element in the
circuit and using the neon monitoring system
to determine whether the trouble has been
cleared. All tubes not requiring replace-
ment should be reinstalled in the element
sockets from which they were taken. If
the preliminary check of components does
not reveal the cause of failure, then the
troubleshooting tests should be used to
locate the source of trouble and to correct
it.

Trouble Shooting Tests

The trouble shooting tests for elec-
tronic elements consist of point-to-point
measurements of circuit voltages and
resistance. An element circuit schematic
that shows the location of all test points is
included with each test.

T est Points. Test point identification
numbers are shown enclosed in circles on
the schematic. These same numbers are
found on the terminal boards in the ele-
ment chassis adjacent to their respective
terminals. Additional test points are the
terminals of tubes, transformers, and
panel connectors, any of which can be
found correspondingly designated in the

166

test-data tables, on the circuit schematic,
or in the element proper.

Electrical Measurements. Voltage
readings are taken with the element plugged
into its normal position in the computer
and with the tubes installed. If the trouble
is not localized during the voltage tests,
remove the element from the computer to
eliminate any effects other circuits may
have On the measurements, remove all
tubes, and conduct the resistance tests ..
All voltage and resistance measurements
are made between the prescribed test
points and chassis ground, unless other-
wise noted. The number of test points
covered for each element is sufficient to
enable localization of trouble to a relative-
ly small portion of the circuit.

To further localize the defective part,
refer to the circuit schematic where values
for individual circuit components are
shown. When measuring resistance across
points not covered in the tables, determine
beforehand the total value for the points
concerned. Consider all resistances in
series or in parallel between the two
points. Also, consider that each capacitor
has infinite resistance, unless defective.
If an incorrect resistance reading is ob-
tained between two circuit points, dis-
connect One side of each component and
measure it separately. Compare the value
measured with the value specified in the
schematic. If the error indicated exceeds
the stated tolerance, replace the compo-
nent with a new One of correct value and
power rating. Replace any capacitor
which, when tested separately, indicates
other than infinite resistance.

After replacing a defective part, the
resistance check should be re-run to make
sure that the circuit has been corrected,
then make a complete recheck of the volt-
ages with the element plugged into the
instrument. Before assigning the element
to active or spare use, test it functionally
in the computer by performing appropriate
routine computer tests.
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Electronic Element Reference Table

TROUBLE SHOOTING ELECTRONIC UNITS

Table 39 lists all of the electronic
elements in the order of their element
identification numbers, .and contains perti-
nent maintenance information for each
item. (Refer to Component Identification,
section 5. 2) One purpose of this table is
to show those elements that are inter-
changeable. All elements that have identi-
cal unit numbers, designation, and ord-
nance drawing numbers can be interchanged
with one another. Also, the table serves
as a guide in finding the physical location
of an element in the electronic section of
the computer, The key to element loca-
tion listed in the .Iourth column of the table
is explained in the following paragraph.

Location of Electronic Elements

To locate the position of an electronic
element in the instrument, refer to table
39 and note the key letter in the location
column opposite the designation symbol of
the element. Then refer to figure 60,
which is a left-side block diagram of the
computer with the element racks drawn
out and turned down (fully extended). The
letters labeling the various sections corre ...

.spend with those in the table and give the

.general location of an element. To find
the exact position of an element in its sec-
tion, figures 61 through.Bf show elevation
views of the sections and also are corr e.,
spondingly labeled.

Access to Electronic ~lements

Once the position of an element is
determined, the appropriate panel can be
removed by turning all fasteners one-
quarter turn and lifting the panel off. Fig-
ures 43 and 67 show the front electronic
section before and after panel removal.
The front elements diagrammed in figure
61 (A in figure 60) thus are exposed, pro-
viding access to all test points and under-
chassis components. Access to the rear

elements (figure 62 and B in figure 60) is
gained by depressing the catch-release
button, pulling the drawer out, and turning
it down as shown in figures 68 and 69.

To gain access to the electron tubes,
turn the fasteners to the release position
and swing the top basket (of the two that
make up the drawer) upward as shown in
figure 70.

To remove an element from the basket,
unscrew the retaining jack-screw (s), .
tilt the panel-connector end away from the
basket, and withdraw the element from the
two supporting dowel pins at the opposite
end. Figure 71 shows the above-mentioned
features of a typical electronic element
withdrawn from the instrument.

Figures 72 through 85 are element
circuit schematics that show the location
of all test points. Test data for the point-
to-point measurements, and all informa-
tion too lengthy to include on the sche-
matics, such as parts lists and notes, are
given in tables '10 through 65.

Special Potentiometer Settings For Tests

Potentiometer adjustments are set by
the manufacturer, and unless disturbed,
ordinarily will not change in value. Most
potentiometers are held in correct posi-
tion by a detent action associated with its
control shaft. Turning the control shaft of
the potentiometer will correspondingly
change the potentl.ometer value, but should
not change the orlginal detent position.
When testing an electronic element the
test procedure may require a potentiometer
to be turned fully clockwise or counter-
clockwise before a measurement is taken.
To turn the potentiometer, first partially
unscrew the outer locking screw from the
control shaft, and then turn the shaft in
the direction specified in the test proce-
dure. Upon completing the test, return
the potentiometer to its original position
by rotating the control shaft back over the
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Table 39

ELECTRONIC ELEMENTS

Loca-
Element Unit Func- tion on Designation Assembly Sche- Test Spec

tion Figure BuOrd matic BuOrd
60 Dwg BuOrd Dwg Sk

ZA4102 3201 R A Servo amplifier 5- 980405 980406 276960
and 10-watt
motor, 60-c

ZA4103 3201 Ph A Servo amplifier 5- 980405 980406 276960
and lO-watt
motor, 60-c

ZA4l04 3201 jB A Servo amplifier 5- 980405 980406 276960
and lO-watt
motor, 60-c

ZA4105 3201 Co A Servo amplifier 5- 980405 980406 276960
and 10-watt
motor, 60-c

ZA4106 3201 B'r' A Servo amplifier 5- 980405 980406 276960
and 10-watt
motor, 60-c

ZA4107 3201 Es A Servo amplifier 5- 980405 980406 276960
and 10-watt
motor, 60-c

ZA4108 3201 OR B Servo amplifier 5- 980405 980406 276960
and 10-watt

.. motor, 60-c

ZA4109 3201 Et B Servo amplifier 5- 980405 980406 276960
and 10-watt
motor, 60-c

ZA4110 3201 L' B Servo amplifier 5- 980405 980406 276960
and 10-watt
motor, 60-c

ZA4112 3201 OL' B Servo amplifier 5- 980405 980406 276960
and 10-watt
motor, 60-c
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Table 39 (Contrd)

ELECTRONIC ELEMENTS

Loca-
Element Unit Func- tion on Designation Assembly Sche- Test Spec

tion Figure BuOrd matic BuOrd
60 Dwg BuOrd Dwg Sk

ZA4145 3402 Ref v C Tuning-fork 13721'10 1372171 285623
amplifier

ZA4300 3201 Xp E Servo amplifier 980405 980406 276960
5- and 10-watt
motor, 60-c

ZA4301 320r Yp E Servo amplifier 980405 980406 276960
5- and lO-watt
motor, 60-c

ZA4311 3201 Zh F Servo amplifier 980405 980406 276960
5- and 10-watt
motor, 60-c

ZA4313 3201 OZh F Servo amplifier 980405 980406 276960
5- and 10-watt
motor, 60-c

ZA4314 3201 jOB'r' F Servo amplifier 980405 980406 ·276906
- jB'r' 5- and 10-watt

motor, 60-c

ZA4315 3201 jOB'r' F Servo amplifier 980405 980'106 276608
5- and 10-watt
motor, 60-c

ZA4316 3201 OB E Servo amplifier ' 980405 980406 276608
5- and 10-watt
motor, 60-c

ZA4325 3001 Ref v E Amplifier, single- 980431 980432 276958
channel, com-
puting, 400-c

ZA4327 3001 Sin E Amplifier, single- 980431 980432 276958
OL' x channel, com-
sin puting, 400-c
OZh
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Table 39 (Contd)

ELECTRONIC ELEMENTS

Loca-
Element Unit Func- tion On Designation Assembly Sche- Test Spec

tion Figure BuOrd matte BuOrd
60 Dwg BuOrd Dwg Sk

ZA4329 3012 Cas E Amplifier, dual- 1371930 1371931 285612
au channel,
+ cos resolver
OZh

Cas OL'
- cas
OZh

ZA4331 3012 Sin OL', E Amplifier dual- 1371930 1371931 285612
ref v channel,

resolver

ZA4333 3002 Sin E Amplifier, dual- 980156 980230 276632
OZh, channel,
R resolver, 400-c

ZA4335 3002 Ht, 'E Amplifier, dual- 980156 980230 276632
ORh channel,

resolver,. 400-c

ZA4337 3002 ORh sin 'E Amplifier, dual- 980156 980230 276632
OB, channel,

ORh cos resolver, 400-c
OB

ZA4339 3002 Rh, E Amplifier, dual- 980156 980230 276632
spare channel,

resolver, 400-c

ZA4341 3011 Ph E Amplifier, single- 1371876 1371873 285607
channel, 400-c,
500-ohm load

ZA4342 3001 SF E Amplifier, single- 980431 980432 276958
channel, 400-c,
50D-ohm load

I I
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Table 39 (Cont'd)

ELECTRONIC ELEMENTS

Loca-
Element Unit Func- . tton on Designation Assembly Sche- Test Spec

tion Figure BuOrd matte BuOrd
60 Dwg BuOrd Dwg Sk

ZB4102 3304 R A Servo control, 980419 980420 276965
vel-lag, 60-c,
double-speed

ZB4103 3301 Ph A Servo control, 980602 980604 276627
vel-lag, 400-
to 60-c

ZB4104 3302 jB A Servo control, 1371797 1371982 285614
high-fidelity,
400- to 60-c

ZB4105 3304 Co A Servo control, 980419 980420 276965
vel-lag, 60-c,
double-speed

ZB4106 3305 B'r' A Servo control, 980422

I
980423 276956

high-fidelity,
double-speed,
60-c

ZB4107 3301 Es B Servo control, 980602 980604 276627
vel-lag, 400-
to 60-c

ZB4108 3301 OR B Servo control, 980602 980604 276627
vel-lag, 400-
to 60-c

ZB4109 3301 Et B Servo control, 980602 980604 276627
vel-lag, 400-
to 60-c

ZB4110 3302 L' B Servo control, 1371797 1371982 285614
high-fidelity,
400- to 60-c

ZB4112 3305 OL' B Servo control, 980422 980423 276956
high-fidelity,
400- to 60-c
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Table 39 (Cont'd)

ELECTRONIC ELEMENTS

Loca-
Element Unit Func- tton on Designation Assembly Sche- Test Spec

tion Figure BuOrd matic BuOrd
60 Dwg BuOrd Dwg Sk

ZB4300 3301 Xp E Servo control, 980602 980604 276627
vel-lag, 400-
to 60-c

ZB4301 3301 Yp E Servo control, 980602 980604 276627
vel-lag, 400-
to 60-c

ZB4311 3302 Zh F Servo control, 1371797 1371982 285614
high-fidelity,
400- to 60-c

ZB4313 3305 OZh F Servo control, 980422 980423 276956
high -fidelity,
double-speed,
60-c

ZB4314 3302 jOB'r' F Servo control, 1371797 1371982 285614
-jB'r' high-fidelity

400- to 60-c

ZB4315 3302 jOB'r' F Servo control, 1371797 1371982 285614
high -fidelity
400- to 60-c

ZB4316 3301 OB F Servo control, 980602 980604 276627
vel-lag 400-
to 60-c

ZC4101 3803 B+ C +250 VDC series 951989 951990 273343
regulator

ZC4102 3803 B+ C +250 VDC series 951989 951990 273343
regulator

ZC4103 3803 B+ C +250 VDC series 951989 951990 273343
regulator

ZC4104 3804 B- C -105 DC regulated 979772 979827 276954
power supply
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Table 39 (Cont'd)

ELECTRONIC ELEMENTS

Loca-
Element Unit Func-· tion on Designation Assembly Sche- Test Spec

tion Figure BuOrd matic BuOrd
60 Dwg BuOrd Dwg Sk

ZM4101 1903 C Time delay con- 979577 596437 273365
trol, 60-c

ZN4136 3102 ORh C Resistance 952085-1 979458-1 285600
summing net-
works

ZN4139 3102 Rh C Resistance 952085-1 979458-1 285600
summing net-
works

ZN4141 3101 Sin B'r' C Resistance 951731-f:8 137907 285600
summing net-
works

ZN4300 3101 Yp D Resistance 951731-89 137907 285600
summing net-
works

ZN4301 3101 Xp D Resistance 951731-89 137907 285600
summing net-
works

ZN4303 3102 Ph D Resistance 952085·-1 979458-1 285600
summing
networks

ZN4304 3102 jB D Resistance 952085-39 1371900-1 285600
summing net-
works

ZN4307 3101 Hs D Resistance 951731-85 1371903 285600
summing net-
works

ZN4308 3102 OR D Resistance 952085-40 1371900-2 285600
summing net-
works
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Table 39 (Cont'd)

ELECTRONIC ELEMENTS

:Loca-
Element Unit Func- tion on Designation Assembly Sche- Test Spec

tion figure BuOrd matic BuOrd
60 Dwg HuOrd Dwg Sk

ZN4310 3102 Sin L' D Resistance 952085-·41 1371900-3 285600
summing net-
works

ZN4311 3102 Sin ZH D Resistance 952085-41 1371900-3 285600
summing net-
works

ZN4314 3101 jOB'r' D Resistance 951731-86 1371904 285600
-jB'r' summing net-

works

ZN4315 3101 jOB'r' D Resistance 951731-86 1371904 285600
summing
networks

ZN4325 3102 Ref v D Resistance 952085-43 1371900-5 285600
summing
networks

ZN4327 3102 Sin OL' x D Resistance i
Sin OZh summing

networks

ZN4329 3101 Cos OL' D Resistance 951731-87 1371905 285611
+ cas summing
OZh networks

ZN4330 3101 Cos OL' D Resistance 951731-90 13'[1908 285611
- cos· summing .
OZh networks !

ZN4331 3102 Sin OL' D Resistance 952085-45 1371900-7 285611
summing
networks

ZN4332 3102 Sin OZh D Resistance 952085-41 1371900-3 285600
summing
networks

I
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Table 39 (Cont'd)

ELECTRONIC ELEMENTS

Loca-
Element Unit Func- . tion on Designation Assembly Sche- Test Spec

tion Figure BuOrd matic BuOrd
60 Dwg BuOrd Dwg Sk

ZN4333 3102 Ref v D Resistance 952085-1 979458-1 285600
summing
networks

ZN4334 3102 R D Resistance 952085-1 979458-1 285600
summing
networks

ZN4335 3101 Ht D Resistance 951731-85 1371903 285600
summing

I networks

ZN4337 3103 Orh sin D Resistance
OB summing

networks

ZN4338 3103 Orh cos D Resistance 952088-2-7 1371902 285600
OB summing

networks

ZN4342 3102 SF D Resistance 952085-7 979458-·7 285600
summing
networks

ZY4101 3401 Ref v C Tuning-fork 1372162 1372163 285702
oscillator
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Figure 60. Key Diagram for Figures 61 through 66
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ZA 4102 Z'A 4107

ZB4102
ZB4106

ZA4103

ZA4106

ZB4103
ZB 4105

ZA4105

ZB4104

ZA 4104

Figure 61. Electronic Section, Front Drawer - Front View
(Section A, Figure 60)
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[ ZA4112

ZB4107

ZB4112

ZA410B

ZA4109

ZB4108
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Figure 62. Electronic Section, Front Drawer - Rear View
(Section B, Figure 60)
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Figure 63. Electronic Section, Center Wall - Front View
(Section C, Figure 60)
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Figure 64. Electronic Section, Center Wall - Rear View
(Section D, Figure 60)
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Figure 65. Electronic Section, Rear Drawer - Rear View
(Section E, Figure 60)
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ZA4311
Z84316

Z84311

Z84315
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1
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Figure 66. Electronic Section, Rear Drawer - Front View
(Section F, Figure 60)
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Figure 67~ Front Electronic Section, Cover No. 4 Removed
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Figure 68. Front Drawer Pulled Out
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; ELECTRO;' TUBE !
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Figure 69. Front Drawer Out, Baskets Swung Down

CONFIDENTIAL 185

www.tinyurl.com/slover


Figure 70 Front Drawer Out, Baskets Opened
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TERMINAL:
BOARDS,

JACK" SCREW

TEST JACK

TUBE

:JACK SCREW~

~~~~~-'400-CYCLE
TEST JACK

NEON
INDICATOR

LIGHT

:corvfMON 'ffETURN
. TEST JACK,',

Figure 71.• Typical Electronic Element of Computer Mk 48 ModI
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Table 40

UNIT 3201 - RESlSTANCE AND VOLTAGE TESTS

BuOrd Dwg 980405
Resistance Tests

Terminals Normal Mlnlmwn Maxlmwn

1 530.6K 503K 556K
2 Infinite --- ---

.~
1.02M 972K 1.08M
470K 423K 517K

5 390 370 410
6 100.5K 95K 105.5K
7 100.5K 95K 105.5K
8 551K 499K 602K
9 0 0 0

10 81K 76.9K 85.1K
11 8lK 76.9K 85.1K
12 81K 76.9K 85.1K
i~ l00.5K 95K 105.5K

560 532 588
15 1.49M 1.39M 1.59M
16 0 0 0
17 28.3K 26.9K 29.5K
18 1.47M 1.32M 1.62M
19 470K 423K 417K
20 470K .666K 814K
21 122.5K 115K 12B.7K
22 122K 106.4K 117.6K
~~

30K 28.5K 31.5K
30K 28.5K 31.5K

25 55lK 499K 6C12K
28 100.5K 95K 105.5K
29 Int·lnlte --- ---
30 lOOK 90K 11OK
31 940K 886K 1.03K
32 0 0 0
~~

130.5K 123K 137K
470K 423K 517K

35 81K 76.9K 85.1K
36 121. 2K 114.7K 127.3K
38 115.5K lO9.3K 120·3K
~i 81.1K 77K 85.2K

0 0 0
42 1.03M 972K 1.08M
~

24K 22.8K 25.2K
28.3K 26.9K 29.5K45 0 0 0

46 940K 886K 1.03M
47 130.5K 123K 137K
48 122.5K 115.9K 128.6K
49 81.lK 77K 85.2.K
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Table 40 (Cont'd)
UNIT 3201 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 980405

Resistance Tests

Terminals Normal Minimum Maximum

50 122.5K 115.9K 128.6K
52 122.5K 115.9K 128.6K
~

115.5K 109.3K 120.3K
115.5K 109.3K 120·3K

55 to 56 56 50.4- 61.6,
57 to 58 56 50.4- 61.6

DC Voltage Tests
Terminal Volts Terminal Volts

1 +75 31 0
2 +75 32 04- 0 33 +137
5 0 34- 0
6 +14-8 35 -27
7 +14-8 36 +275
8 -19.5 38 +350
9 0 ~i -27.5

10 -27.5 0
11 -27.5

~
+7

13 +14-8 +914- +0.89 4-6 0
15 0 4-7 +137
16 0 4-9 -27.5
17 +9 50 +l08.5
18 0 52 +105
19 0

~
+350

20 0 +350
21 +105 55 +320*
22 -165 55 +285**
~~

-28 56 +315*
-28 56 +280**

25 -18.6 57 +320*
28 +14-8 57 +285**
29 I +7 58 +315*
30 0 58 +280**

*For 10-watt servo motor.
**For 5-watt servo motor.
Voltage tolerance ±20 per cent. Measurementel made w'ith
input grid grounded to chassis.
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Table 41

UNIT 3201 - PARTS LlST

5"IWeOl ~AWI"" NO PC NOME:NCLATURE VALUE RATING TOL NO
NO •••l

X3206 1000<48· SOCKET I

X3205 12-Z-7510 113 ~~~Kiili.U~~ iO~p~r __
g~04 12-Z-751.0 117 S~2K~~~J"'i~ i0~P~J N203 ?

~~;g~12-Z-7510 114 SO.CK~~pJ~~: O;p~:N 2
V3205 \.'-T-SZC!01 ,

Tl.8E.ELECTRON; OA2WA I

~~R1 12-Z-13005 608 TlAlE ,ELECTRON; 5932 2 I

V3202 "._ T. 58i.4.0 14 T16E,ElECTRON; 12AT7WA I

V3201 12-Z-13005 574 nm: ELECTRON' 5751

13206 16-T-69910
LAMP, NEON "CLoW:
TYPE JAN -991 I

P320 I 12-Z-1113 6391 gg~~~gi~RM~~U~tG6sL~~ 6~8~O~?C I

~m2 12-Z-71',3 300 I ~gN~~r6~R f~~D[~J,iT~RMfb LN0i 2

R3232 12-Z-131 I I 296 R~~! s T~R;~ f ~~~ n9~~PGS 1TI ON 82 K 1/2 WATT ':5% I

R3231 12-1-131. I I 255 R~5~slgR{'~~~g?MPOSITION '0 • ,I. WHT :,"
R3230 12-Z- 13 r 1 I 708 R;~~S;~R{I~;? ~OMPOSITION 12 K 2 WATT :5': I

R3229 12-1-13111 707 R~~A S rgR~FI ~~~ gOMPOS I T ION K 2 WA.TT :51: I

:m~12-1-131 t I 717 R~~AsTgA{~~~g gO~POSITION '0 • 2 WATT :!• .: f

R3226 12-Z-\3111 426 R~~~Sr~R{'~~~ gO~P061 TlON 56A I WATT :!IO%' 2mm:m~12-Z-13111 196 R~~pr~.;FI~~~ gOt.,POSITION loon 1/2 WATT ~ ,n<{ .
~m~12-1-13111 261 A~~lsrgR~FI~~~ ~OMPOSITION 51 K 1/2 VIAIT :!51: 2 I
R3220 12-Z- 13 I I I 356 A~~~S~gR{'~~~ ~OOPOSITION 0.47 II. 1/. WATT ~, n<t

A3219 12-Z-1311 I 356 ~mS~A{'~W g~L<POSI TlON 0.47 M 1/2 VlATT :.n;
R3216

12-1-13tll 252 P\~~~!~~r!~~~ ~~\rOS'TlON 22 K /2 W.rT :!S1: 2R1?' 7

R3216 12-1-13' I I 358 R~~~ s T~R; F I ~~~ g~pos I T I ON 0.41 L4 1'2 WATT :!,O1:

R3215 12-1- 13 I I I 210 R~~}ST~R!F'~~~ SOklPOSITION 390.0. 1/2 WATT :!5-t I

m:~ 12-1-13111 356 Rfj~~s;rgA~rt~~2 ~Ol,rOSITION o . ., I. 'HOTT :'0": ?

R3212 12-1-13111 356 R~~JS;rgR?FI~~2 ~OOPOSITION
o 47 '" 1/2 'IIATT :. os

R3211 12-Z-1311 I 355 R~~~slgR{1 x~~ g?~POS I TlON
0.27 '" ,12 WATT ~,O%' I ;

R3210 12-1-1311 I 255 RE~1 S ~~R{IX~~ ~OIoIPOSI T ION
30 K 1/2 WATT :!5': I

R3209 12-Z- 13 II I 362 . R~~,'S:r~R{ I ~~~ ~9"POS I nON I 0" 1/2 WATT !IO""
R3206 12-Z-13111 253 R;~.'ST~R{'~~~ ~9I/.POSITldN , 24 K /2 WATT :!5"

R3207 12-1-131 II 235 A~~,'ST~R{'~~~ g9MPOSITION _, K /7 WATT :,..:
R3206 1-2-Z-13rll 350 RES1STOR;rlx~g g~~POS1Tl0N 0.1 '"

1/2 WATT ':-'0"'" I
R~~,'ST~n~FIX~2 ~~'POS ITION

-
R3205 ,'2-1-131'11 322 o M /2 WATT :5": I

R32e4 12-Z-13111 356 ~~5~S~gR~F~f~~ g9X~OSITION 0.47 M 1/2 WATT :!,01: I
R3203 f2-Z-13 t'l I 214 R~5~S[gR{:1fi~ \,,9~~OSITION 560 A 1/2 WAn !c:;~

R3202 12-1-131.11 298 RT,~l sr9.R, FI ~~2go~,ros I TI ON
n ' WATT ~5:t I

R3201 \"2-1-131"1 I 313 RES I S TOR, FIXED COl..:PQ$ I T.I ON
n.43 M 1/2 WATT :!,..:.406 LG X .175 DIA.

C.:",c!l-A
12-Z- 13 100 2177 5:~A~~~~R6~~~~~F~~~~~ '0.'25 "m 1000 WVOC :~g~C 3211-B 0.25 MCO I

C3? 12 12-1-131'00 9624 C~P~~ ITgy I~68 6~~:R 033 "'CO GOO wvoc :!20:t I

C3210
C3209

16-C-46201 1001 7~jJfjI [gR{ ~~l~b~~~R :20:(C320S .22 "'CO 300 Vlvnr: 5
C3207
C3206 --
C3205 I-?-Z- 13 rOO 9539 9:'~AtbT~R:~6~Egl:~PER 047 •••rn 300 VlVOC :!20:t I

C320~ 16-C-4629' 1001 C~~~~'~~R{'~~g ~~IPER .22 "CO 300 VIVOC ~20': I

C3203 12-1-1.31'00 9539 ~)~Ar~ T~R'~b~EgI~;PER 047 MFO 300 wVOC :.0':
C3202 12-Z-13190 9503 ~}:ATAT~R,mER I PAPER 0022MFD 300 V1VOC :,01: I
C3201 16-C- 16201 1001 CA~~n TO~~ F! XE~<~A~ER .22 "'FO 300 WVOC :201: I
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(3004-

o:
j§)JV

R30Z.'3 A
\'5J

~I.W ,.,s-t~,ffi ~6~l~ ~~11)(3001 4. '11.3002.4 X3003 X~~ ~~~ -L-+ ~~~__~7~ ~ 7

I I
~~~~ ~~H <400 CYCLES,I2 VOLTS HfTO ~~~::~::~ :::

INPUT.51 G~Al. 400 CYCLES

NO COflHECTION

INPUT _ 6.3-vOlT FILAUENT.60-CYClES. 2.3 AUPS (D.C.POTENTlAl.GHD)

NOTES,

I 0 ..TERUINAL POINTS 00 TERU'NAL.

2~ ~ •• CHASSIS COHNECTlOti.

3. ~ • SHIELDED WIR£.

.co TEST IN ACCORDANCE .ITH 8UQRD ~"" 2856>2.3

s. All SHI[lo(D W'RU QIlOUtID AT OME END.

INPUT _ COIolI,I()N RETURN

lNPUT _ +350 VOLTS a c .IIS AMPS.

INPUT _ +250 VOLTS REGULATED D C .0'2.4 A'to'\PS

NO CONNECT! ~

INPUT __ 150 VOLTS, .00' AMPS.

Figure 73. Tuning Fork Amplifier, 400~cycles; Schematic Diagram
(Unit 3402)
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CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS

Table 42

VNIT 3402 - RESISTANCE AND VOLTAGf~ TESTS
BuOrd Dwg 1372170
Resistance Tests

Remove all tubes from sockets.
Terminals Normal Minimum Maximum

1, 3 l20K llOK 130K
2, It 0 0 0
g 106K 95K 117KNo connection
7, S 120K llOK l30K
9 0 0 0

10, 11 66K 65K 67K
12, 13 Infinite Infinite Inf'initelit , No connection --- ---
15 0 0 0
16, 17 101M IH 1.2M
IS, 19 No connection --- ---20, 211 22 1t92K ltltOK 530K
23 66K 65K 67K21t, 25 8SK 86K 90K
26, 27 No connection --- ---28 510 1t8lt 536
29 Infinite Infinite Infinite
30 5l0K ItSOK 540K
31, 32 lOOK 90K 11OK
33, 35 .962H .S6M 1.06M
31t No connection --- ---
36 22K 21.8K 22.2K
37, 3S 88K 86K 90K
39, Ito Infinite Infinite Infinite
1t3 12K 11K 13KItlt 510K 1t80K 5ltOK
1t5, 1t7 No connec t Lon --- ---1t6 lOOK 90K llOK1t8 220K 210K 230K1t9, 50 22K 21.8K 22.2K
51, 52 SSK 86K 90K
TOP or POT 500K 1t50K 550K
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OP 2074 CONFIDENTIAL

Table 42 (Cont'd)
UNIT 3402 - RESlSTANCE AND VOLTAGE TESTS

BuOrd Dwg 1372170

Resistance Tests

1'urn all potentiometers counterclockwise.

Terminals Volts .:!:20% Terminal Volts +20%

5 to 46 2.3 38 to 49 15
10, ll, 23 -105 12, 13, 39, 40 350
24, 25 -22 1, 3, 7, 8 250
33, 35 -19
37 to 49 15 37, 38 -22
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CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS

Table 43

UNIT 3402 - PARTS LIST
---

R~OQ5YMBQ DRAWING NO ~~ NOMENCLATURE VALUE RATI NO TOl

- -- - --i-
~3003 12·Z.7510 117 SOCKET 2

~30of 12·Z.75' 0 I I 14 SOCKET 2

-------

-~~-~g;12_Z_13005 - 608 TUBE, ELECTRON, 5932 2
TUBE ElECT7ON. 58 b1A.

IV3002 12.Z.13005 - 6'2 YINllTURE RUGOED. 9 PIN

v3001 12-Z.1300' 5'i-1 ~l\EHtfE~~e'lm~: ~I~WUAE I

-- -

nool ORD.SK 276516 TRANS'ORMEA (5964391 -- .._._-- I

i

P3001 I 2.Z.7" 3 6306 ~~N~g!~~P~~Ot~~· ~yij~ i.ues I

m~~I 2"Z.1 3 I " 419 ~~~bS~gR,~,X~~~ gOIAPOSITION 10 OHMS II WATT :IO! 2

~jm 12.Z.13111 427 ~ms~gR,~IX;~~ gOMPOSITION 47 OHMS I WATT !I O! 2

ml~·12-z.13111 462 ~mS:~R, ~ IX~~A goupos I T ION 22 K I "ATT :5% 2

m:~ R~~~sigR,~IX~~; g?~POSITION
-- --- --

I 2-Z.1 31 I I 356 47 OK 1/2 WAIT :IO! 2---
I ~/~ I> ~UN!' 1~~!!'COMPOS1TI ON

R30i5 I 2.Z.131 10 7392 5 6 lG X .203 DIA. 44 K 1/2 WATT =1% I

~~gl; 12-Z-13111 3'6
RES 1STOR, f I XED, COMPOSI T 1ON

12 "ATT !I (Y,I 2406..LJi., X .175DIA. 470K

A3012 I 2.1.1311 0
-. 7362 ; ~W~~OR;:,I~~~'DT~OS~_T_~ON _ __2.LK._ 1iL2 WATT :I~ I

I RESISTOR,FIXED. CO~IPOSITION 120 K t-l-- "A TT !~ 'IA301 I I 2·1.1 31 II 531 _f.~..:L,260 DIA -----
A3010 12-Z.13111 222 ~~B~Sl~'~'~f9~ B~~OSITION 12 K 1/2 IIATT :5% I

7:06 0 ~~:. X' :~7;;~~U~
IUN

lOOK 1/2 IIATT :10% IR3009 12-Z.13111 350

R3000 12_Z_13110 7371 ~7~I~T~O~I~ED. COMPOSITION '0< 1/2 "' TT !I~ 1

R3007 I 2. Z-I 31 I I 296 :~~~,~~'"~'~~¥;g?~POS 1T I ON 00· 1/2 WATT :5% I

A3006 12-Z.13111 362 ~~-56'L~'~':mg?~~OSITlON I MEG .LLM.Tl 1L~u.,
12-Z-13111 213

M~~!',' ':'A. ',I XED, COMPOSIT ION
~ I 0 OH~S 1/2 "'ATT 1,<: IA3005 .406 LO. X .175 DIA.

t\l~ 1SlUR. f IXED. COMPOSI TION
390K '1/2 1'lATI' :5% IA3004 12-Z-_1 31 II 312 .~06 lQ. X .175 DIA.

R3003 12-Z--13111 i 322 "~g~'[~H,~I~T~~g~~POSITION 1~11/21ATT :~I

R3002 12-Z-13111 314- ~~S~S[~'~'~T9~8?~OSITION OOK '1/2 BATT :5'" I
~<, SI\ft1,VARIABLE COI.IP.L N.

:1 (I!lAlOOI 16~A-88179 4"80 TAPER I 1/16 DIA •• 9/16D. RD. 500K 2 WATT ,
--- - ~~~~~~~~a~i~I;I~~~~ A:,!~/~

r----

C3004 I 2.Z-131 00 9539 ;~~~7~;~riJ~X~o~~PER .~~~LEC. _047 11m "on .vn~ :,nc
i 16_C_30(Q(Q:' . CAPACIT~ FJ~~f,~JC~ 9£ElEC. 00 IPVIJC !5% IC3003 3Z~Z '~~RED 1(6. / • I _OOO75MFD -C3002
II 2_Z_131 00 ~fP~T~T~u~V~98F~PiA4mHC' .047 YfD /300 IIYDC :2~ 2C3qOl
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OJ1-10:

r:
0
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"- w 4;,

C3002

>l.1

'\II.{ TEST @e'~ R'Oll @ ~
'INO~CATOR

@- ~ " oJ
0..• " 0 °0 8 f) "0 1% a:on '"cr o

~ 1#0®! ~

~ " '"8 0
0 0

" " "" cr a:

L->--

'€® @

FRAME RECEPT .••.CU. WIRE. COHNECTION~ .

:~ INPUT 6.) ¥OLT-f' I Ll'4:N1. 60"". C .1,05 IW'S.(O C 'OTEJrriTIAl,.-Q)Ci).

, INPUT S IONAL 400 •.......•.•

"oo
'"a:

Na1'U-

I. 0 -T~"'NAl II'OINl'S ON lDUiii: ••H BO~.

i. ~ • CHASS 18 COf<t4£CTlON.

t: INPUT. COIft«lH M:TlJ'N. }. llllHAl FUJIi INDICATED IIY I«AVY ul€.a.

, CN'lPV1,TEST INOIC"-TQR. 4. TEaT IN AOCO,.OAHCE .,TH eUOR.DSK 276958

••• INPUT I!t+~O VOLTS REGULATED a C ,017 MIPS.

" INPUT 1+8'0 VOLTS i£OULATEO 0 C .00'1 A,liIPS.

Figure 74. Single-Channel Amplifier, Schematic Diagram
(Unit 3001)
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CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS

Table 44

UNIT 3001 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 980431

Resistance Tests

Terminals Normal

1 1.8

2, 3 20.3K

4 0

5, 6 1M

7 20.3K

8 0

9 211K

10, 11 560K

12 0

13, 14 Infinite

16 211K

17 0

18 211K

19 1M

2O, 21 1.8

22 20.3K

23 21lK

24 560K

27 560K

CONFIDENTIAL

Minimum Maximum

1.7 1.9

18.3K 22.3K

0 0

950K 1.05M

18.3K 22.3K

0 0

193K 229K

504K 616][(

0 0

193K 229K

0 0

193K 229K

95OK 1. 05M

1.7 1.9

18.3K 22.3K

193K 229K

504K 616K

504K 616K
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Table 44 (Contt d)

UNIT 3001 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 980431

Resistance Tests

Terminals Normal Minimum Maximum

29 61. 2K 55.1K 67.3K

30, 31 468 444 492

33 211K 193K 229K

34, 35 332 315 349

36 61. 2K 55.1K 67.3K

38 211K 193K 229K

40 16 15 17

41 Infinite

42 622 587 653

43 61. 2K 55.1K 67.3K

44 468 444 492

45 1. 41M 1. 33M 1.49M

46, 47 0 0 0

48 332 315 349

49 61. 2K 55.1K 67.3K

50 2.41M 2. 28M 2.54M

51 ° 0 0

53 599K 541K 657K

54 599K 541K 657K
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CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS

Table 44 (Cont' d)

UNIT 3001 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 980431

Resistance Tests

Terminals Normal Minimum Maximum

13 to P3001-H 255 242 268

42 to X3003-2 19 18 20

41 to 14 75K 71.2K 78.3K

DC Voltage Tests

Terminal Volts Terminal Volts

1 +0.05 16 +180

2 +44 29 +250

4 0 31 +1. 1

5 0 34 +0.85

7 +40 37 +120

9 +170 40 0

10 0 41 +87.5

13 +243 42 +16

Voltage tolerance ±20 per cent. Measurements made with input grid
grounded to chassis.
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Table 45
UNIT 3001 - PARTS LIST

R30 I I

13004 17_L_6B06.

R.II.TINQ TOleYW80l DRAIING NO YALUE

000' 12-Z'7499 17 SOC.KH

X3003 12-1-7510

V3003 IZ-Z- 13005

noo I S~ 131311 TRANSFORUER(5955910)

P3001 12-Z-7113

R3017 12-1-1311 r

R3016 12-1-13111

R3015 12-Z_1 31 I 1

RlO I 3 r 2-1- I 31 I I

R3012 r 2-Z-131 I I

R3010 12-1- 131 I I

R300B 12_Z_llllg 904 ~~;6~Tg~~.r?~W~ZR~O~U.D 620 ~"- I wATT ! ~
----~--2----3--------1--3-30-+RS(~S~I~S~TO~R~.~F~IXEo-CO~U~~~S~,~T710~N~--t-2-.-2--u---rI-/-2--_-AT-T-i~!~~~r---,
R3007 I_I_I '" .175 alA. x _406 LONG -"

R3006 12-1-13111 5B5 R~~'~TOR./'~~~ ~g~:;OSITIOH 0.1 II I WATT !IO~

eJOIO 16_C-32720

C3009 16_C_63900

C3008 12_Z_13100

C3007 16_C_326<6.

C3006 16-C-31908'

c:i005 12-1-13100

C3004 12-1'-13100'

ggg~ 12-1.-13100.
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Figure 75. Computing Amplifier, Dual-Channel, Schematic Diagram
. (Unit 3012) .'
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Table 46

UNIT 3012 - RESISTANCE AND VOLTAGE TESTS

EuOrd Dwg 1371931
Resistance Tests

a1s Normal Minimwn Max
----

2.4M 2.28B 2.5470K 423K 517,18, 0
,25,26,
,35 53K 50.3K 55.

2.4M 2.28M 2.5470K 423K 517470 446 49456K 53.2K 58.470 446 49456K 53.2K 58.Lt70 446 49455K 52.2K 57.560 532 588470 446 494560 532 588
2.4M 2.28M 2.5
2.4M 2.28M 2.5

59 0~4 to 1 0
,48 to . 0
,50,51 ' 470K 446K 494
1to 41 5.6K 5.32K 5.816 75K 71.25K 78.23 75K 71.25K 78.

Termin lmwn
2
36,13

1928

2M
K

8
91014

152122
3132
~~.

40
42
49
56r58
8 737,3941
43,44

to
5.1124j to
50 to

7K
2M
K

8K
8K
75K

2M2M

K

8K
75K75K

DC Voltage Tests
Terminals~-;;;;;':age - -+-~=T_er_~_i_na-1--r--_-V=o=1=t~a-g_e-_-_-__

14,21,31,38 1.2
33,40 4.5 43,44,50,51

55,57
85180
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CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS

Table 47

UNIT 3012 - PARTS LIST

RATING TOlSYM60L DE3CRIPTIOHI VAlJJ£

I 'IATT

X300b

X300S

IOOW\lO<.

SOCKE T

X3004-
-
~ SOCKET
X)002

'""""X3i)OI

DRAW IIiG 110

r300~
-LAMP NE-SI
1300B
V3004 TUBE(S814A) 1~'Z-13005-'5~_~
V)003 TUBE(S751) 12-Z-1300S-S74 I

v3002 TUBE~814A)+ ~ -+ -+~ll~-~Z~-~13~0~0~5_-~'~,S~L~_'_

~~ ~uB~~i~I)~-_'+- ~ -+ -+'~2~-=Z~-1~3~O~O~5~-~5~7~4~-+~I~
P3001 CONNECTOR IZ-Z.-7113-G~a9 I

R)O 19

R)018

R[S "TOR

R£S ISTOR

1..4 114

470 K
• ~ATT
i ~ATT

: ": ,.

la-Z-I) 111-2~~

1000447 2

12-Z-7SI0-114 4.

17-l-6806 -130 2

R)O:18 Ib K 1 WATT

I8-Z-1) 1,'-212 I
Ia-Z- I) f 11- 3~_--.!..--

I IJ-Z-I) 11,"311\. __ ~

75 K

Ill-I-I) II 1-'Z:9'Z. I

- '"
R)OIl7 • WATT
R)026 560...n..

• WATT
R)024

R)02)

R)02a

RESISTOR 470 K
• WATT

RES I STOR
RE518TOR

15 K

5,6.
i WATT
1. 'NATT

R)021 "(SISTOR 110 K

R)02O RES IHOR 470 n.
• WATT

l~l-I)"'-2'5 1
18-1-1)11'-700 I
12-1-1311"1-5)0 I

110 K

., WA.TT ~ ,. 12-1-1) 111-214

t WATT ! 10~ I:l-I- I) 111-"8

ZWATT !,~ 12-1-13111-100 1

'WATT ~" 12'-1-1)111-')0 I

R)015 RESISTOR 470 II(

RlO 14 RES I STOR 470...n.

.::".<.:)0,,-,-,' )'___-+R",E",5I STOR
RlOl1 RESISTOR

560.n.

470 K

R)OIO R£SISTOO

R£S ISTOR 561(R)009

I .ATT

R)QOO ~~ IS10R 110 K

R)007

R)006

R)005

R£SISTOR

R£SISTOR

RES I' 10ft

~ ••••IT ! 5. I~Z- I) 111-212 I

i .~T-,r__ I-c!.--:5~.,___~12~-~I~-~I~)-,I.!..1!.'-~3o!.~~1__ 1-''--.
i WATT - 5. 1!-l-IJIII-~14 1

C__3_0_'_9__ +- +- -t\O~O~~~V~D~~~----~-------------,-~----
C)018

R)OO) R£S ISlOR i 10 K

R)002 RESISTOll 470 K ! .ATT
470..n.. t "T~R)OO I

C3020

12-1-1) 111-SlO

! ,~ I2-Z-I) 111-314

~C)~O~I~7'___-+ _+--------r'-OO~W~~~D~~_+----_+--------------~
C)OI"

CAPAC ITOf' ,00 I Mm )00 \I'IOC 110J

C)OIO C'~ACITOR 9-16 ••••r 51-12B 2
~C~)00~9~~ _t-------+------~~--~~----------------~
C~)~ooe~~_+C~.=P~A~C~I-'T~OR~--I_------_r.~IOO~~~~C~----~--------------~-- _

~ CAPACITOR
C)006

C)OII

.1 MFD )00 WVOC !10~
I

! ~"

12-1-1) IOO-955~

ocwvo<

• I wro )00 woe ::10S
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Figure 76. Dual-Channel Amplifier, Schematic Diagram
(Unit 3002)
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Table 48

UNIT 3002 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 980156
Resistance Tests

Terminal Normal Minimum Maximum

2 2.4M 203M 2.5M
3 470K 423K 517K

6,13,18,19 0 0 0
25,26,28,35 0 0 0

8 53K 50.3K 55.7K
9 2.4M 2·3M 2.5M

10 470K 423K 517K'
14 470 446 494
15 56K 5~.2K 58.8K
21 470 4 6 494
22 56K 5~.2K 58.8K
31 470 4 6 494
32 55K 52.25K 57.75K
3~ 560

~
588

~o
470 494
560 532 588

42 105M 1.42M 1.58M
49 1.5M l.l~2M 1.58M

56,53,59 0 0 0
8,17,24 to 1 0 0 0
32,39,48 to 41 0 0 0
43 to 1 470 446 494
44 to 1 470 446 494
50 to 1 470 446 494
51 to 1 470 446 494
5 to 41 12K 1l.4K 12.6K
12 to 41 12K 1l.4K 12.6K
43 to 16 75K 7L25K 78.75K
50 to 23 75K 71.25K 78.75K

DC Voltage Tests

Terminal Volts Terminal Volts

14,21,31,38 +1.2 43,44,50,51 +85
33,40 +4.5 55,57 +125

Voltage tolerance ±20 per cent. Measurements made with two
input grids grounded to chassis.
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Table 49

UNIT 3002 - PARTS LIST

SYll60L DESCRIPTION VAUlI: RATING TOl DRAW 1101I 110 QUAN
X3006

SOCKET 1000447 2
X300S

X3004

x 3003~ SOCKET 12-Z-7510-114 4-
X3002

X 3001

13005 LAMP NE-51 NI7-L-6806 -130 2--'----
1300B

V3004 TUBE(5814A) u.,
TUBE(5751)

--------
V3003 [2-Z-13005- 574 I

V3002 TUBE(5814A) 1

V3001 TUBE(S751) 12-Z-1300S-S74 I

P3001 CONNECTOP 12.-'Z.-7113-G389 ,
r-

R)028 RES ISTQf\ ~" K , WATT :I 5. I2-Z-I)III-2,,=,Z 1

.)Oll? RESISTOR 5<0 K -t WATT - ,. 12-1-1)11,-2'3? 1

R)026 RESISTOR 560..n.. .• WATT - " 18-1-1)11I-214 I

R)024 c-"~SISTOR 470 K I WATT -IO'.C 18-1-1)111-)58 I

R)02) RESISTOR 75 K • WATT - 5. 18-1-1) 111-~9' ~
R)028 RES ISTaR IZI\ Z WATT - " 18-1-1)1I0-~ f-'-----
.)021 RESISTOR 110 K 1 WATT t ,. 18-1-1) III-no I

R)020 RESI~nOR 470 n. •. WATT - ,. 18-1-1)111-212 I

R)O 19 RESISTOR --- l'HI * WATT : " Ia-Z-I) 111- 3'>1 I

RJO 18 RESISTOR 470 K t WATT : ,. I a-Z-I) I I 1-314- I

R)016 RES ISTOR 110 K I WATT 'Z ,. Ill-Z-13 11'-SlO I

R)015 RES ISTOR 470 K , WATT : ,. 18-Z-I)III-314 I

R3014 RESISTOR 470..n. -t WATT - 5. 12-l-1) 111"'212 1

R)O I) RES I STOR 560..n.. ., WATT ! 5' 12-Z-I) 111-214 I

R)O I I RES ISTOR 470 K t WATT !10S I8-Z-I) 111-)58 I

R)OIO RES I STQf\ 75 K 2- WATT ! 5' 12-Z-I) 111-99' I

R)009 RES ISTOR I'Ll( WATT ! ,. Ill-Z-I) 110 -'l(,4- I

.)006 RES ISTOR 110 K -'----_WATT ! 5' I8-Z-I)III-5)O ~._- ~---
R)007 RESISTOR 470...n. ~ WATT z 5' I2-Z-13 111-212 ___ ,!--
.)006 RES ISTOR i----.Z.4-M ,j- WATT ! ,. 12-Z-1) 111-3~1 ~-

, WATT.3OOS RES ISTOA 470 K - 5' 12-Z-I)III-::;14 I

.)60) RES ISTOR 110 K I WATT ! 5. I8-Z-I)III-S)O I

.)002 RES ISTOR 470 K .• WATT ! " I2-Z-1) 111-314 I

R)ool RES ISTOR 4 "70...n.. ~ WATT ! 5. 12-Z-I) 111~212_ ~
C3020 looWVDC.

C 3019 \O~W\;D<:'

C)018 300W''OC.

C)017 ~W'VDc..

C)016 ~ooW\jOc.

C)015 ~oow~t:>c..

C)014 loo-...l\l~ ~
C)OI) lOoW~OC. --
ClOIR

CAPAC !TOIl XIOJ.001 Mf1) )00 WVOC Ill-Z-I) 100-9499 I
C)OII ---
C)OIO

CA~ACITQf\ 9-16 •••• F 51-12B a
C)OO9 -
C30<Je CAPAC ITOA .0<,8~FO 100 WIIDC :10% Ill-I-I) 100-92<0'3 I

C)007
. CAPAC I TOR .1 "'Fa )00 IrVOC : 10' I2-Z-I) 100-955':) 8

C)006

C3OO5 c.p.pAL vr OR •cG'2i.Mf ico wvcc ~\o'1.•• I'Z.··~-I~\OO 9'2.69 -~
C3022
C3°.2.1._

CAPAC ITI)II .1 "FO )00 IIIVOC :IOJ 12-Z-I3IOQ-9H9 10~~
~
C3001

206 CONFIDENTIAL

CON FIDENTIA[

www.tinyurl.com/slover


()
o
Z
"l1am
Z
-is,....

N
o--..j

TO ALL
FILAIrw4(HTS

C3002

oo
Z
"l1
o
m
Z
-i

»,....n
< 0

@- ~ " oJ
0

" " 0 0
0

; ~ " '"0 a It

"It oJ

~~
~0

~ ~

VL

F"RAME RE:ctPTACl.t WIRe. CONNe::CT!ON~

:1'~UT 6.'-",,0I.T F'ILAlitH1. 60", C ,'.os 1J!I'I.tO C 'OTUiTlAl,.·g;ItO). fC7TUI

I. 0 .lUMINAl POIHfS ee '!OUI!Nll eClAJttl.

8. ~ e CHUS'I CO,..EC1IQ",

I INPUT. CO¥WOH III.£TUftN ). liGNA •• F'Lc. U()ICAnO ey t4;AVT ll/l£l.

, OJTM, TE~l INDIC1rITQP.. to TEST IN NXOIII>A.HCE .,hl tWOR,p !It:. NO.2&!)~07

rWUT •• ~o vOLT$ ~EGulAT(O 0 C .ot? .•••'s.

,J IIIiPUl , • .,0 vOLTa 'lEWLATtO 0 C .001 8IPS.

Figure 77. Computing Amplifier, Variable-Feedback,
Schematic Diagram (Unit 3011)
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Table 50
UNIT 3011 - RESISTANCE AND VOLTAGE TESTS

EuOrd Dwg 1371876
Resistance Tests

r-.---------
Terminals Normal Hinimum Maximum

1 1.8 1.7 1.9
2,3 20.3K lS.3K 22.3K
4 0
5,6 1M 950K 1.05H
7 20.3K lS.3K 22.3K
8 0
9 211K 193K 229K

10,11 560K 504K 616K
12 0
13,14 Infini te
16 211K 193K 229K
17 0
18 211K 193K 229K
19 1M 950K 1.05M
20,21 1.8 1.7 1.9
22 20.3 IS.3K 22.3K
23 211K 193K 229K
24 560K 504K 616K
27 560K 504K 616K
29 61.2K 55.1K 67.3K
30,31 468 444 492
33 211K 193K 229K
34,35 332 315 349
36 61.2K 55.1K 67.3K
38 211K 193K 229K
40 16 15 17
41 Infinite
42 622 587 653
43 61.2K 55.1K 67.3K
44 468 444 492
45 1.41M 1.33M 1.49M
46,4'7 0
48 332 315 349
49 61.2K 55.1K 67.3K
50 5.31M 5.04M 5.59M
51 0
53,54 599K 541K 657K
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CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS

Table 50 (Cont'd)

UNIT 3011 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 1371876
Re sistance Tests (Cont'd)

------ ---- --------
Terminals Normal Minimum Maximum

----
13 to Pin H 255 24-2 268

(P3001 )
4-2 to Pin 2 19 18 20

(X3003 )
4-1 to 11+ 75K 71.2K 78.8K
-~ --

DC Voltage Tests

Terminals Voltage 1;20% Terminal Vol tage :t20%

1 0.05 16 160
2 4-4- 29 2504- 5 0 31 1.17' LrO 34- 0.85
9 170 4-0 0

10 0 4-1 87.5
13 24-3 4-2 16

--,---,

CONFIDENTIAL 209

www.tinyurl.com/slover


OP 2074 CONFIDENTIAL

Table 51

UNIT 3011 - PARTS LIST

X300'

12_l_1113

12.·Z·7499 17 LAMPHOLDEfI

~~
, I I

J 'oluE

0003 12-l-7510

12-l-7510

0003 12-l-13005
0002
v ioo Ifc,-T- 5~203

DOO I

P300 I

R3017 12-l-13111

R3016 12-l-131'"

R3015 12-l-13111

R30" 12-l-13110

RJQ1J 12-2-13111

R3012 12-2-13111

R3011 12-1:-13111

A3010 12-1-13111

R~OOB 12-l-13110

R3007 12-l-lllll

R3006 12~1-lllll

Rl005 12-1-lllli

R30C .• 12-2-13111

RlOOl 12-l-13111

Rl00216-R-6B373

R300t 12-l-13110

TRAN SrORW[R (S9SS9CO)

ClOtO 16-C-32720

C3009 16-C- 30188

7533 g~j~~I~O~~/~~X~O,~/~~, OIELEC. 5100 ""ro 500 WVOC ! ~.

500\ ~~t4CI:OI~~~)'\.°7~~CA, DIEl(C. 510 MMfO ~OO WVDC ! 51..

C300B 12-l-llI00

Cl007 16-C-l26<6

Cl006 16-C-lI908
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FRAIroIE ~ECEPT AC lE FOR r ico GEN.
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6 - OuTPuT SIGNAL, 60 CYCLE

C - INPuT. KOlLSMAN (i(N. sr , fOR FICO G£N.
CONNECT TO "N" ON FRAU( RECEPTACLE.

o - t Nf'UT, SPEED TAP. RUEF!, TO JLMPER TABL£
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__ ~(1@ A!®
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2. 0 . TERMINAl NUW&RS ON BOARD.

3. ~. C"'ASS!S COf>l'll£CT 10~.

•• T[ST IN ACCORD"...:::£: WITH BUOW.O :)t-.,. \:t 2''-3(,5

J3303(BN)

F)
HI I!'oIPUT. 6.J-vOLT FllAlAENT SUPPLY {.6S ,U,lPS)

R • INPUT, B.;-2S0 VOLTS REGULATED DC (.003 AMPS)

S • I,..PUT, COARSE C T RI OR R2

1 INPUT, F 11'£ C T RI OR R2

U • INPuT. FEEDBACK FRO•••. !.AOTOR WI f'.() I NO

INPUT, SUBt LIZ JNG GEN. TERI.IINAL IJ OR 14

1- INPU1, COARSE C T RI OR ,A2 5. ARROWSON ADJUSTABLE. RESISTOR'=>
INDICATE,INCI;?EASING. WALUE..

'10TES :

J - INPUT. SERVO AUP TEST SIGNAl
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Figure 78. Servo Control, Double-Speed, Velocity-Lag,
Schematic Diagram (Unit 3304)
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Table 52

UNIT 3304 - RESlSTANCE AND VOLTAGE TESTS
BuOrd Dwg 980419
Resistance Tests

Terminals RES ISTANCE*

Normal Minimum Maximum
1 124K 117K 131K2 12LtK lln l~lK
~

705K 670K 7 OK24K 22.8K 25.2K6 1M 900K 101M
11 Infinite --- ---12 Infinite --- ---
N Infinite --- ---344K 327K 361K
15 730K 660K 790K16 28.3K 26.9K 29.7K17 INFINITE --- ---18 9.1K 8.6K 9.6K
19 lK 0.95K 1005K
21 lOOK 90K 1l0K
22 47K· 44.5'K 49.5K29 0 0 0
30 24K 22.8K 25.2K
31 0 0 0
32 52K 49K 55K
33 0 0 0
35 94K 89K lOOK
~t 60 54 66

Infinite --- ---42 514-K 463K 56%
43 24K 22.8K 25.2K44 Infinite --- ---45 0 0 0
47 O. 0 0
48 Infinite --- ---
55 lOOK 90K 11OK
56 2.64M 2.5M 2.8M
57 lK 0.95K 1.05K
58 lOOK 90K 1l0K
59 lOOK 90K 1l0K
60 730K 700K 760K
6'2 770K 740K 1M

~~
770K 740K 1M
770K 740K 1M

11 to 52 0.75K 0.7lK O.79K
12 to 13 190 170 210
12 to §~ 39K 58K. 66K
12 to 1.8K 107K 1.9K

*All controls completely turned clocKwise.
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Table 52 (Cont'd)
UNIT 3304 - RESlSTANCE AND VOLTAGE TESTS

BuOrd Dwg 980419

DC Voltage Test

Terminals Volts Terminals Volts

17 0 42 +24·0
18 +2.8 16 +47
14 +165 2 +250
~

+19 1 +250+48

Voltage tolerance ±lOper cent. Measurements made with
input grid grounded to chassis.
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Table 53
UNIT 3304 - PARTS LIST

-----,--------,-;;-p;-;"c;:c-;:-c,------------ -.-----
SY~8Q DRAWING NO NO NOt.IlNCtATURE YALUE

-
V3303 . I&- T-56203

V3302

Y330 I I 2-l- 13005

p3301 12-l-7113

J3304 12-l-7 I 13

r-----t---~--r--
--'-

EL ECTRON TURE ,OMWA '" I N I ATURE

._... _. _. ._._ ..__ .. ..- ..-------------- --- -.---- -_ .._--
R3327 I 100 K +R3326 12-Z'I~1I0 9273 RESISTOR (ADJ.) 2 WATT _10% 3
R3325 OHMS

mHj 625225 13 ~;~1-;6~'~1: ~~~.---- ~~~~~-r~~A~: ~:~ ~

113320
R33191

-- ----.------ . -- RESmOO~FTXEDCOOpomTON,--b_;~; I~- -~.::;t-
R3318, 12-l-13111 i 226 ,~OliG x ,[75 OIA, c WATT _ ~jO I

.-- - 1 - .-- -.- -r+ -- RESIST6R~ FIXED Cc..oPOSIT~ 39 K I-·-c----''t-!'-H~~' 12-l-13111 : 258 ...4Q6. .LG.l(......ll.2.JllfL. _._ . !)HM~ 1.1,!ATT ! 5%i~nh.. _.~?:J.::.!2.)_IL __1Z41 RH~gRx ~mDDT~POSITION, 'o~,.\~ 12 WAT2..f-:~...3..
RR3333I,43 12-l-13111' ;-;-fAITiSTOR, FIXED COMPOSITION, O<7H"S"---:-r;'TT 5% I 2

I 6 1_.''-1.QU.~_,IJ'2..JJ 1<k..___ __ M < ~jO

:-;;;~~.-;2_=_l-131.L~~_ 362 ~~5~ST~X ~:gDD??:IPOSITION, ~H~-Tr;;.~~-_ -:~TI.

R3311 12-l-13111 220 Ri5~STgRX F I ~~DD~X'POS I TI ON, I nH"~ .~~!T -F--'!f_,-'-
301 2 t 3 261 REslsTo-l.-tt¥rOCWPcr; IUN, 51H1 + ,••• 1

R3 I I - -I III f-:..1Q§.1.U-..J1.U~ Q..HMS £.!i.,~T!_-J~-'-

. R33~i _'~~~~_'_'_. ~3_ ~S(gRX ~mDO??:\POSITION, 6~~ . ,I, WATT : 5%' I
RESISTOR, FIXED COUPOSITION, 24 K ~- ----t-:;:-.:.-

..,Fl3308i ._-.--!2-l-131-'-'-_~~. ~]20 LG x .280 DIA, __ ~. ~!l. -=--~ -'
~

RESISTOR, FIXED Cc..oPOSITION, 470 K,I, +
~07 _--1.~f:.E_II_I __ .35.8 .d.QLJ.G....X----11.2...llJA._ .. ~.1A.L. ,._~Ac.L~ _._L

RESISTOR FIXED Cc..oPOSITION 680 K J +
R33061 12-l-.E.!..! .L, .l.!..!1. . .d.QLLil.....J..12..PIA ' ~.. ;r W~T~_. -_21' .!.

. RESISTOR FIXED Cc..oPOSITION, I"'.o.~ 1 +
R3305! 12-l-13111 23? ~06 LG X .175 DIA OHLIS £WATT - 5% I-'-"-'-t--. -1" RESISTOR FIXED COt.lPOSITION 100 K +

~~~_13111 I 529 750J.G X-,-280 DIA, _ • OHMS I_WAT:r_t=--?tt--L

R33031 12-Z-13111 362 RESIST~~mDDT~POSITION, ~E~OHM ~·WATT~....l
RESISTOR, FIXED CWPOSITION, 390 K I ,- + M

R3302 12-l-13111 357 ~96 LJL..'L..J75 DIA. OHMS !..!!ATT -I"", _.1
- .--- ..----- --- R~~TOR.rIXEO COMPOSITION, ~K I ~'
~ ~..lli..!..!._ 306 406 G X ,iis.Jua.... . OHMS -7WATT - 5% I
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~ ~
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",~"'-0
.,',;,':-G

~) INPuT, r\\.AII(IIT SUPPLY (6.JL. 2..oAUP. 0 C POT. Ch'Dj

lIltlli·

I. 0 -T(l'IIIlkAL 'OIIlT5 011 Hfllllrl:AlIIOARD.

2. ~..7 - CHASSIS tQlIlIEttiOIL

a. TEST I'" ACC(lIU)UC[ lint !lU?ROSt( Zl6(;,:i1

e, ,.GIlAL FUJII' 11Il)!'="'.:Dn I(EU'I' LiIlEL

5 .•• VAlUE TO ~IE 0("E1'IMI"'(0 .••.T TEST.
INPUT SICIIAl (~OO e'Yel£)
DUTl'UTSIGII ••L60""'fOS(I'IYOAW'lltIEIl

II I!!PuT.I':<:MfO!'!f1ETlJII.II

~} INPUt, 12 YOlU 400 CYClE.I. C lI{r(A(lIeE 0.01

Ilff'uf fli +2'OYOlTS IUC\.l.Ar(tlDC •• 004 AWl'S
IIIPUrl2 .•2'OYOll:SII[CUlUroDC, .on ••.•••'
l"puT, (rc(DUC~ '''011 »GrOft IlfI:l)llIti;

:~ ""ur, lI[f[II.£tC( II' VOlTS ,o-elct{ A C

wrsur TEST IM[HCATOfI f'OfI UIilYO COIITJl.Ol
IIIPUTS(RYOA,WPLIfIEII TE" "GN1Lnt';t :r-~(O:-;':~~·~:J~~~·(jS;O·tTT111\[-'01.11(1):

'fl'UTICI«TVII, 2' •. Uti ])00. I .u.I ~IIALl'" 1IOJ1I'TlIl.

Figure 79. Servo Contr ol , Velocity-Lag, 400-cycles,
Schematic Diagram (Unit 3301)
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Table 54
UNIT 3301 - RESlSTANCE AND VOLTAGE TESTS

EuOrd Dwg 980602
Resistance Tests

Terminal Normal Minimum Maximum
M 0 0 0
1 to 4 lOOK 95K 105K2 to 43 lOOK 90K 11OK
3 to 43 10K 8K 12K
7 lOOK 90K 110K
8 5.6K 5.0K 6.2K
9 Infinite --- ---
9 to 19 lOOK 90K 11OK
9 to 36 10K 8K 12K

10 200 180 22011 85 76.5 93.512 85 76.5 93.514 Infinite --- ---14 to 43 122 109.8K 132.2K16 0 0 0
17 to 43 220K 198K 222K18 510 485 53519 to 20 5.6M 5.1M 6.1M
~~

620 590 650
~~K 38.5K 39.5K26 76.5 93.5

27 85 76.5 93.528 0 0 0
30 510 485 53533 820K 740K 900K
35 820K 740K 900K
36 Infinite --- ---
38 1.8K 1.7K 1.9K
40 1.8K 1.7K 1.9K
44 lOOK 95K 105K
46 0 0 0
47 0 0 0
49 0 0 0
50 0 0 0
51 0 0 0
55 52K 54.6K 49.4K
56 0 0 0
57 15.5K 14.7K 16.3K
58 1.6K 1.5K 1.7K
59 15K 14.3K 15.8K
60 15.8K 15K 16.6K
61 1.5K 1.43K 1.58K
63 15.5K 14.7K 16.3K
65 looK 1.5K 1.7K
66 1.6K 1.5K 1.7K
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Table 54 (Cont'd)

UNIT 3301 - RESlSTANCE AND VOLTAGE TESTS

BuOrd Dwg 980602
Resistance Tests

Terminal Normal Minimum Maximum
67 1.6K 1.5K 1.7K
68 1.5K 1.43K 1.58K
69 lK 0.95K 1.05K
71 33.5K 31.8K 35.2K
73 0 0 0
74 5.5K 5.2K 5.8K
75 0 0 0
76 19.1K 17.2K 2lK77 1.1K 900 1.3K
78 33.5K 31.8K 35.2K
79 5.5K 5.2K 5.8K80 5.5K 5.2K 5.8K
81 5.5K 5.2K 5.8K
85 to 83 ll.8K 11K 12.'5K
85 Infinite --- ---85 to 88 750 675 825
85 to 86 750 675 825
95 to 92 2.2M --- ---91 to 92 2.2M --- ---92 505K --"- ---83 to z 200 160 240
F to D 25K 20K 30K
R to N 27K 25.6K 28.4K
C to I lOOK 80K 120K

Stabilizer and 60-cycle gain control completely
turned counterclockwise.

DC Voltage Tests
Terminal Volts Terminal Volts

1 0 2tl 0
2 +36 30 +0.3
8 0 31 +210
9 +240 32 0

10 0 33 0
14 +0.8 ~{ 0
16 0 +158
17 +91

~~
+210

18 +0.6 0
19 +123 46 0
20 +55 47 0
23 +16 49 0
24 0 51 0
26 0 0

Voltage tolerance ±20 per cent. Measurements made with
input grid grounded to chassis.
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Table 55

CONFIDENTIAL

UNIT 3301 - PARTS LlST

SVWBtx. DESCRIPTION VALUE RAT I NG TOt. OWG NO I :~ b:g
.-
e3315 CAPAC I TOR .00 ·wto 1100 WVDC :: I J,c 12_1_13100 926., I

:33 " CAPAC I TOR .01 uto 300 WVDC : I os 625 I 96 133 I

e3313 CAPAC I TOR .oo UFO 100 • roc : I 0% 12-1- 13 I 00 9267 I

C3312 !cAPAC I TOR O. I UFO 300 \llVDC :20% 12-1-13100 ~541 I
e33.!..!... ~CITOR ..:...D.33.ljto 300 nDC !2(1,t 12-1-13100 9537 I

::2(1,t
--1--- t---

e3310 !cAPAC I TOR .0 uto 300 WVDC 12-1-13100 95'5 I

!201i
.-

C3309 ~CITOR .0'7 UFO 300 WVDC 12-1-13100 9539 I

£.~308 CAPAC I TOR .022 "to 300 .VDC :2~ 12_1_13100 9537 I

C3307 CAPAC I TOR 100 .VDC 12_1_13100 .. 2~
~3305 CAPAC~'!:_Q.I!. .022 lito 300 '!VDC :J!!! 12-1- I 3 I 00 9537 I

~E~ ~AC~TOR ..0068 "to 300 !JVDC :,.0% 625196 129 I

C3303 CAPAC I ~OR O. I Uto 300 .VDC !201i 12_1_13100 95' I 2C3302-- t-.
!201i 1'...1_13100 9539~330 I CAPAC I TOR .047 UFD 300 ~VDC I

x3307 ~OCK[T 1000' <7 I
.91.02 SOCKET --- 12-1-7510 I" I
X3306
X3305
X330. SOCKET 12_1_7510 II 5
x3303 r.X330 I

--
V3306
v 3305 TUBE ~1H) 3
V330' -------_.- -- - -
v330J TUBE (6AU6WA' I--------
~3}.Q1. e-I~?_E _l~ 12-1-13005 57 I

v3 30 I ,-,"UBE (6005) It--.--
:!l30~ .!:..'.~- 12.1-7113 300, I
J3303 TIP ..JACK 12-1-7113 300 I--- ----- -----
J3302

TIP ~~~ 1-- ----t---- f---.- 12-1-7113 300 I I

~ r-!~~.£K _ . 12-1-7113 300 I
1330 I LAWP (NE 51) N 11-L-6806 13 I
T3.J{) .• TRANSFOAlolER(5957_ 5} 5. 137367 I
ni03 TRANSFORllER(59567I 5K 1373' 5 I-
Tl,02 F..I<SFORliER (5956691 SK 13735. I

TJ.101 TRANSFORWER(595982l SK 27290' I

~ C~~ECTOR . 12-1-71'2_r~ I-
~}3~~ ~_ES~R __ IhU!19 !I~-"An:~.12-1-13111 351 I

~3].'2- !,_~I~TOR . 1.1 ~EG 1(2 WATT~~.?225 __ ~G
R33'2 RESISTOR 2.2 U(r. 1/2 WATT: 1% 625225 I- .-'- -_ ..- .....--b-'--
R33'1 ~lll!. __ !Q....K_ ILL~PJ ~ 5" 12_Z=.!2!..!..'...l-tt_.!.
ii33~j-ll.!'~s..T9B.. _.I.:.5_K_. _?_.!'~T.lj;J..Il.! !.~-Z-13J...!..1.. __ .7..:I.1__ '-

A3}22... RES.' !TOR II K 2 .A TT ! 5% 12- z- 1311 I 707 I

SYIA8Q.. DESCRiPTION VALUE RAT I NG TOL DWG NO ~~ 00
n'Q-_.

~An :~"R333B RES I STOR 15 K I 12-1- 131 I I 08 I

R3337 RESISTOR I • ~ K I "ATT !5:f 12. Z-I 31 I I .5-4 2R3336

R3335 RES! STOR 51 K 1/2 !lATT - 5" I 2-Z- 131 I 1 ~I I

~333' RUI$TO~ 1 K 1/2 lun : 51: 12-1- 3111 %20
.1'" RESISTOR \B~ '/'_'No.IT ! 10f0 .,2522.':> I
~3)32 Q(SlST05? 'I2.·W~TT 12.·1...· ~~\\ I ,. I

R3331 +R3330 R(5 I STOR 2.2 IIEG 1/2 WAn _ I" 625225 3 3
R3329

~ ~~~TOR .18 K 1/2 WATT • I 01i 12-Z- 131 I I 286 I
R)327 RESI STOR 10 x I WATT .101i 12_Z_13111 517 I

~3326 AD-! • O. I ~EG r. WATT ~201i 626052 68 2.3325 RESISTOR

R332. AOJ.lll )hTOR 25 K ;> WATT !2OS 626052 176 I_. ~-
- I 01i.3323 RESI5TO~ 10K I UTT 12_1_1311 I . ~ 17 I

R3322

81

-R3321 RES ISTOR 3.9 K 1/2 RATT ~ 1% 525225 ,
R3320
A3319

----
R3318 RES I STOR 100 K I RATT _10% 12-1-13111 585 I

! 5"
.- -

R3317 RESISTOR 0.15 IIEG 1/2 'NATT 12-1- 1311 I )02 I
.!Q.~I~ RES I STOR 0.22 WEG 1/2 "ATT ! I 01i 12-1- 13 I I I 35' I
R331 ~ RESISTOR 510.Il. 1/2 WATT ! 5" 12-Z- 131 I I 213 I

R331' RES I STOR O. I IiEG 1/2 WAn ~ 5" 12_1_13111 298 2"3313

A3312 RES I STOR O. I IIEG 1/2 WATT ! I 01i 12_1_·131 I I 350 I
-R331 I RESISTOR 0.82 IIEG 1/2 WATT _ I 01i I 2-Z- 131 I I 361 I
A33 10 RES I STOA 5.6 K 1/2 .~TT _10% 12-1- 131 I I 280 I
R3309 RES I STOR 39 K !/~ WATT _ '" 625225 19 I

A3308 RESISTOR 5.6 IIEO 1/2 IAn !I 01i 12-l-13111 37 I I

R3307 RES I STOR 22 K _ !i2 WATT !1(1,t 12_1_13_11_1 287 r'--
R3306 RESISTOR 1.5 K 2 WATT : I 01i 12-1- I 311 I 7<1 I--- t 5% 25'A3305 RES I STOA 27 K 1/2 WATT 12-Z_13111 I

1/2 - 5%
-- -,- f---

A330. AES I S1OR· 5101). WATT 12-1-13111 213 I

R330) RES I STOR 0.1 ilEa 1/2 WATT - 101i 12-1-13111 350 I

R3302 RESISTOR 200 n. 1/2 WATT ! 1;Ii 625225 '3 I
A3301 RESISTOR 620.n. I UTT ! 5" 12-Z- I :'11 I "5 I

C3320 CAPAC I TOR .'1 UFD 300 WYDC !I 01i I 2-Z-. I 3 I 00 9567 I

C3319 CAPAC I TOR 100 WvDC 12_1_13100 " 2
C3318

C331., CAPAC I TOR • 0051 IAFD 500 .vDC ! 2% 16-C-32715 6053 I

C3316 CAPAC I TOIl •• 7 _~(O .VDCl1J..~ 12_1_131009567 I----~
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Table 56

UNIT 3302 - RESlSTANCE AND VOLTAGE TESTS

BuOrd Dwg 1371797
Resistance .Tests

Rotate all controls completely counterclockwise.

Terminals

1
2

~
5,6
7
8
910,11,121314

1516
1718
19202122
23124125,
·~6 -c.7
8

. ,
2
29,303132
3334
3536
37
38,39404142
4344
45
L~6
lt7
48,49,50,51

~_im_u_m -+-__H_aX_i_m_um

1
621K
71
li§~~

Normal

690K
75185K207K
o
150K
No connection
o
No connection
Infinite
o185K 167K470K 446K1.2K 1.lK690K 621K53.2K 50.2K510 4853.9K 3.7KlOOK 95KNo connection _

135K

1.07M .97M85.6K 77.6K470K 446K
52.3K 47.3K1.OK 0.9K
No connection ---820K 740K
No connection ---1.2K 1.1K
No connection ---
Infinite71.5K
95.6K401K
Infinite52K
Infinitel80K 162K
No connection ---

I

64.5K85.6K361K

CONFIDENTIAL

759K
79203K228K
165K

203K494K1.3K759K56.2K
5354.1Kl05K

1.17M
94.6K
494K
57.3K1.1K
900K
1.3K

78.5K105.6K441K
55K
198K
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CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS

Table 56 (Cont'd)

UNIT:3302 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 1371797
.Resistance Tests

Rotate: all controls completely counterclockwise.

52
53
74,55
56
57
58
5960
61,62
63
64,6566
67,68
69
70
71
72
73,74
76
7778
79,80
81,82
8384
8586
87
88,89
90
91,92
93,94

96
9798
99100

101

Is Normal Minimum Maximum

Infinite --- , ---
No connection --- ---
No connection --- ---
L7K 1.6K L8K
No connection --- ---
20K 18K 22K
492K 467K 5l7KlK 0.9K, 1.lK
No connection --- ---
15K 14K 16K
5.4K 4.9K 5.9K2.75M 2.70M 2.80M
No connection --- ---
1.8K L6K 2.0K
L7K L6K L8K
Infinite --- ---
80 72 88

,75 No connection --- ---
33K 31K 35K5.4K 4.9K 5.9K· 5.4K 4.9K 5.9K

:15K 14K 16K
,No connection --- ---,80 72 88
, Ini'inite --- ---

5.1K 4.8K 5.4K·1.8K 1.6K 2.0K
:No connection --- ---, 15K 13.5K 16.5K
: 33K 31K 35K
, 1.7K ' 1.6K 1.8K

,95, ·No connection --- ---
.0 --- ---

53.1K l+9.2K 57K·No connect i on --- ---
20K 19.8K 20.2K
0 --- ---

Termina
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Table 58 (Cont'd)
UNIT 3302 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 1371797

Resistance Tests

Terminals Normal Minimum Maximum

102 No connection --- ..""--

103 15.4K 1)+.7K 16.2K
104,105 1.7K 1.6K 1.8K
106,107 0 --- ... _-
108,109 No connection --- --,-
110 750 712 7E:8
111 492K 443K 541K
112 22K 21K 23K
113 492K 467K 51'7K
11)+,115

1

150K 142K 158K
116 22K 21K 23K
117 53.1K 49.2K 57Kll8 24K 22K 26K
119 22K 21K 23K
120 22K 21K 23K
121 172K 16~K 181K
122 242K 21 K 266K
123 41K 37K 45K
124 No connection --- ---
125 44K 42K 46K
126 0 --- .- _.-

127 InK 163K 181K128 150K 142K 158K
129 0 --- - ---no 173K 156K 190
131 22K 21K 23K
132 44K 42K 1+6K
133 24K 23K 25K
134,135 150K 142K 158K
1369137,138, Infinlte --- ---

139,140,141,lt~2
J.lt 3 0 --- ---1~-4,145 2.75M 2.70M 2.80M1)+6 r.ox 0.90K lolK
14'7,148 01)+9 0.55M 0.54M 0.56MN to R 27K 25.5K 28.5K(Plug 3301)
D to F 125K 22.5K 27.5K(Plug 3301) I
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Table 56 (Cont'd)

'UNIT 3302 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 1371797
DC Voltage Tests

Terminals Vol tage ~lo% Terminal Vol tage ,:10%

1 2 0 60 0. , 165 61,62 No connection34 0.85 63,64,65,66 0
.~,6,7 0 67,68 No connection

No connection 69,70,71,72 0
9 0 73,74,75 No connection

10,ll,12 No connectiOn 767~78b8 0
13,14 0
15 31.5

I
81,8~ No connection

16 0 83,84,85,86 0
17 1.7 87 No connection
18 0 88989990 0
19 250 1, 2
20 1.5 93,9y.,95,96 . No connection
21,22 '. 0 97 0
23224,25, No connection 98 242

6,27 99 No connection
28 70 100,101 0
29,30 215 102 No conIlection
31 0 103,104,105 0
32 225 1060107
33 0 108,1 9 No connection
34 No connection 110 2.6
35 122 III 5.8
36 No connection ll2 73
37 20 113 72
38,39 No connection ll4,1l5,1l6 0
40 0 117 250
41 103 ll8 80
42 250 119,120 73
43 80 121,122 0
44,45,46 0 123 127
47 138 124 No connection
48,49,50,51 No connection 125 73
52 0 126~1273128 0
53,54,55 No connection 1 9 1 °56 0 131,132 73
57 No connection 133 82
58 0 134-149 0
59 72
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Table 57

UNIT 3302 - PARTS LIST

X1J~~12lL_-i!!~~U +__+-_---i_f--L

~~!-2:"z_rl~~". 'tt -TU8( 5'!'~. __ . .. ~.
~ J.~~.=.ll?!1.3...:..._ '3 'l!!!..LJ~ __ ~_' __ ~ -:--,_--+_p-

V)JOB ' ,

VlJ07! .. :
v3306 16-T-15716 i :TUII£ 5716 !

V)'05

VHo,l
! i

~l.!J~",,,_,,,)62"'0--c"''''",>'''''''''''''-- +__ +-+J_
y1102 12- -I 005 ~HI

~ ~----r---~-+--L
..••1101 IitCmfL- --' -i-__ -i---C-L

_..J.!ill... ':...-__ h~:lilitClQIL- I 1 +*
I" !! .. ' I

13301 17- -6e06 ~I}O .. ¥f' ~~ ''--''---T~---~
..JiJ31!;_ Il::L:'-UI.1Il_....;'U71 Br··SIYB m'US'AR'[ I ! ~_2 !!AfT '10~'!

-..!!.l)I4-t~=!l!).L~~t:llUQ.l! i ,4,', K : 1/2 ""'TT'''5~: 1

Al)69' 12-l-I)ll1 ,•.92 R[S!SfOA i In 1I'ATT:'5% .. I

1113GB; 12-l-I)11I .. ,."L", ::,[<~:IL::~.'._.__ .. _. __ ... _:. '.~,:.. :..:~,~~:,:,2~~"A"TTy!.,~5-:~;:~~ill1~:_~-~7;:_~'-=- -=-::-~_.-.. _ ~_ ..-I> .~~

....£Illi2.L.!-~:.~!jll, ;~g..~R_~..!.~J!;n__ .__ ..... _. ._J-m,~-:~:-L
--.!!..Ufi'f- 1;:>~I~DIII ~J5_. _R(SISIUR_~ __+-ll.J.II-C------Jlt wnI 1101, I

ilJ.!.!!. __'2-l*11111 __ ;~}..L...•.R.c,SISIl1'}, ~ ! -(70ME.!! 1/2 !.In .IMI 1

~2~ 'l.:-!,-*!E.'...!-----1?2_1!f~~ 2,~ _ I/L!!!,!T_..!.f~-:--!_

__:~~_.~-~~~~.~_~:,:.~~~!_--:~!_:_:.::;__._._______ m :~~:::::::; j :
_~_V!O_ f;'-l-I!!U_-------1??~ .• _R_l51.~~I~f!.__ II<' \\~TTI'~% L I

R))~')_ Il-{-1311!._ ~;:5_2__ ~I;:~LSTUM Ie WAITt.~;

=i~~~I ,:-1-13111 :)I~ iI(51SfOtl .'lTC ••••.Eli I/~•.•\lt ~.s;c! I

~~1~~:~~~_~~::..r:::R ~~~~~~-:-

~~_;~_:;'~:~!;~_=j~~~~~~:~;~~~~==~..-.-~:~~~1I.LM!I :~S-i'.~
:~~~~, 12-1-11i10 :7410 'R[SISIVR ~.~ ¥U; : In PI~TT,ll%! •

_R)..~!li';" --L __ ' ~ ,. . , -i-----J. __
_~!..~. IcL:!}.!!l.-1.!!l __.!~JSISTQI!.. .. _.J..LJI((._-'-IL!6J.I.~

-:~~_:~:-2~~~~--i:::_,~:::;_~~;----=__=_-~:;:~__;: ::~t~i.~--
113JU, 1~-!-13111 '7~1 :R(SISTo.'l I.~K ?'PlATT !!Io,;: 2-;~-·Z~;----;-~~~~-·--;;-~:-l ;:-;;-:-:-;-1)1:1-1'

r fl~"f flee [PI Aell .' R( '';~N[C I I.)IIS

,,\
I ~ ,
f C')'1N(tlfOItSTO f((OOACM ~T.
~I see r[[D8ACK TOBLE

~ J AT Ll:FT

5~

;:c"..::•• " •• 'tl~..-''''..,·"._~$~~,;,..'-'-O-'-.-t[£~'W",:*.~.- ~(HCl:::U.::"'''-, __ ..J'....:: ••""",_lI..:,,,u~''::'J.I.'.''''_' .1!i~~"
IIJHl I r.-Z-Ilil I ,II[SISTOR ! III WATT +5% l I

i.n un, 1/2 \rATT .10%' I

Il-l-Ilill R(SISTOII

i2-1-1)111 '.30101((;: .1/2 IlAll t5~; 1

~. I 1\ !1/ZIII'ATT+5%: 1IIlJI7

.12101($ 1/2 lUll +10%1 IRJJ16 rs

1\)31~ I ?-Z-1l11 I 11/2 unt.5%; ,

~I lr.-l-I)1I1 354 R(SISTOR .n I&EG 11/2 iUlll~lO:%. I

.~ _~2~;_.::~;~L;;;:~1:~.===='.'==~~;B~~
12-l-1)111 2(J3 R(SISTOfI :10 K 1/2 l~!!~~

12-1-13111 350 RESISTOII _I W(G 1/2 WATT .10% 1

'1\)]06 .3)UEG12-Z-iJIII 356 RESISTOR

. RllO? 1~1-IJIlI In RESISTOR 1/2 _AfT.5;' I

R3)06 Il-Z-IJI~'--_~ .R_~~~ ._. --t. .!!_~.!_I.~~

~ .• ...!_~~:.~_:.!..I__ 3~}. ~~~:.:~ . _ _ __ ~..:.~~. ~~_1'1~ .!~1.-!...

~r--1]-Z-I!~_2.!..!.- ..'!£!.!!2!!. .• ~_. .~-!7 ~G 1/2 lUll -5% 1

~f-E:.!-I)tt!....- _~!! ~~_. .10 ~~ 1 .!'~:!... ~.....!..-
..!'.!!01r------!-?:-1-IJItI ~Bi KESISTOfI. --"f---~ ~/2 WATT .10% 1

RJJOI 11-1-1)111 )50 "'(SISTeR ,10 IIEG l.i~ w~n:"o~ I

{~~}]' __ ~l:l.:llt~O_~; :_~::::~:: ~*-.-_~::::~~!
1ttl~-::-;~:~:::--.--,----_.---'---'-----'-- ~D- r;;'~ .~~~
~4...........!_~_ _0015If'O)OOfI'YOC<IO%1

CJ31l 12-l-tltOO .001 If'O )00 .~oc:• 10';' I

..£E11 _~-l-llIOO f-~ ~~~~_~. ~D_ •• )~!.~VDC ;.~~ ~

E~E ~.c~:2.?.!..~2-_~47 _,~_~ . . .:!..'.._~.!.......~...!-:..oc!_t~-2....

Cl319 I;'>-Z-13100 95~1 C~PACI:rOIl .1 IoIfD )00 .VDe 12~ I I

I?-l-I}IOO
i167 CAPI.'''-''''''',,' ¥'-'-'C''-t''-''OO''-'''''''''+'''''' ':1-,-' .~~~'~r~'·~Jl~JO~O_+~"~"~"~'~"~"~~.--------_+.~O'~'~'~~~O~3~OO~"=,,~.~"~~J

~_......!l=!:~ __ ..£~~.£.!.!O_'__ , _+--.- !~~~~-1...1
C3lH 1r.-1-IlI00 CAPACITOR 100 lffDC!1 I r

tOOlffDCd I~ Il-Z-I3IOO .!?.~~~_C~.O~__ .. _

E2!! _...!,2-H3100 __ .~_ ~!:'~.!!~ _
Cnll Ir.-Z-IJIOO H99 CAPACITOR '.OOIIf'D

..OIlIf'O lOO lff +5% tC))tO 12-1-1)100 9571

.0~1 II'Dl2-l-1l100

9519 ,047If'O

IItPuT 61 ';~O Vo,}lTS II(GIIlAHD n c , .00.;;'..,5
INPuT ez ';~O VOLTS REGULAHO 0 C •. Ole A","S
INPUT, (f((OeAC~ fF\01,1 lI,JrOR .1 NUl fl'G)

:~ '~PUT. "(HII(O«:( 115 VO)LTS.~OA~;~[ At

OUTPUTHSl'IIIDICATOllfQIISERYOCONTIIOl
d INPuT SlRVO AWPlIff(1I TEST SICII~l

_ ((()tI~f.C." T(' C.OhAMON RETV'!N Orl FI?AIJIE
~ECEPTlc..a.L IF NO' V"",€.O)

ceHIIIE.r.T I;)~S rc R~I[ C(II(II~IOR
SEt G[~. COIIII(CTIOIi H6lE

AT cer-r
,NPUT SICNll '000 ,VCtO
ouTPVT SIGIIAl60.- ....TOS(RYo)A ••••Uff(R

'0
a. \l

STIlA~S SIt.J,,~ lB"v( OlIO II(SISTJII :~lnn. 1/2 PIATT "IHl ••..jIINOJ
AII< TO at r.()UHT[D ill! f(l,I~L[ CUNH£ClJII (J))O I).
~;lTlIITIO"'[HIlS. 2~~ AND~)On. AR[ (XIU\'1ALtV l.IJUHT(O."

~} IIIPul, fltAll(HT 5IJPPl y (6 .lv., 60 ••.•.e: e A""".)

'1II'uT,Co)w.oNRETUIIII

v, ~Lt SICI(LDlll •. II(S GII~EO IT (W( f.NJ UHl.E'SS
OHIEIIWIS[ SNOlitt.
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fCfl KOLLS6IAH a£H(JIHOR. CONNECT TO W.
FOR nee GEN(AUOR. CO~CT TO Y.

()JTPUT SIGNAL, 60 CYCLES.

INPV711.0llStiAH OENER" TOR G I.
FOR FICO O(N[AATQ'I, CO~(CT TO ••••

IHPVl. SP(EO TAP, (SEE J1.MP(A TA..'H' nw~ bllfU.

INPUT. $P([O UP, 15[£ J\.IIIP£R TASlE, Hi'S 0""".

IJUMP(R. ReQUIRED ON nt •..,....E.
R(CEPTKU::

JUMPER. R£C[.lVER. RATtO

n-
INPUT. S[lIVO AMP. TEST SIGNAL.

:i) INPVT, liS VOLTS, 60 Cfeu; R(f(RENCE VOLTAGe:..g' 1.063 'W'5.}

f<J!. KOllS¥AN IJ[NER'TOA. CO'*l[C1 TO~A'
FOJI FICO GENERAtOR, NO CO~ECT10N.

t. TOS

[ TOO

;.£AVY LINES IIoOIC"1£ SIGNAL rlOi

INPVT. CCMtOH RETlfI.H.

/<00 CCNN(CTIOH.

r,'PUT. 8" 250 vocts A[OULAT(O il t; 1.016 NltP$.)

s • INPVT, COARSE C T !P.~ OR 112l.

INPUT. flN( C T Uti OR R21.

I "PUT. '[EOSAC"; FROM »01011. 1" HeH HG.

INPUT I ST~ILrZING GtJ<lERJ<.OOR., TERMINAL ""3 OR """4.

fOR U$[ .ITM I(Oll~AJC GENERATOR ~WG 100. 'I9'I~
OR IfITI'! FICO G£flERATOfI O'IHi. 1010. 9!d8~3.o T[IWIK.IoL ••••••S[II! ON BOARO •

'\} CH.iUl) Cc..HECT1Citf.

~.~ I\UIITOAS IIlno AMO ItlJ!,!) (0-)00 .,.. I
TO !I( S[U;CHO AT TUT.

ARR.O~ O~ AOJ\r.'oTA~E R:ESI5TO~S
IN01CA'Te. INC.'REAS1HGt. VALUE

Q::::_-_-_ -:: ~"lELOE.O WIRE..I"PUT, COAR'E C r (ltl OF! 112)

Figure 81. Servo Control, Double-Speed, Schematic Diagram
(Unit 3305)
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Table 58
UNIT 3305 - RESJSTANCE AND VOLTAGE TESTS

BuOrd Dwg 980422
Resistance Tests

Terminals Normal Minimum Maximum

1 704K" 670K 738K2 0 0 0
~

28.3K 26.9K 29.7K
~O ohms 27 ohms ~ ohms5 92K 4lt4K OK'

6 150K 145K' 155K
7 172K 167K 177K
8 150K 145K 155K
9 22K 2lK 23K10 42K 4lK 43K11 22K 21K 23K12 2LK 20K 22K

13 14lK 134K 148K14 Infinite --- ---
15 276K 262K 290K16 446K 40lK 491K
17 1M 0.95M 1.05M
18 30 ohms 27 ohms 33 ohms
19 22K 2lK 23K20 172K 167K 177K21 150K 145K 155K22 24.2K 22.8K 25.2K
~~

176K 161K 191K
750 ohms 713 ohms 787 ohms

25 22K 21K 23K
2E 47K 44.6K 49.4K
27 Infinite --- ---
28 --- --- ---
29 21K 20K 22K
30 Infinite Infinite Infinite
31 56K 53K 59K
32 9.1K 8.6K 9.6K
~~

24.2K 22.8K 25.2K
172K 167K 177K

36 . 492K 444K 540K
37 56K 53K 59K
38 ·0 0 0~6 44K 41.8K 46 .2K

94K 89.3K 98.7K
41 Infinite --- ---42 Infinite --- ---
~~

.74M .67M .81M
2lK 20K 22K

45 0 0 0
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Table 58 (Cont'd)
UNIT 3305 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 980422
Resistance Tests

Terininals [ Normal Minimum =:J Maximum

4-6 4-7K LI-4-.6K 49.4K
47 172K 167K 177K48 Infinite Infil1;ite Infinite
49 0 0 0
50 2.5M 2.2M 208M
51 li1 0.8M 102M
52 242K 230K 254-K
53 lOOK 90K 1l0K
55 2.66M 2.62M 2.70M
56 0.74H 0.67M 0.81M
57 lK 0.95K 1.05K
58 0 0 0
59 0 0 0
60 0 0 062 0.47M 0.45M 0.4-9M~2 0 0 0

0.47M 0.4-5M Oo49M
66 Infini te --- ---67 lK 0.95K 1.05K
68 Infinite --- ---
69 Infini te --- ---70 22K 21K 23K
71 52K 49K 5%72 0 0 0~2 Infinite --- ---44K 4-1.8K 46.2K

Turn a 11 potentiometers fully counterclockwise.

--- ..-- ----------
Terminals Volts Terminals Volts

1 +18 22 +82
3 +50 ~2 +105
5 +74- +3.1
6 0 25 +74-
7 0 31 +235
9 +74 32 +2.6

10 +120 33 +82
11 0 36 +50
15 +180 43 0
16 +235 44- +50
17 0 51 +18
19 +74- 70 +74-

DC Voltage Tests

Turn all potentiometers fully counterclockwise. Readings
may vary ±10 per cent about values given.
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Table 59

CONFIDENTIAL

UNIT 3305 - PARTS LIST
SYwCl.~ciUiiIi4aNOJ1Ll HaiENCLATURE VALUE RATING TCl. =~o-i33QII~~~¥J;r . I ("KAN':5r-UKMEK I
P!ilG 2~-7 13 6340 COIIIIECTOII PLUG I
J3304 2-Z-7 13 300 ICOIIINECTOR RECEPTACL E
J:I3()l 2-I-7 3 3003 C _<r<onr, <
.;3302 12-Z-7113 3000 COIIIIIECTOII RECEPTACl E I
J30~ 'l_t_7"3 3002 j;IlIINFr.rM o<r.<p·,,,,

11307 16~T-'56"-O" 50 ~ECT U1!E 6AU6
,330i 16-T- 7572<0 ElECT TUBE 5726/6AL5tI I
'U05. 6-'T_7~814 ELECT TUBE 5el~
Y33()4~ 16-·T-75726 ECT TUSE 5726 6AL 5.
.Hel 2- _ 3005 574 ECT TU8E 5751 D8L TR
vHO' 6..T_~6?03 60 EC' TUllE, 6AV6
.3MI \6-T-S2..0o\ 5 cr., TIIA. 002
X33C 2__ ,1 0 3 or.H~ " .0. T''''' .7 PIN
x 'J06 12-Z-751 113 SOCKET ELECT.TUBE 7 PIN I
X3305 2-Z-7510 4 SOCKET E ECT. TUBE 9 PIN
1Q304 2 __ 75 0 3 SOCKET n. T TUBE 7 PIN
X3303 12-Z-7SI0 114 SOCKET ElECT. TUBE 9, PI" I
X330t' 12_1_7510 " co.' II.r.7 PIN
j( 130J 12-Z-751 13 SOCKET ELECT.TU8E 7 PI" I
IIn.-r
113346
1\3345

);2 iliATT !10%R3140ll 625225 3 RESISTOO 2.2 101 6
11.)943
A3342
113341 l2-l-lllll 260 RES I STOll rrx. CCW. 47 K Yz."AH _ I
113 40 12-Z-13111 362 ~g:~i~:~:~:~~~ 1101 ~~rr I I
113339 12-Z-13111 235 ~ \ 'z. "ATT

_ 5
I

R3338 12_Z_1311 I 357 RES I STOR FIX. CCW. 390 K '/:LWATT 11 I
113337 12-Z-lllll 529 IIESISTOII, FIX. CCWo 100 K I WATT _ I
113336 12.-z..-\ ~l \ 0 ~2. 74 RESISTOII, ADJo •• 11. I III 2 linT 20 I
~333' 625~63 .. RES STOll r x, CCW. O.••.500fl... 112 WATT ! 5 I
~3 3~ 6252.2..5 10 liES $TOR 22 K VZ WATT I I
R3333 2- - 3 ~ IRn S'''''. F X CrMP 24 K IIHT I
113332 1.2-1-13111 315 RES I STOll FIXo CCW. G60 K '/2 WATT _ I

A333 12-Z- 31' I 302 IRESISTOR ,X. Call'o 150 K WAT I
~lC 625463 .. RES STOll FIX. COil' • 0-500~ WATT I
R33:?'i """6ill2. 5 10 RESI STOll 22 K WATT II I
R3328 2-Z- 3 I 252 RES I STOR F x, Call'. 22 K WATT :I I
113327 12-Z-lllll 228 ;R&S STOR r ix, CaIP. 202 K ' IIAn _ 5
113326 2-Z- 3 II 3~8 RES I STOR FIX. COMP 470 K WATT il I
R3325 6252:2. 5 101l(SISTOR. 22 K

,
WATT i, " 2113324

" 32 12-Z-1 III 322 RESI STOR FIX. CCW. I ill III,TT _ I
JU32: 2- - 3 2~2 R~" 'InR, 'x C'"'" • " TT ±
R332 2- - 3 228 "r~ I STOR r X CfMP 2 2 K IITT It 5
Rl320 12_Z~13111 358 Rrs STOR FIX. COMP. 470 K' -rl-m I
Rll 9 \2.-z.'- \2>\ 10 92. 7 4 RES I STOR, ADJo W.W. -----,-U _2.0 -!--
1\3318 12-Z-13111 326 RES I STOR FIX. CCW. 1.5 II Vz. WATT _ 5 ri-
R3ll? 12-Z-13 I 292 R SISTOR FIX. CCIIP • 56 K WATT _ I
R3316 12-Z-13' II 260 RES I STOR FIX. CCUI'. H K WATT + I
1\3315 12-Zo! 13111 306 RES I STOR FIX. CCUI'. 220 K WATT _ I

Al3 4 2-Z~ 3111 217 RESISTOR FIX. CCW 750~ WATT _
R331 J 12-Z_lll" 35.! RES I STORL FIX. CCWo 120 K WATT _I I
113312 12-Z-1311.! 243 RES I STOll r ix, CeMf' • 9.1 K WATT _ I.
R3311 I 2,.-Z.-1 ~-IIO 92.73 R S STOll ADJ II II 00 K

2 "
+:0

R33~ 2-Z- rrLL 220 RES I STOR.L.L.L~ CCUP_.____ _._- K '/2 WATT
R3309 12-Z~13 1'-- 26 RESIS~flX C<J.IP, 2U WATT
lQ308 2-Z~ 1 I l58 RES I STOR F X CCW 470 K " TT + I
113107 12-Z~ IJIII _~?2 RESISTOR FIX. CaIP. 22 K WATT I
lli~_ i--ll~11 306 RESISTOR FIX. C(),w • 220 K WATT I
RD05

12-Z~ Ilill 260 RES I STOR. FIX. CCW. 47 K .,\np :! 5% 2Rl304
R3l0l

12-l-13111 1.5 K 2 WAn, :,0% 2R3302 741 liES I HOII. FIX. C<J,IP.

~I 12-Z-13111
~-

RES I STOR F loX. C<J,IP. 12 K 2 WATT _10%752 I

C3313 1~-C-31903 ~B~_ C~PAC TOR FIXED MICA 'l200MMfD 500l'lVDC _ 5:' I
C3312 w-z:!'lIOO 9551 CAPAC !TOIl, F I XED PApfR-~~ • 622rirn lOOWVDC 10% I
C331i I 2-Z_131 00 ~~9267 CAPAC I TOR FIXED PAPER .047MfD 100WVDC IQ!I; I
C3310 12-Z-llI00 9449 CAPAC I TOR, FIXED PAPER .051MFD 200WVDC +~ ;(+m~~:ctl~'~~932 C'PAC TM • X pjP~R ,3 UFD OOWVIlC +,

9194 CAPAC I TOIl FIXED PAPER f---c-,-UA~fJL~"-DC _2 I
C3307 12-Z_ll'100 9329 CAPAC I TOR, F I XED PAPER ,33 UFO 100WVDC - ,~±C330' I6-C-ln20 ~753l ~LTOR. FIXED III~~ SlOOMKFD 500WVIlC +
caaos 12-Z-llIOO

-~ 9539 IcAPACITOO FIXED PAPER :0 47101FD lOOWVDC +2 I
C3J04 12-Z-llIOO 9559 CAPACI TOR F I XED PAPER .IUFD lOOWVIlC ~ I I
01' 11 ,- _1_ l1,nn 04 "rn P., .R ,urn 200WVIlC L
CJJOZ 12-Z-1 j I uu 9259 CAPAC I TOR FIXED PAPER OIIlFD OOliVIlC :t
~2?-Z-13101 307 CAP~B~IQ!\~-,-ill!':!L!,APER ___ -.!MfJL 4(tOWvOC;!lL~_..L
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NOTE'S I

I. 0 . TERMINAL POINT! ON TEAIIINAL BOARD.

Z. 'V' • CHASS I S CONNECT! ON.

3. TEST IN ACCORDANCE WITH BVORDSr 273343

'. a:: = • SHIELDED WIRE

figure 82. +250-v DC Power Supply, Schematic Diagram (Unit 3803)
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Table 60

UNIT 3803 - RESlSTANCE VOLTAGE TESTS

BuOrd Dwg 951989
Resistance Tests

Terminals Normal Minimum Maximum

1 9.4K S.S9K 9.S3K2 51K 4S.45K 53.55K
~

0 0 0
34.SK 32.37K 36.95K5 34.SK 32.37K 36.9S:K

§ 0 0 07.l4K 6.7SK 7.5K9 32.89K 31.1~K 34.65K12 132.07K 119. 2K 144.30K15 17.45K 16.55K lS.34K16 0 0 017 36.67K 34.~4K 38.99K20 32.07K 29. 2K 34.30K22 0 0 02- 0 0 02~ 36.67K 34.~4K 3S.99K25 32.07K 29. 2K 34.JOK26 32.07K 29.82K 34.30K

DC Voltage Tests

Terminals Volts Terminals Volts

1 +57 9 +522 +5~ 12 +2324- +1 3 15 +113
/

0 .t~2 17 +110
8 + 0

Voltage tolerance 5 per cent.
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Table 61

UNIT 3803 - PARTS LIST

:J ___O~WINCNO
t>C

--' _. --- -- - "u
••0 ~~~CUTU~f VALU£ RAT INC TOL IIEQ

><3804 - - i.~~K I ) ~LECTIlONlUB-£, B PIN, I
x380312-Z-7510 117 10 P02 2

X3802 12-Z-7510 113 I~~K r~/~~7~~~~,TUBE, 7 PIN, I

X3801 12-Z-7510 114
i SI)cK ,ELECTIION TUBE, 9 PIN,
JAM TYPE TSI03POI I

~m~1"-1-7"0BO e,S ~n'J~6g~~N ~ I"
60BOWA

?

V3802 1••-1- 52001 8 ~Y~hrt~~C~O~ 1Ii
082WA

I

V3801 12-Z-13005 574
TUllE, ELECTRON, 5751
III N I ATURE TIlIODE. 9 PI •• I

I

-

P380 I 12-Z-7113 6301 I~O""(CT()R~ s~LA:;' II LU~icP NL
ITYPE IITG. I 562 C

~~~l~ 702 RESISTOfl, ~IX~ COVPOSIT10N +
R3B09 12-Z-13111 .405 DIA. X 1.41 LII. 6.tl K 2 "ATT -5%

R3S07 12-Z-12111 260 75 DIA~ ~1~~g6C~~OSITlOIi 4'1 K 1/2 "ATT !5%

R3B04 12-Z-13111 244 1I~1~lf' ~IX~6C~OSITIOM 10 K 1/2 WAIT ~5';

CHefl I&-e-32720 I

FRAIroIE RECEPTACl E WI R I KG CONNECTI ONS

A. NO CONNECTI ON

8. NO CONNECTION

Cl tAT 2.5 AIIPS INPUT FOR ow". 951989_1
6.3-VO!.T FILAMENT, 60'CYCLE AC (OC POTENTIAL + 250V.)

o AT 5.0 AIIPS INPUT FOR 01'/0. 951989 •.2

E. QRID CONTROL (FOR uS( .,TH EXTERNAL CURRENT 800STER,IS 6AS7G TU8ES UA·X.)

F. CCIM)N RETURN

~l6')'YOLT FILAUENT, 60-CYCLE AC , AT 0.35 AIIPS IIIPUT (OC POTE"TIAL - GND)

~

• 2!1 AIIPS IIX. FOI\ PIIg. 95/ 98'_ I
K. i'350-VOl T REGULATED DC INPUT,

.50 AIIPS !lAX. FOR PWO. ""8'_2

lAT 0.225 AIIPS !lAX. FOA IJIIG. '5198'-1
• L •• 2'0-VOLT PC OUTPUT

AT 0.~75 AIIPS l<AX. Foo owo. "1~8'-2

• W. +250-VOL T REOUlHOO • L AND Pol TIED TOGETIlEIl. AT Dr.;YRI8UnOtl BUSS
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T.P.OUT

:} ~i-lc~~ Y~TtoW"U ~;~$ 5(ub'2~ ~~T~tl~~~7.7~,c'~D)

c- OUTPUT, .105 VOLTS; .075 AI.lPS USEfUl. •.. 006 AMPS FOP. INPuT 0

0- INPUT, -t05 VOLTS (FllS(O)

E- ,,,,,PUT, COMt-10p,( I'U•.TVR.,;

f coerec.. TO COH Cf 1" 350 ~OLT PL"T( SUPPLY R(l"V((OIHAC.TS II.••..T(D .••.r I AMP us v A.C)
Vi"I' "'- 1<01( , •• evcrwr.

Figure 83.

o - TEST '[RHIHAl POINT! OH TEfWlHAL eoUlo.

"¢" • OiASSI:S COIoINECTION.

-105-v DC Power Supply, Schematic Diagram (Unit 3804)
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Table 62
UNIT 3804 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 979772
Resistance Tests

Turn voltage potentiometer fully cowlterclockwise.

Terminals Normal Minimum Maximum

2 lOOK 95K 105K
3 4.12K 3.92K 4.32K
4,6 25.6K 23.3K 27.5K
8 lOOK 95K 105K
9 4.12K 3.92K 4.32K

10 25.6K 23.3K 27.5K
16 0
17 23.7K 21.5K 25.9K
18 76.6K 71.7K 81.1K
22 151K 143K 159K
23 0
24 23.7K 2l.5K 25.9K
27 0
A,B,M,N Infinite --- ---
P 25.6K 23.3K 27.5K
1 to 2 on 3600 3500 3700Relay

K3801
H to F on Infinite --- ---

P3801

DC Voltage Tests
Measure voltages with VTVM

Terminals Voltage ±20% Terminals Voltage ±20%

2 -16 16 0
3 -18.5 17,18 -75
J+ -105 (± 1 volt) 22 -16
6 -75 23 0
8 -16 24 -75
9 -18.5 27 0

10 -105 L 67
(± 1 volt) R 55

With the supply operating under normal conditions,
a resistance check between pins Hand F must read zero,
indicating that the relay contacts are closed.

If the line vol tage is decreased until the supply
output falls to -90 vblts, a resistance check between
pins Hand F will show infinite resistance, indicating
that the relay contacts are open.
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Table 63

UNIT 3804 - PARTS LlST

SYUBOl ORA*ING NO
PC

NOIIENCLATURE VALUE RHINB' TOl
.0

NO U.
X3806 12-Z-7510 117 5~~·~~~[E~~107~~2TU.~. 8 P."

I

X3805 12-Z-7510 117
I~OC.£T, ELECTRON TU.E, 8 ".N IJAN TTP. T510lP02

X3804 12-Z-7SI0 114 SOCKET, ELECTRON r ee r , 9 ~IN I
JAN TTPE TSI03POI

X3803 12-Z-75 fO 113
SOCKET, ELECTRON TueE, 7 ~IN

IJAN TTP. TSI02POI

X3802 12-Z-7510 113 SOCKET, ELECTRON TU8£ • ., PiN
JAN TYPE T5102POI I

X3ROI 12-Z-7~ 10 113
SOCf([T, ELECTRON TUB£, 7 PIN
JAN TYPC TS102~01 I

V3B06 16-T-53030
ELECTRON Tu.£, 0A3 DIODE
VOLTAgE REGULATOR •• PIN I

V3805 16-T-56202
ELECTRON TU8£,0080WA REetlv..,..IN TRIODE VOLTAIC ,,£,.,~ P'N I

V3R04 12-Z-13005 574
ELECTRON TUBE, ~7~'1 OBL-hl IVOLTAGE "'''PL I" EA, 9 PIN

V3R03 16-T-7~(,51 ELECTRON TUBE,5o'5IWAVOLTAQ[
I~[VULATOA (MINIA.VR-75) 7 ""~

V3802 16-T-56840 50
ELECTRON TUBE, 6X~W UINIA.TYPE
Ouo 01 VAC. RECTIFIER 7 PIN I

V3801 16-T-56840 50
ELECTRON TUBE, bX4W UINtA.TYPE
Duo 01 VAC. ,.£CTI, 1[1:1 7 PI ••• I

P3801 12-Z-7113 6307 Sg~:~i~~RIT~~~·'.~~a~u~/goNTAcT I

K3801 114n74
REL"'1."I<"'''TUP~; SP5T. NO; , 9 UA 30 R.C.V. + 100( I:!.600 OHM C.OIL '1\5. STEel.. CASE

R3R09 I"-R' 8774-9 45~O ~~~~T~~ f~~'~;~(li~~~t.~~~?O 25 K !. IO'! 2R3808 '2 WATT

R3R06 12-Z-13111 261 ~~~~s ~~R * rtx[o COMPOS IT-' 3"
51 K t W'TT !. 50( I,175 01 ••

,R3805 12-Z-13111 24R RES IS TOft J rilCED COMPOSITION t WATT + so( I.406 LG • • 175 OIA. 15 K

R3B04 12-Z-13111 2R9
Res I!TOft, r,x[o COMPosiTION !.100( I.406 co x • 1750". 33 K J WATT

R3803 12-Z-13111 235 REI ISTO", r'x[o COM~O.'T'ON t !. 5< I.406 La x • 175 01 •• 4.3 K IATT

R3802 12-Z-13111 298
RES IS TOR, FIXED COM~OS'TION !. 50( I.406 LG • • 175 DIA. 100 K t ••TT

R3801 12-Z-13111 261 ~~t~S~~"x FIXED COW_05ITtON t *.TT + 51:' I.175 OIA, 51 K

C3802 16-C-"998I 9967 5~~·~!~~~~~~~~'~FP~O~·~01'LEC. 4 IIFO. 600 WVOC r+~ I- I
C3801 16-C-31085 '3t>89 1~;i~,:o;3/6~'~;/;2 DI~L~CT. .001 11I'0 500WVDC ~ 5~ I
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Of>A'INQ Nl.OIllERS IN TABLE ARE FOR .EFE.EWeE ONLY

5'1N60L DRAWIN~ "JO ~~ N.Ot.U,t..I(.LATUQ£ vALiJE" RATING Tnl
NO~."

= ::~: 12-Z-7~IO 117 ~~K~p, E~~7r~~. TUBE. 2

I
PI9()1 12-1-7113 630:?> J«)COAX I ~j~~~'';;'-'i'~~~!~UQ I

I

KI902 12-Z-130ol 9117 "ElAY I~ AIIP II~VOlT I

ll901 12-Z-13001 "09 ~~~~~;.:!~.~~~!H1.n' AIIP 2~0 VOLT I

A1. INPUT
B! IIS-VOLT-60 CYCLE SUPPLy.

ClINTERLO~ *
o -105 VOLT POWER SUPPLY RELA,.

E ~:n~U~EJ~ OF PLATE TRANSFORIoIERFOR +350 VOLT POIER SUPPLY (S[[ Non.J

~lSTANO BY SWITCH.1t

oJ !AFETY INTERLOCK (FROW .~~O-VOLT POt'Eft IUP'PLT.)n NO CONNECTION.

:1 SINGLE PHAS ING RELAY \ COIL CONNECTION.J

_N NOT USED. CONNECT JUIIPER ACROSS TERWIHA,-$,

NOTE: RELAY coerecr RATI1'JG !~ IS-AMP. M.X,., NON-t~DlJCTIVE'

273365

Figure 84. Time Delay Control, Schematic Diagram (Unit 1903)
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Table 64

CONFIDENTIAL

UNIT 1903 (rIME DELAY CONTROL)

BuOrd Dwg 979577

Resistance Tests

Remove the two relays from their sockets.

Between Terminals Resistance

A and B

A and E INF

Band E

INF

1 and 8

Replace relay K1902 only, and continue tests On socket X1901.

INF

3 and 4

5 and 6

400 ±1(1J,b

INF

INF

Observe the physical condition of the relay mechanism housed in K1901. The contacts
of the relay should be separated and its finished surfaces clean.

TIME DELAY TEST

Reinsert the two relays. With a test jumper, short together terminals C and D, and
with another jumper, terminals Hand F. Obtain a 115-volt 60-cycle power source,
and connect it across terminals A and B. Connect the clip leadls of an analyzer across
terminals C and N on the plug connector. Energize the unit, Simultaneously noting the
exact time the power is applied. After 30 seconds, the measured voltage on the analyzer
should read 115 volts.

De-energize the unit. Remove the clip leads from A and E, and connect them across
terminals C and N. Energize the unit again, and complete the test as directed for
terminals A and E above.
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Table 65

UNIT 3401 (400-CYCLE TUNlNG FORK OSCILI.ATOR)

BuOrd Dwg 1372162

Resistance Tests

Terminal Normal Minimum Maximum

5 to VlOl-5 470K 423K 5l7K

5 to VlOl-6 2. 2M 2. OM . 2.4M

Vl02-1 1M 0.9M 1. 1M

5 to Vl02-6 15K l3.5K 16.5K

Vl02-7 470 423 517

Across RlOl lOOK 90K 11OK

. DC Voltage Tests

Terminal Volts ±1O% Terminal Volts ±10%

VI02-2 250 VlOl-5 225

VI02-5 250 V101-6 175

VI02-6 250
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Unit 3804-Relay Operation Checkdetent position. A positive detent action
at the correct position automatically will
align the potentiometer shaft to its original
setting. Then, retighten the locking screw
On the control shaft.

Test Equipment

Accurate test equipment and technical
ability are equally important in trouble
shooting electronic equipment. In the
trouble-shooting tests that follow, two
basic test instruments are used: the
analyzer volt-ohm meter and the AC VTVM
(vacuum-tube voltmeter). Refer to the
operation manual for each instrument to
be certain that its operation is understood
thoroughly.

Analyzer. The Weston Analyzer,
Model #779, was used for establishing all
volt-ohm meter data given in the tables
of point-to-point voltages and resistances.
However, any reliable volt-ohm meter of
20, 000 ohms per volt sensitivity, capable
of measuring AC and DC to 1000 volts,
will be satisfactory.

AC VTVM. The Hewlett Packard
VTVM, Model #400-C, was used for es-
tablishing all tabulated test data requiring
the use of an AC vacuum-tube voltmeter.
Any reliable VTVM capable of measuring
AC voltages from 0.001 to 300 volts rms
will be acceptable.

WARNING: The maximum volt-
age that exists in Computer Mk 48
Mod 1 is +455 volts DC. Contact
with voltages of such magnitude
can be fatal. Maintenance person-
nel, therefore, are urged to be
always alert when checking ener-
gized equipment and to adhere
strictly to the rules and regula-
tions pertinent to work on high
voltage electrical equipment.

This power supply contains a single-
pole single-t.hrow relay housed in a steel
case. With an analyzer connected between
terminals 1 and 2, measure the DC resist-
ance of the armature coil. Its resistance
should be about 3600 ohms.

With power off, a resistance check
between pins II and F must show infinite
resistance, indicating that the relay COn-
tacts are open.

With the supply operating under normal
conditions, a. similar resistance check be-
tween pins H and F must read zero, indi-
cating that the relay contacts are closed.

If the line voltage is decreased until
the supply output falls to -90 volts, a
resistance check between pins Hand F will
show infinite resistance, indicating that
the relay contacts are open.

TRANSFORMERS AND CHOKES

A list of the transformers and chokes
used in this computer are arranged in
table 66 according to their BuOrd drawing
numbers. Positive identification of a .
transformer or choke can be made only by
referring to its BuOrd number. Units
that may be readily interchanged will have
identical BuOrd. numbers.

The resistance tests of table 67 and the
voltage tests of table 68 are used in testing
the transformers and chokes. When COn-
ducting these tests, use a 20,000 ohms
per volt analyzer for both resistance and
voltage measurements. For critical mea-
surements, however, use an AC VTVM.

When testing a transformer, conduct the
voltage tests while the transformer is
working under typical load conditions.
Take each measurement in the step-by-step
manner shown in the tests. If the trans-
former is defective, the resistance tests

CONFIDENTIAL 239

www.tinyurl.com/slover


OP 2074 CONFIDENTIAL

Table 66

TRANSFORMERS AND CHOKES REFERENCE lNDEX

BuOrd Transformer Transformer Located BuOrd Function
Dwg Unit No Designation in Test

Element Sketch

595596 1001 T3301 3001, 137433 8tep-down
3011

595669 1009 T3305 3301, 137441 Filter
3302

595671 1006 T3303 3301, 137438 400-c control
3302

595753 1008 T.3304 3301, 137440 60-c sensing
3302,
3304,
3305

595982 1007 '0301 3301, 137486 400-c sensing
3302

596426 1056 T3401 3401 276623 Filter
596439 1019 T3001 3402 276601 400-c output

979774 1002 T4103 3804 and 276951 Plate, fil
section
4100

979835 1003 3804 276952 Filter
980516 1017 T4304 Section 276983 60-c ref

4300
997471 1018 T4303 Section 276985 400-c ref

4300
1225461 1004 T4104 Section 2856009 400-c ref

4100
1225521 1057 T4001 Section 285620 Step-down

4000
1371778 1051 T4101,4102 Sections 285605 Fil

4301,4302 4100,4300
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Table 67

TRANSFORMERS AND CHOKES RESlSTANCE MF;ASUREMENTS

Resistan"ce
Unit Winding Terminals t.1O%

"." . --- .~

1001 Pri o and RED 273
Sec BRN and YEL " 17.5
Tertiary GRN and VIOLEI' 20.2

1002 Pri 1 and 2 10
Sec (1) 3 and 5 0.03
See (2) 6 and 8 200

1003 - 1 and 2 140

1004 Pri land 2 0.04

Sec 3 and 4 0.04

1006 Pri o and RED 625
Sec ERN and YET 176

1007 Pri o and RED 11
See (1) WH and VIOLET 270
Sec (2) YEL and BRN 270

1008 Pri o and RED 190

See (1) RED, ELK dot and 60
BRlJ, ELK dot

See (2) BRN and YEL 810
See (3) VIOLEI' and 1.11 155

1009 - RED and YEL 800

- ERN and GRN noo
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Table 67 (CQnt'd)

TRANSFORMERS AND CHOKES RESISTANCE MEASUREMENTS

Resistance
Unit Winding Terminals 110%

- . --

1017 Pri 1 and ? 35
Sec (1) 3 and 4 22
Sec (2) 4 and 5 210
Sec 0) 5 and 6 0.55
Sec .3 and 6 2.32

1018 Pri 1 and 2 0.215
Sec (1) .3 and 4 10.5
See (2) 4 and 5 0.5
Sec .3 and 5 11

1019 Pri 1 and .3 152
See 4 and 5 0.15
Sec 1 and 2 76

c-tap

1051 Pri 1 and 2 0.8
See (1) .3 and 5 0.005
See (2) 6 and 8 0.005

1056 - RED and a 1100
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Table 68

TRANSFORMERS AND CHOKES VOLTAGE MEASUREMENTS

Unit Winding Terminals Voltage Tolerance

1001 Pri o and RED 60 ±l0%
See BRN and YEL 12 :tl0%
Tertiary GRN and VIOLET 5 ±10%

"_H~.

100? Pri 1 and 2 115
See (1) 3 and 5 6.5 :1: 0.2 v
See (2) 6 and 8 460 i 10 v

1004 Pri 1 and 2 12
See 3 and 4 12 i 0.1 v

1006 Pri o and RED 120
See RRN and YEI, 60 ± 10%

1007 Pri o and RED 12
See (1) WH and VIOLET 60 t 10%
See (2) YEL and ERN 60 :t 10%

1008 Pri o and RED 30
See (1) RED, BLK dot and 5 t 10%

BRN, BLK dot
See (2) ERN and YEL 60 i 10%
See (3) WH and VIOLET 10 t 10%

1017 Pri 1 and 2 115
See (1) 3 and 4 25 ± 2 v
See (2) 4 and 5 224.5 t 5 v
See (3) 5 and 6 5 ± 0.05 v
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Table 68 (Cont'd)

TRANSFORMERS AND CHOKES VOLTAGE; MEASUREMENTS

Unit Winding Terminals Voltar:e Tolerance
......

1018 Pri 1 and 2 12
Sec (1) 3 and 4 92.5 t 1 v

See (2) 4 and 5 2.5 f .05 v

1019 Pri 1 and 3 380 t 10%
Sec 4 and 5 12 ± 10%

1051 Pri 1 and 2 115 ±10%
See (1) 3 and 5 6.65 ± 10%
See (2) 6 and 8 6.65 oj: 10%

1057 Pri 1 and 2 12 - --
Sec 3 and 4 0.12 - --
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can be used to locate the faulty winding.
Replace a defective transformer with a
good one of identical drawing number.
After the new transformer has been in-
stalled, test it for satisfactory operation.

WARNING: High voltages are
used in these transformers.
Death or injury can result if per-
sonnel fail to observe the safety
precautions pertinent to work on
high voltage equipment.

SERVO CONTROL POTENTIOMETER
SETTINGS

Table 69 lists the optimum potentiometer
settings for the various servo controls.
The settings are made with the servo con-
trol removed from the computer. Some
settings are made by turning the potenti-
meter shaft to the end of its clockwise or
counterclockwise travel. Other settings
are made by turning the potentiometer
shaft to an intermediate resistance point,
the value of which is expressed as a per-
centage of.the total potentiometer-
resistance available. With percentage
settings, an ohmmeter is used to measure
the total resistance of the potentiometer.
Then, by calculation, the specified per-
centage value is converted into an equiva-
lent r eststance value, and the potentiometer
shaft locked in at that setting. The poten-
tiometer setting procedure can be summa-
rized as follows:

1. Remove the servo control from
the computer.

2. Turn each servo control potenti-
ometer in the direction specified in the
table.

3. For percentage setting, measure
the resistance between the pertinent test
jack and the common-return jack.

4. Set the potentiometer according
to the percentage values shown in the

columns. For some potentiometers, rota-
tion of their shafts from maximum
counterclockwise to maximum clockwise
causes the resistance reading to rise from
zero to a maximum reading. Therefore,
the correct setting is simply the specified
percentage of this maximum value. For
other potentiometers, however, rotation
of their shafts from minimum to maximum
travel will cause the readings to rise from
zero to a maximum value (near the mid- .
point of travel) and then back to a zero
reading. With these potentiometers, the
correct percentage setting is indicated by
a percentage of the maximum reading from
the low end of the potentiometer.

For a setting that requires a potenti-
ometer to be set at a maximum reading,
the setting is listed as "MAX RES. It

For a servo control designated "K
COMP, It no potentiometer setting is re-
quired. This is because the feedback is
controlled automatically by an external
potentiometer, the internal potentiometer
not being used. All other feedback poten-
tiometer settings are at maximum clock-
wise. All compensation potentiometer
settings are at maximum counterclockwise.

RESOLVER TRIMMING PROCEDURE

When a resolver is being installed as a
replacement, the trim components used
for the old resolver usually will not be
correct for the new one, and must there-
fore be checked and replaced as necessary.
The purpose of the trimming procedures
that follow is to duplicate the trim-circuitry
requirements needed for optimum accuracy
of the computer. Six different procedures
are required to cover all of the resolvers
in the instrum.ent. The trimming proce-
dures fall into two main sections: four
procedures for trimming resolvers paral-
leled in groups of two, and two procedures
for those paralleled in groups of four. The
resolvers treated in each procedure are
listed in the main title for the procedure.
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Table 69
SERVO CONTROL POTENTIOMETER SETTJNGS

Servo Control Potentiometer Test Jack Settings (Percent)
i

Type Function Element No Feedback Gain Stab Err Hed Comp
ZB (Orange) (Red) (Brown) (Green) (White)

Ph 4103 MAXCW MAX RES 6cP!c -- --
Computing

Es 4107 KCOMP MAX RES 15% -- --
Velocity-

OR 4108 KCOMP MAX RES 3cP!c -- --
. Lag

Et 4109 KCOMP MAX RES 2cP!c -- --
Unit

Xp 4300 KCOMP MAX RES 32} -- --3301
Yp 4301 KCOMP MAX RES 3~ -- --
OB 4316 KCOMP 35% LOW 68% -- --
I.iB 4104 MAXCW 77% LOW 6.~ -- --

Computing
High- L' 4110 MAXCW 46% LOW 17% -- --
Fidelity

Zh 4311 MAX CW 65% LOW 33% -- --
Unit
3302 (jOB'r' 4314 MA.X CW 66% LOW 57% -- --

-jB'r')

jOB'r' 4315 MAX·CW 65% LOW 54% -- --
Double- R 4102 -- 17% 55% Not Used --

Speed
21%Velo- Co 4105 -- 5cP!c Not Used --

city
Lag

Unit
3304

Double- B'r' 4106 -- 35% 48% -- MAX CC
Speed

OL' 4112 5.6% 2cP!c MAXCCHigh- -- --
Fidelity

OZh 4313 6.5% 23% ~AXCCUnit - - --
3305

W

W

W

246 CONFIDENTIAL

www.tinyurl.com/slover


CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS

Determine first which resolver numbers
are concerned and then select the correct
trim procedure.

Trimming Procedures for Resolvers
Paralleled in Groups of Two

The diagram of figure 86 shows the
method of paralleling two resolvers on the
output of one amplifier (BuOrd Dwg
1371930, Unit 3012). Notice that one re-
solver provides the feedback to the summing
network. This resolver is called the feed-
back resolver. The second resolver,
which is connected in parallel with the
feedback resolver, is called the shunt
resolver.

The general procedure for trimming
resolvers paralleled in groups of two is
the same for an loops, and may be summa-
rized as follows: Remove the network
boxes loading down the resolver outputs
(except for ZN4304). Connect a 1:1 net-
work box (BuOrd Dwg 952085-1) between
the feedback reso.lver output and the signal
source, as shown in figure 86. Disconnect
the original trim and connect the two decade
boxes to the terminal block as shown in
figures 87 and 88. The resolver being
trimmed is made to put out a -l-volt signal
by placing the special test probe of the
test unit on the remaining resolver wind-
ing and then by turning the resolver rotor
until the test unit reads exactly zero. As
the resolver is being turned, the null
from the 1:1 network box as read on the
VTVM should decrease .. If the reading
increases, the resolver is being turned in
the wrong direction, that is, toward plus
90 degrees. Follow the procedure just
given with the shunt resolver. If the angle
of rotation of the resolver is limited, open
the gear mesh.

As shown in figure 86, several differ-
ent sets of trims are used with each pair of
resolvers. Capacitors that are marked
"C" in figure 86 are placed on the outputs
of both resolvers and On the feedback wind-
ings. These capacitors are for trimming

the lead capacitance only and should not
be disturbed. The other trim components
are marked Cs, Rs, Cf, and Rt. These
last four components always must be re-
checked or reset whenever a resolver of
a pair is changed.

The decade boxes needed for trimming
these resolvers, as well as their electri- .
cal connections, are shown in figures 87
and 88. Notice that the 100-ohm resistor
shown in figure 87 is a special temperature
compensated resistor. If decade resist-
ance boxes of the required ranges are not
available, use potentiometers connected
between the same terminals instead. If
no decade capacitance box is available,
use fixed capacitors one by one until the
correct trim is obtained.

Use the following initial settings for
trimming:

Rf equals 2000 ohms Rs equals 40 ohms

Cf equals 0.002 mfd Cs equals 0.4 mfd

Trim Rf and Cf first by observing the
null from the network box connected to the
output of the feedback resolver. Vary the
decades Rf and Cf until a minimum value
is read on the VTVM. Now connect the
1:1 box between the output of the shunt
resolver and the signal source. Without
changing Rf or Cf, vary Rs and Cs until
the best null is obtained. Connect the 1:1
box to the output of the feedback resolver
again. If the null has changed, readjust
Rf and Cf until the best null is obtained
again. Proceed back and forth between the
resolvers until it is found that a null has
not changed. Usually two or three cycles
will be sufficient to obtain optimum nulls.

Finally, substitute fixed components
for the decades, and recheck the nulls. If :
the null changes by more than 300 micro-
volts, select other components that will
bring the reading in closer. There is suf-
ficient space on each terminal board for
two series resistors and two parallel
capacitors.
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iFigure 86. Schematic of Null Measuring System for Resolver Trimming
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TERMINAL I TERMINAL 2

loon
DWG NO.I028406

Figure 87. Method of Connecting Rs and Cs

DECADE RESISTANCE BOX
Rs

MINIMUM RANGE c-rooo n
IN I-OHM STEPS

DECADE CAPACITANCE BOX
Cs

MINIMUM RANGE 0-1 MFD
IN .Ol-M FD STEPS
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DECADE RESISTANCE BOX

RF
MINIMUM RANGE 0-10,000 OHMS

IN 10 -OHM STEPS

CONFIDENTIAL

TERMINAL 4•

DECADE CAPACIT ANCE BOX

CF
MINIMUM RANGE 0-.01 MFD

IN .001-MFD STEPS

Figure 88. Method of Connecting Hi and Cf
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A. Trim of Resolvers on Output of
Amplifier ZA4331 B (Resolvers
B4096 and B4099)

1. Feedback resolver is B4096.
Shunt resolver is B4099.

2. Remove network box ZN4141.
Do not remove network box ZN4304.

3. Connect Rf and Cf to terminal
block E4336. Connect Rs and Cs
to terminal block E4065.

4. Connect the 1:1 box between ter-
minals E4022-11 and B4096-R4.
Connect the special test probe on
R1 of resolver B4096. Set test
switch at 7E and turn the resolver
to +90 degrees.

5. Vary Rf and Cf until a best null is
obtained on the VTVM.

6. Disconnect the 1:1 box from B4096-
R4 and connect it to E4031-3.
Connect the special test probe to
R 1 on B4099. Turn the rotor of
B4099 to +90 degrees.

7. Vary Rs and Cs until the best null
is read.

8. Reconnect the 1:1 box to B4096-
R4. If necessary, readjust Rf
and Cf. Continue this way until
both nulls are optimum.

9. Connect a 1/2 watt, 5 per cent
carbon resistor, of the nearest
value below Rf between terminals
E4336-1 and E4336-3, and con-
nect the Rf decade between E4336-
3 and E4336-2. Connect a fixed
value mica capacitor of the nearest
value below Cf between E4336-2
and E4336-4. Leave the Cf decade
connected between these two ter-
minals. In One of the spaces avail-

able on E4065, place a 1 per cent
wirewound 100-ohm temperature
compensated resistor (Dwg
1028406) in series with a regular
1 per cent wirewound resistor.
The value of the latter resistor
will be the difference between the
Rs decade reading and 100 ohms.
Next, COnnect the Rs decade in
series with the two resistors first
mentioned. Place a tubular paper
capacitor, 100-watt VDC of the
nearest value below Cs (maximum
value O. 47 mfd), between termi-
nals E4065-1 and E4065-2. Reset
the decades so that the original
nulls are again obtained. The
decade settings show the amount
of additional resistance and ca-
pacitance required for each trim.
Insert the additional fixed trims,
and check the nulls. For these
resolvers, a change in null of
500 microvolts is acceptable.

B. Trim of Resolver on Output of
amplifier ZA4331 A (Resolvers
B4085 and B4092)

1. Feedback resolver is B4085.
Shunt resolver is B4092.

2. Remove network boxes ZN4327
and ZN4310.

3. Remove amplifier ZA 4333 and
jump the following terminals on
B4092 to ground: S1 and S3

4. Remove network box ZN4331, and
replace with network box ZN4333
(BuOrd dwg 952085-44).

5. Hand servo B4083 to the limit
stop.

6. Connect Rf and Cf to terminal
board E4335. Connect Rs and
Cs to terminal board E4064.

CONFIDENTIAL 251

www.tinyurl.com/slover


OP 2074 CONFIDENTIAL

7. Connect the 1:1 box between
B4083-R2 and E4051-6. Set the
special test probe on R 1 of B4085
and computer test selector switch
at 7E and proceed as in steps A4
and A5.

8. Disconnect the 1:1 box from ter-
minal board E4051-6 and connect
it to E4033-5. Set the computer
test selector switch on 7B and
proceed as in steps A6 and A7.

9. Complete trimmings as described
in steps A8 and A9.

C. Trim of Resolvers on Output of
Amplifier ZA4329A (Resolvers
B4093 and B4088).

1. Feedback resolver is B4093.
Shunt resolver is B4088.

2. Remove network boxes ZN4314
and ZN4315.

3. Put MODE SELECTOR switch in
MB position.

4. Disconnect terminal B4083-R 1 and
jump it to ground.

5. Set TEST SELECTOR switch on 5C.
Hand servo B4084 until the test
unit reads approximately +6 volts.

6. Connect Rf to Cf to terminal board
E4333 and Rs and Cs to E4062.

7. Connect the special test probe to
R 1 or B4093. Set the test selec-
tor switch at 7E. Connect the
1: 1 box between terminal boards
E4306-11 and E4033-12, and pro-
ceed as in steps A4 and A5.

8. Disconnect the 1:1 box from ter-
minal board E4033-12, and connect
to terminal E4034-2. Connect
special test probe to terminal R 1
or B4088. Proceed as in steps
A6 and A7.

9. Complete trimming as described
in steps A8 and A9.

D. Trim of Resolvers on Output of
Amplifier ZA4329-B (Resolvers
B4086 and B4090)

1. Feedback resolver is B4086.
Shunt resolver is B4090.

2. Remove network boxes ZN4314
and ZN4315.

3. Remove network box ZN4330 and
replace by network box ZN4329
(BuOrd dwg 951731-87).

4. Disconnect terminal B4083-R 1
and jump it to ground.

5. Set the TEST SELECTOR switch
on 5D. Hand servo B4084 until
the test unit reads -6 volts.

6. Connect Rf and Cf to E4334 and Rs
and Cs to E4063.

7. Connect 1:1 box between E4306-4
and E4034-3. Connect the special
test probe to R3 of B4086. Set
TEST SELECTOR switch to 7E
position. Proceed as in steps A4
and A5.

8. Disconnect the 1:1 box from termi-
nal E4034-3, and connect to termi-
nal E4033-8. Connect the special
test probe to R3 or B4090. Pro-
ceed as in steps A6 and A7.

9. Complete trimming as described
in steps A8 and A9. .

Trimming Procedures for Resolvers
Paralleled in Groups of Four

Resolvers paralleled in groups of four
must be trimmed to keep the capacitance-
to-ground effects for certain cables at a
specific value. The procedures that follow
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are used to duplicate the original specified
capacitance-to-ground values and differ
from those used in trimming resolvers
paralleled in groups of two in that most of
the steps consist of only resistance and
capacitance measurements. Take the
measurements in the step-by-step method
listed for the particular resolver and
select fixed components to duplicate the
required trim. The resolvers that are
covered in each of the two procedures are
given in the main title of the procedure.

Specific Trim Procedures:

E. Trim of Resolvers on Output of
Amplifier ZA4325 (Resolvers
B4098, B4097, B4083, and
B4084)..

1. Measure the capacitance to ground
of the following cables. In each
measurement, the cable must be
disconnected at both ends.

a. From terminal E of network
box ZN4325.

b. From terminal S2 of resolver
B4083.

c. From terminal S4 of resolver
B4098.

d. From terminal R4 of resolver
B4097.

e. From terminal R1 and from
terminal "R2" of resolver
B4083.

f. From terminal R1 and from
terminal ''R3n of resolver
B4084.

g. From terminal R2 of resolver
B4084.

2. For the cable measured in step
E. a., add capacitance such that
the sum of the measured and

added capacitance is 1000 mmf
±2.5 per cent.

3. For each cable measured in steps
E.b., E.c., E.d., E.e. andE.g.,
add capacitance so that the sum of
the measured and added capacitance
is 2000 mmf ±5 per cent.

4. For each cable measured in step
E. f., add capacitance such that
the sum of the measured and added
capacitance is 4000 mmf ±5 per
cent.

5. Insert 2000 mmf to ground at each
of the following points:

a. R1 of resolver B4098.

b. R1 of resolver B4097.

F. Trim of Resolvers on Output of
Amplifier ZA4327 (Resolver
B4087, B4091, B4089, and B4094).

1. Measure the capacitance to ground
of the following cables. In each
measurement, the cable must be
disconnected at both ends.

a. From terminal E of network
box ZN4327.

b. From terminal S2 of resolver
B4091.

c. From terminal R3 of resolver
B4087.

d. From terminal R1 and from
terminal R3 of resolver B4089.

e. From terminal R3 of resolver
B4094.

f. From terminal R1 of resolver
B4091.

2. For the cable measured in step
F. a., add capacitance such that the

CONFIDENTIAL 253

www.tinyurl.com/slover


OP 2074 CONFIDENTIAL

sum. of the measured and added capaci-
tance is 1000 mmf ±2. 5 per cent.

3. For each cable measured in steps
F. b., F. c., F. e. and F. f., .add
capacitance such that the sum of
the measured and added capaci-
tance is 2000 mmf ±5 per cent.

4. For each cable measured in step
E. d., add capacitance such that
the sum of the measured and added

capacitance is 4000 mmf ±5 per
cent

5. Insert 2000 mmf to ground at
each of the following points:

a. R4 of resolver B4087.

b. R2 of resolver B4091.

c. R2 of resolver B4089.

d. R2 of resolver B4094.

Section 5. 5-Adjustment, Assembly, and Disassembly

This section consists of the complete
adjustment procedure with illustrations
that show the location of adjustment points,
and reference information On assembly and
disassembly. Diagrams showing the
mechanisms and adjustments schematically
(figure 47 through 59) are included in sec-
tion 5.3. For adjustment of servo COn-
trol potentiometers, refer to section 5.4.

ADJUSTMENT PROCEDURE

The complete adjustment procedure is
given in table 70. The adjustments are
tabulated in groups according to function
and in logical order. This order should
be followed whenever the entire instrument
or any portion of it is being adjusted. The
"A" numbers in the first column of the
table serve to identify the adjustment and
do not necessarily indicate its order in the
procedure. In cases where the adjustment
takes the form of a clamp securing a gear
or coupling to a shaft, the identifying "A"
number appears on the clamp. However,
ill the case ofcertain dials,. synchros, and
resolvers, the adjustments, which are
made by loosening the securing screws or
nuts, have no identification indicated in
the instrument. Adjustment points for

which the procedure consists of the word
"tighten" are included to facilitate assem-
bly of the instrument and thus are classi-
fied as assembly clamps.

Where the procedure is used for read-
justment of a single adjustment point or
a small number of points, study the perti-
nent functional schematic to determine all
other points that could be affected by the
readjustment. Then, check these points
in accordance with the corresponding
procedures in table 70.

Checking an Adjustment

The procedure given in the last column
of table 70 serves as an individual per-
formance test for any adjustment. If the
results of trouble analysis, as described
in section 5. 3, indicate that an adjustment
may be inaccurate, perform the procedure
for that adjustment before actually dts-
turbing it to prove whether readjustment
should be attempted. During any readjust-
ment procedure, inability to fulfill the
adjustment performance requirements
given in the table and any other abnormal
indications should be investigated. Refer
to Common Mechanical and Electrical

.Faults, section 5.3.
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Adjustment Practice

ADJUSTMENT, ASSEMBLY, AND DISASSEMBLY·

A critical adjustment of a clamp can
be accomplished more easily if the clamp
is slip-tightened or partially tightened so
that the adjustment can be slipped with
light pressure, yet will remain sufficiently
tight to prevent unwanted movement of the
part during a check. Then, after the
clamp adjustment is found to be correct,
a slight additional turn of the clamp screw
will lock the clamp without disturbing the
adjustment.

Frequently, gearing which is not
directly accessible to the hand must be re-
positioned to perform an adjustment. This
may be done by gently pushing the line
with a soft metal gear-pusher. Never use
a screwdriver. With certain adjustments
the gearing must be wedged tightly to com-
plete the adjustment. Wedges made from
linen bakeUte are recommended. Wooden
wedges are not recommended because

Table 70

fallen chips of wood could interfere with
the proper operation of a mechanism. All
wedges used in these adjustments should
be inserted by hand between a side of a
gear and a fixed hanger or plate. They
should never be hammered into place.
Never wedge counters or differentials be-
cause these two mechanisms are both
susceptible to damage from this type of
treatment.

ASSEMBLY AND DISASSEMBLY

The pictures used to illustrate compo-
nent and adjustment locations, figures
89 through 96, can be used as a general
guide in maintenance operations involving
assembly and disassembly of Computer
Mk 48 Mod 1. If the operation to be per-
formed requires more complete informa-
tion, than a complete set of assembly
drawings should be available before pro-
ceeding. Appendix A lists the BuOrd
numbers of these drawings.

ADJUSTMENT PROCEDURE

The test unit, unit 4400, BuOrd dwg 1371829, is used to check and adjust Computer
Mk 48 Mod 1, and must be adjusted prior to any adjusting of the computer proper. The
test unit is energized from the computer through power cable 888783.

With Computer Mk 48 Mod 1 energized, and the test-unit TEST SELECTOR switch at
OFF, proceed as follows:

Adj No Function Connection Procedure

A1 Assembly Tighten

A2 Assembly Tighten

None Coarse to fine Set zero of coarse
dial and fine dials

together at in-
dex.

CONFIDENTIAL 255

www.tinyurl.com/slover


OP 2074 CONFIDENTIAL

Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Function I Connection Procedure

A4 Test Dials to stop H44Ll See limit at ±12. 05
on dials.

None Lost motion take-up Wind up spring to
spring remove backlash

in gearing.

A3 Dials to pot With dials at zero,
R4401 set pot to mid-

point of mechani-
cal travel. Then,
with the test-unit
TEST SELECTOR
switch at OFF and
test unit energized,
refine setting so
that dials read
0.000.

With switch at +12
position, dial
should read +12. 00.
With switch at -12
position, dial should
read -12.00.

The following assembly clamps must be tightened before proceeding with adjustments
of Computer Mk 48 Mod 1.

Assembly Fig No Location
Clamp

Al 93 Pinions on servo motor shafts BIOO, BIOI, B4002, B4003,
B4004, B4005, B4006, B4007, B4008, B4009, B4010,
B4011, B4012, B4013, B4014, B4015, and B40l6.

A2 93 Pinions on induction generator shafts GlOO, GlOl, G4002,
G4003, G4004, G4005, G4006, G4007, G4008, G4009,
G4010, G4011, G40l2, G40l3, G40l4, G4015, and G40l6.

A3 89 Spur gears or 1/50 hp motor B40l'7.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Assembly Fig No Location
Clamp

A5 93 Spur gears on pot shafts RlOO, RlOl, H400l, R4002, R4003,
R4004, R4005, R4006, R4007, R4008, R4010, R4011,
R40l4, R40l8, R4020, and R4022.

A6 89 Bevel or spur gears On integrator roller shafts H400l, H4002, .
and H4004.

A7 95 Bevel gears On counter shafts So, Es, Hs, and Ht.
Spur gears on counter shafts SF, Hs , Ht, and Time.

A9 89 Spur gear on integrator disk shaft H4004.

AlO 89 Spur gear on clutch shaft H4010.

Adj No Fig No Function Connection Procedure

None -- Co lHCT B4052 to Remove synchro from mesh with
shafts 130282 shafts 130282 and 130283.
and 130283 Wind take-up spring suffi-

ciently to remove lost motion.
Replace synchro.

A63 91 Co Fine lHCT B4052 Set fine and coarse synchros
to coarse together on electrical zero.
lHCT B4053

A64 89 Co Co dials to With Co receivers on electrical
lHCTs B4052 zero, set fine and coarse
and B4053 dials on zero.

*A503 89 Co Fine and coarse
dials

A65 89 Co Receiver to compo- With Co receiver on electrical
nent solver zero, set vector gear to pro-
U0620 duce no movement of dXo rack.

A55 95 So So counter to Set stop to read zero and 55
I stop H40L18 knots on counter.

* Number not indicated in instrument.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

A57 94 So So receiver (B4070) With So receiver at elec-
to counter trlcal zero, set So

counter to read zero.

A58 90 So So receiver (B4070) With So receiver and
to component counter On zero, set
solver U0620 speed cam to produce

no movement of dXo and
dYo racks for 3600 rota-
tion of vector gear.

A81 89 Time Regulator H4003 to Adjust Ir iction to drive
time motor B4017 regulator mechanism in

normal direction. Check
that friction slips if
time line is turned back-
wards.

A69 89 dYo Integrator carriage With time motor running
A115 H4001 to com- and So on zero, set

ponent solver integrator carriage to
U0620 produce no movement

of roller, Yo.

A70 89 dXo Integrator carriage With time motor running
A114 H4002 to com- and So on zero, set

ponent solver integrator carriage to
U0620. produce no movem ent of

roller, Xo.

A49 89 Xo Set Ir iction to hold Xo and
Holding friction Xa inputs to H40D8.

A50 95 Xa With Xa handle dts-
engaged, Xo signal
should not back out
through A50. With Xa
handle engaged, Xa stg-
nal should not back out
A49.

A47 95 Xt Holding friction Set friction to hold Xt
setting.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

A51 89 Yo Set friction to hold Yo and Ya
inputs to H40D7. With Ya

A52 95 Ya Holding friction handle disengaged, Yo sig-
nals should not back out
A52. With Ya handle
engaged, Ya signal should
not back out A51.

A45 95 Yt Holding friction Set fr-iction to hold Yt setting.

A46 95 Yt R4004 to R4013 With both R4004 and R4013
sliptight, rotate Yt handle
clockwise until both pots hit
their stops. Tighten clamps.
Check with mode-and-plot
switch (S4006) at SHORE
BOMB TGT and TSS(SIGNAL
TEST SELECTOR switches)
at 3D for R4004, and 3E
for R4013, so that R4013
reads 0 when R4004 reads O.

A48 95 Xt R4003 to R4012 With both R4003 and R4012 slip-
"<, tight, rotate Xt handle clock-

wise until both pots hit their
stops. Tighten clamps.
Check with mode-and-plot
switch (S4006) at SHORE
BOMB TGT and TSS at 2G
for R4003, and 3A for R4012,
so that R4012 reads 0 when
R4003 reads O.

None -- Xa Pot R4010 and With mode-and-plot switch
Xa handcrank (S4006) at SHORE BOMB SHIP

and TSS at either 2F or 2G,
extreme CW rotation of Xa
handle will produce reading
of +12 v CCW rotation,
reading = -12 v.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

None -- Ya Pot R4011 and With mode-and-pot switch
Ya handcrank (S4006) at SHORE BOMB

SHIP and TSS at either 3D
or 3C, extreme CW rotation
of Ya handle will produce
reading of +12 v. CCW
rotation, reading » -12 v.

*A501 95 Yj Yj dial to limit See limit stop to act a ±1017. 5
stop H40L9 on dials. At same time set

the detent to operate at 25-
A8 90 Yj Yj dial to detent yd intervals On dial.

on shaft 4004S29

A37 90 Yj Pot R4017 to Yj With ±12 v across pot, pot
dial outputs to read as follows:

Dial Reading TSS at 3B
+1000 yds -10.97 volts
-1000 yds +10.97 volts

*A502 95 Xj Xj dial to limit Set limit stop to act at ±1017. 5
stop H40L3 on dials. At the same time,

set the detent to operate at
A8 90 Xj Xj dial to detent 25-yd intervals on dial.

on shaft
4004S32

-
A39 90 Xj Pot R4016 to Xj With ±12 v across pot, pot

dial outputs to read as follows:
Dial Reading TSS at 2E

+1000 yds -10.97 volts
-1000 yds +10.97 volts

A7 90 Ht Ht(feet) counter Set stop limits to 0 and 5000
stop H40L6 feet on counter.

A7 90 Ht Ht(feet) counter Ht(meter) counter to raad 0
to Ht(meter) meters for 0 feet On
counter Ht(feet) counter, and 1524

meters at 5000 feet.

* Number not inJicated in instrument
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

A41 90 Ht R4006 to stop and With +12 v across pot and
counter TSS at 4A, dials at 0,

and stop at lower limit
(extreme CCW rotation
of Ht handle), test read-
ing « O. Turn Ht handle
CW to dial reading of
3000 feet. Test reading
7.074 v.

A7 95 Hs Hs(fee~ counter Set stop limits to 0 and
to stop H40L5 5000 feet on counter.

A7 95 Hs Hs(feet) counter Hs(meter) counter to read
to Hs(meter) o for 0 feet on Hs(feet)
counter counter, and 1524 meters

at 5000 feet.

A42 90 Hs R4005 to stop and With +12 v across pot and
counter TSS at ID, dials at 0 and

stop at lower limit
(extreme CCW rotation
of Hs handle), test read-
ing » O. Turn Hs handle
CW to dial reading of
3000 feet. Test reading ::::
7.074 v.

A35 95 SF Holding friction Set friction to hold scale
factor setting.

A7 90 SF Stop H40L20 to With clamp A7 loose, depres
counter SF push button and rotate

SF handcrank CW to upper
limit of stop. Set counter
to read 100,000:1, and
tighten A7. Rotate SF
CCW to lower limit of
stop, check reading of
10,000:1 on counter.

s
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Table 70 (Conttd)

ADJUSTMENT PROCEDURE

Adj No ProcedureFig No Function Connection

A34 95 SF Pot R4001 to stop
H40L20 and
counter

With +12 v across pot, TSS
at 4G, and counter at
100,000:1, set pot to test
reading of 12,000 v:
rotate SF handcrank CCW
to counter reading of
10,000:1. Check test
reading of 1. 200 v.

A36 94 SF Pots R40l9 and
R4020 to counter

With SF counter at 100,,000:1
resistance between slider
and terminal 2 of pots
should be at a minimum.
Check to see that resistance
increases as SF decreases

A12 93 Xp
(E-W)

Counter to stop Set stop to act from 32.8
(lower) to 0 (upper limit)
on counter.

A15 Set stop to read from 0 to
32. 8 on counter.

93 Xp
(N -S)

Counter to stop
H40L2

All

A14

93

93

Xp
(E-W)

Xp
(E-W)

Plotter to Xp
counter and
stop H40L1

Plotter to Xp
counter and
stop H40L2

Run plotter light to end of
screws at lower right-
hand corner. Back off one
turn on each screw.
Counter should be at zero.
H40L2 at lower limit;
H40L1 at upper limit.
Check that at upper left-
hand corner stops act at
32.8, and before end of
each lead screw.

A13 . 93 Xp Pot R100 to
counter

A16 93 Xp Pot R10l to
counter

CONFIDENTIAL

With SF counter at 100,000:1,
TSS at 4E for R100 and for
R101, set as follows:

Yp Xp 4E 4F
0- 32.8.30 30
32.8 0 11. 39 v 1.1.39 v
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No ProcedureFig No Function Connection

None :R IHCT B4050 to
shafts 400484
and 400485

Remove synchro from mesh
with shafts 400484 and
400485. Wind take-up
spring sufficiently to re-
move lost motion. R e-
place synchro.

A107 90 R Fine lHCT B4050
to coarse 1HCT
B4051

Set fine and coarse synchros
together On electrical
zero.

A105

*A504

90

95

R

R

R dials to 1HCTs
B4050 and
B4051

Fine and coarse
dials

With R receivers on elec-
trical zero, set range
dials to read 10,000 yds.

AI06 Set stop to act at 500 yds,
and 50,000 yds on dial.

90 R Receiver to stop
H40L19

A108 90 R Pot R4002 to re-
ceiver, stop,
and dial

With TSS at 1A and receiver
at 10,000 yds, set pot to
test reading of +2. 350, in-
creasing. Check test
reading:
R = 50,000, Reading =

+11.750

R = 1000, Reading =
+0.235

AI09 90 R Pot R4014 to R
dials

With R = 50,000 yds, resist-
ance between slider and
terminal 1 of pot should be
at :a minimum. Check to
see that resistance in-
creases as R decreases.

A86

266

92 Es Counter to stop
H40L7

Set stop to act at 2000 min
and 3800 min.

* Number not indicated in instrument.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No
-~~~-.~~-----r---------.-----------------.-------------------~-----

ProcedureFig No Function Connection

A84 92 Es Resolver B4080
to stop H40L7

With A84 loose and A85 tight,
turn shaft 1202S5 CW
(viewed from A84 end) until
limit stop hits. Turn gear
on resolver shaft until take
up spring is wound solid.
Back off 1/2 turn and
tighten clamp A84.

**A85 92 Es Resolver B4080
to counter

With Es on 2000 min, TSS
at lB position, turn re-
solver shaft CW (viewed
from gear end) to give a
test reading of zero for
output, decreasing from
plus to minus, with TSS at
1C. Es::: 2000 ruin, R :::
50, 000 yds. Test reading :::
+11. 750. With R = 30,000
yds , Es = 3800 min. Test
readings at 1B ::: -3.525,
Ie :::6.105. Check that
take-up spring is active
throughout resolver travel.
Refine with A84 if neces-
sary.

None Rj Pot R4009 to
Rj dial

With Rj switch on; Hs, Ht,
OL', OZh, Xa, Ya, xr
and Yt :::0; R = 20,000 yds;
set Rj pot R4009 such that
OR dial::: 19,900 when
Rj dial = 100.

None

268

B'r' mCT B4054 to
shafts 130582
and 130583

Remove synchro from mesh
with shafts 130582 and
130583. Wind take-up
spring sufficiently to re-
move lost motion. Replace
synchr o.

** Set A5, page 284 at this point.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No ProcedureFig No Function Connection

A90 96 OL' Resolver B4083
to stop H40L12

Turn shaft 1301S5 CCW (viewed
from clamp end) until stop
hits. Turn gear on resolver
shaft CCW (viewed from
gear end) until take-up spring
is wound solid. Back off
1/2 turn and tighten A90.

None OL' Resolver B4083
to OL' receivers

With OL' receivers on elec-
trical zero, TSS at 5B posi-
tion, rotate resolver rotor
CW to a test reading of zero,
increasing. With TSS at 5A,
check test reading of +12. 000
v. Check that take-up spring
is active throughout resolver
travel. Refine setting with
A90, if necessary.

*A512 91 OZh Fine 1HCT B4059
to shaft 130482

Remove mCT from mesh with
shaft 130482. Wind take-up
spring suffictently to remove
lost motion. Replace synchro.

A94 Set fine and coarse synchros
together on electrical zero.

91 OZh Fine mCT B4059
to coarse lHCT
B4060

*A511 91 OZh Fine 1HCT B4058
to coarse 1HCT
B4060

With. switch S4002 on AA posi-
tion, B4060 on electrical
zero as in A94, set B4058
on electrical zero. Turn
switch to MB position, and
check that B4059 is on elec- .
trical zero.

*Number not indicated in instrument.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

None 91 B'r' Fine mCT B4054 Set fine and coarse synchros
to coarse 1HCT together at electrical zero.
B4055

A53 91 B'r' Resolver B4096 to With B'r' at 0°, TSS at 1E
shaft 1305S4 position, rotate resolver

shaft CW to a test reading
of zero, decreasing.

*A500 95 B'r' Fine and coarse Set fine and coarse dials to-
dials gether on zero.

A54 90 B'r' Receivers to fine With B'r' receivers on elec-
- and coarse trical zero, set dials on

dials zero.

None -- OL' 1HCT B4056 to Remove lHCT from mesh with
shafts 1301S2 shafts 130182 and 1301S3.
and 1301S3 Wind take-up spring suffi-

ciently to remove lost motion
Replace synchro.

A89 96 OL' Fine mCT B4056 Set fine and coarse synchros
to coarse IHCT together On electrical zero.
B4057

A117 96 OL' Receiver to stop With receiver at electrical
H40L12 zero, set stop at midpointof

travel. When stop is set
correctly, shafts 1301S2 and
130183 will turn exactly 10
turns in each direct ion from
position where synchros are
at electrical zero.

* Number not indicated in instrument.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No ProcedureFig No Function Connection

A92 91 OZh Receivers to stop
H40L13

With receivers on electrical
zero, set stop H40L13 at
mid-point of its travel.
When stop is set correctly,
shafts 130482 and 83 will
turn exactly 10 turns in each
direction from position
where synchros are at elec-
trical zero.

A93

A95

91

91

OZh

OZh

Resolver B4084 to
stop H40L13

Resolver B4085 to
stop H40L13

Turn shaft 1304S6 CW (viewed
from clamp end) until limit
stop hits. Rotate gear on
each resolver CW (viewed
from gear end) until take-up
spring is wound solid. Back
off 1/2 turn, and tighten
clamps.

None With OZh on electrical zero,
TSS at 5E position, rotate
resolver CW to a test read-
ing of zero, increasing.
Tighten nut, and check at
following T88 points:

5C reading « +6. OOOV
5D r eading « -6.00Ov

Check that take-up spring
is active throughout resolver
travel. Refine settings with
A93, if necessary.-------+------4---------~--------------_r------

With OL" on +200
, OZh on elec-

trical zero, T88 at 6C posi-
tion, rotate resolver rotor
CW to a test reading of zero,
increasing. With OZh and OL'
on +200

, T88 at 6C, check
reading of +2. 807. Check
that take-up spring is active
throughout resolver travel.
Refine settings with A95, if
necessary.

None

272

OZh

OZh

Resolver B4084
to receivers

Resolver B4085
to receiver
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Table 70 (Contd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

A77 96 jOB'r' Resolver B4089 With clamps A76, A77, A79,
to limit stop and A80 tight, rotate shaft
H40L15 4005S6 CCW (viewed from

A77 end) until stop H40L15
A80 96 jOB'r' Resolver B4088 hits. Wedge stop. Loosen·

to limit stop these 4 clamps and rotate
H40L15 resolvers B4086, B4087,

B4I088, and B4089 rotor
A76 96 jOB'r' Resolver B4087 gears CCW until springs are

to limit stop wound up solid. Back off
1/2 turn on each spring and
tighten 4 clamps. Remove

A79 96 jOB'r' Resolver B4086 wedge from stop H40L15.
to limit stop
H40L15

A510 96 jOB'r' Dial to limit stop With step H40L15 at its upper
H40L15 limit, rotate shaft 4005S6

CCW (viewed from A77 end)
until stop hits, set dial at
20°, tighten. screws. Check
that stop acts at 3400

•

A71 90 jOB'r' Resolver B4094 With clamps A71, A72, A73,
-jB'r' to limit stop and A74 tight, rotate shaft

H40L14 4005S19 CCW (viewed from
A71 end) until stop H40L14

A74 90 jOB'r' Resolver B4093 hits. Wedge stop. Loosen
-jB'r' to limit stop these 4 clamps, and rotate

H40L14 resolvers B4090, B4091,
B4093, and B4094 rotor

A72 96 jOB'r' Resolver B4091 gears CCW until springs are
-jB'r' to limit stop wound up solid. Back off

H40L14 1/2 turn on each spring, and
tighten 4 clamps. Remove

A73 96 jOB'r' Resolver B4090 wedge from stop H40L14.
-jB'r' to limit stop

H40L14
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Table 70 (Cont'd)

ADJU8TMENT PROCEDURE

Adj No Fig No Function Connection Procedure

A508 90 jOB'r' Dial to limit stop With stop H40L14 at its upper
-jB'r' H40L14 limit, rotate shaft 4005819

CCW (viewed from A71 end)
until stop hits, set dial at
200

, tighten screws. Check
that stop acts at 3400

•

A91 89 B'r' ' jOB'r' and (jOB'r' 8et JOB'r' dial on zero, and
-jBlr') dials to wedge line. With Blr' dials
B'r' receivers on zero, (jOB'r - [B'Y'},
B4054 and dial should read zero.
B4055

A59 92 jB Resolver B4099 Turn shaft 120181 CCW (viewed
to stop H40L16 from clamp end) until limit

stop hits. Turn resolver
gear CCW until spring is
wound up solid. Back off
1/2 turn, and tighten A59.

None -- jB Resolver B4099 With stop H40L16 at midpoint of
to stop H40L16 travel, switch 84002 to AA.

With T88 at 2A, rotate re-
solver rotor CW to a reading
of zero, decreasing. Refine
with A59, if necessary.

None -- B Resolver B4081 Check that lost motion spring
to stop H40L16 is active throughout limits

of stop H40L16. If necessary
to adjust, break mesh be-
tween 120181 and B4081 stato
gear, wind up spring, and
remesh.

r
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A-76

A-I04

A-91
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A-I

A-62
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A-65
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Figure 94. Rear Mechanical Section Under Cover No.7

CONFIDENTIAL 275

www.tinyurl.com/slover


CONFIDENTIAL

A-2
A-I BELOW

A-75 A-72 A-73
BELOW

A-510 A-79 A-80
BELOW BELOW A-77 BELOW

A-76
A-78

BELOW

Figure 96. Lower Mechanical Section (Floor Plan)
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Table 70 (Contd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

A5 90 Es Pot R4018 to With pot at lower limit (rotate
Es counter gear on pot full CW to attain
and stop H40L7 this), set for a minimum

resistance between slider (S)
and ground (2). With Es =
2900 min, Zh = +250

, switch
S4002 on MB position, TSS
at 2B, check reading of
+2.302.

None -- jB Resolver B4099 With stops H40L16, H40L7,
to servo motor and H40Lll at midpoints of
B4004 their travel, TSS at 2A,

switch S4002 at MB, check
test reading of zero.
With Zh = +250

, Es == 3200
min, S4002 at MB, check
reading at 2A == -2.307.
Check that shaft 1201S4 will
rotate 10 turns in each dir ec-
tion from midpoint of stop
H40L16.

A67 89 Br Component solver With stops H40L14, H40L15,
+jB U0621 to and H40L16 at midpoints of

Br + jB line travel, and B' r ' == 900
, set

vector gear to produce no
movement of output rack.

A66 89 So So receiver to With So on zero, set speed cam
component solver to produce no movement of
U0621 output rack for 3600 rotation

of vector gear.

A68 89 LlcR Carriage of inte- With time motor running and
grator H4004 U0621 set to zero output (as
to component A66), set integrator to pro-
solver U0621 duce no movement of output

roller. Check that component
A116 89 LleR solver arm will travel 1. 5

inches in either direction
without hitting stops.
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Table 70 (Contd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

None -- ~cR Transmitter With integrator H4004 set at
B4073 to dial zero output (see A68), set
and H4004 transmitter on electrical

zero and dial at zero.

*A514 92 Ph Dial to trans- With transmitter on electrical
mitter B4074 zero, set dial Onzero.

A44 92 Ph Pot R4007 to With transmitter and dial at
dial zero, TSS at 1G, set pot

R4007 to reading of zero.

A56 92 Ph Stop H40L17 Set stop at ±12 degrees on
to dial dial.

None R Pot R4015 to With B'r' = zero, R = 10,000
range receiver yds, TSS at 1F, check that

pot is at zero. With B'r' =
90°, R = 10,000 yds, check
that reading at 1F is +0. 105.
If necessary to refine, use
phasing clamp on pot R4015.
See A109 for pot R4014.

* Number not indicated in instrument.
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Chapter 6

INSTALLATION

Figure 97 is a plan and side view of the
bottom surface and shock mounts of the
computer. As noted there, the surface On
which the computer rests must be flat
within ±1/64 inch. Also shown are the
terminal tube openings for the electronic
and mechanical sections. Figures 98 and
99 show the interconnections between this
computer and other elements of the fire
control system.

Table 71

Figure 100 shows the left side of the
computer with both electronics drawers
open for servicing. The blower removes
hot air from the computer interior.

Table 71 lists operating voltages. The
motor-generator set requires 3.5 kva
(5.9 kva max) from the ship's 440-volt,
60-cycle, 3-phase supply.

OPERATING VOLTAGES

Voltage Source Where Used

6. 3 volts, 60 cycles T4101, T4102, T4103, Filaments
T4301, and T4302

Reference voltage ZY4101 Potentiometers and networks
±12 volts, 400
cycles

+250-volts DC ZC4101, ZC4102, and Servo controlsvcomputtng
ZC4103 amplifiers, and tuning

fork amplifier

-sso-vous DC Motor-Generator Set Tuning fork amplifier, servo
amplifiers, and series
regulators (250v)

-105-volts DC ZC4104 Servo amplifiers, tuning fork
amplifier
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SWITCHBOARDTO
MECHANICAL .l'ECTION

CABLE I
TERMINAL TUBE" J"

37-CONDUCTOR CABLE
(MSCA-37)

29-COND. ACTIVE AND
8-COND SPARE

SWITCHBOARD TO
MECHANICAL SECTION

CABLE· 2
TERMINAL TUBE "G"
24-CONDUCTOR CABLE

(MSCA-24)
19-COND. ACTIVE AND

5- COND. SPARE

RECEIVERS

40 KNSIREV

So

o C~OARSE(2~ }9 F.INE (36X) 8 OL
RI, R2o .. TO SERVO MOTOR9 C,OARSE(2B

<? ~INE (36X)8

FINE (72X)@o ' HCT
3 RI, R29 ·"TO SERVO MOTOR

OZh

SWITCHBOARD TO
MECHANICAL SECTION

CABLE- 3
TERMINAL TUBE" J"
37-CONDUCTOR CABLE

( MSCA--37)
33--COND. ACTIVE AND

4- COND. SPARE

S'NITCHBOARD TO
MECHANICAL SECTION

CABLEtl4
TERMINAL -rUBE "J" .

31- CONDUCTOR CABLE
(MSCA-37)

29-COND .~CTIVEAND
a-COND. SPARE
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,.. PROVIDE 30 WATTS FOR
SERVO REOUIREMENTS

• If PROVIDE 15 WATTS FOR
SERVO REQUIREMENTS

CABLE SIZES INDICATED
ARE RECOMMENDED ONLY
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TRANSMITTERS

~_(_:-'-~J..;':.;.;~=--_8-J_G , Co •.j B 'j', j 8

Co-iB'rr-.--'-~-----I

o IOOOYDSlREVfu6: RI,R2 ~ACR

2

0.-).0' / REV

3 RI, R2
6HG

Ph

6360
MILS/REVfrJ.

: RI, R2 Et
2

COARSE
(72,OOOYOS)

r----~5HG

OR

3
OB'r'

~INE(36X)
~ 6HG0- RI,R2
2

~OARSE(2X) 6HG
3

FINE (72X) 6HG

RI, R2

Zh

L'

2

(36X)OR(72X)~o H
o : RI, R2 ~ L+Zd/30

Figure 98. External Synchro Cable Connections
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SWITCHBOARD TO L I II~-VOLT
ELECTRONIC SECTION Q----'--- 60- CYCLE A C

CABLE -5 3- PHASE
TERMINAL TUBE· D • 0 •L 2 POWER· SUPPLY
3- CONDUCTOR CABLE 1.8 KVA MAX

(TSGA-9) 1.5 KVA NORMAL
3-COND. ACTIVE AND 0 •L 3 DIHECTION OF

0- COND. SPARE ROTATION
L 1- L2·· L3

+350 VOLT POWER }
SUPPLY TO 0---00---- 115-VOLT

ELECTRONIC SECTION 60- CYCI.E A C
CABLE "6 (FROM TIME

TERMINAL TUBE "c: 0 0 DELAY UNIT)
7-CONDUCTOR CABLE RELAY CONTROL

(MSCA-7)
2-COND. ACTIVE AND

5-CONO SPARE

+350 VOLT POWER }
SUPPLY TO 01----- +350 VOLT DC

ELECTRONIC SECTION 6AMPS MAX
CABLE "7 3.5 AMPS NORMAL

TERMINAL TUBE "c" 0 COMMON RETURN
2-CONDUCTOR CABLE

(DSGA-9)
2- COND. ACTIVE AND

0- COND. SPARE

SWITCHBOARD TO
+ 350 VOLT POWER

SUPPLY O_.~L~I--
CABLE1te

TERMINAL TUBE ·C"
Q 0

L 2
3-CONDUCTOR CABLE

(TSGA-4)
3- COND. ACTIVE AND Of-<o>--"L'-"3<----1

0- COND. SPARE

440-VOLT
60- CYCLE A C

3-iPHASE
POWER SUPPLY

3.4 I<VA MAX
21 KVANORMAL

Figure 99. External Power Cable Connections
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Table 70 (Contd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

A60 90 B Resolver B4081
to line

276

With switch S4002 on AA, Co,
B'r', jOB'r', jOB'r' - jB'r' -
0, Es = 2000 ruin, R =
40, 000 yds. With mode
switch S4006 on SHORE BOMB
SHil>, TSS at 2C position,
rotate: resolver rotor CCW to
a test reading of zero, de-
creasing. Turn TSS to 2D
position, and check test
reading of -9.400 v. With
same set-up, but with S4006
on DEAD REK'NG-TGT,
check that reading of TSS
2C = zero, increasing, and
TSS 2D = +9.400.

Resolver B4082
to line

Resolver B4082
to line

Dial to resolver
B4082

Dial to synchro
B4061

Dial to limit stop
H40L4

With switch S4006 on DEAD
REK'NG-SHIP, Xj and Yj = 0,
R = 50,000 yds, l~s = 2000
min; 2D position on TSS,
reading maximum plus volt-
age, put TSS on 3G position
and rotate resolver gear
CCW to a test reading of
zero, increasing. Check
that at TSS 3F, a positive
signal, exists. Wind up
spring sufficiently to remove
lost motion in gearing.

With set-up A96 and A97 pro-
ducing OB = zero, set
coarse dial and vernier on
0°00' .

With transmitter B4061 on elec-
trical zero, set dial to read
2000 minutes.

Set stop to act between 2000
and 3200 minutes on dial.

A96 91 OB

A97 91 OB

*A505 91 OB

*A513 90 Et

A83 90 Et

* Number not indicated on instrument.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

A82 90 Et Resolver B4095 With stop at 3200 limit, turn
to stop H40L4 resolver gear CCW until

spring is wound tight. Back
off 1/2 turn, and tighten
clamp.

None -- Et Resolver B4095 With Et = 2000, Ht = zero, Et
to servo servo killed, max voltage

indicated at TSS position 3F;
rotate resolver rotor CCW to
a reading of zero at TSS posi-
tion 4B, and a negative read-
ing at TSS position 4C.

*A511 90 OR Dial to transmitter With synchros B4062 and B4063
B4063 on electrical zero, set OR

dials to read 10,000 yds.
*A512 90 OR Dial to transmitter

B4062

A111 90 OR Transmitter B4063 Set stop to act between 500 yds
to stop H40L8 and 50,000 yds on dials.

A113 90 OR Transmitter B4062 Set stop to act between 500 yds
to stop H40L8 ancl 50,000 yds on dials.

A112 90 OR Pot R4008 to OR With TSS at 4D point, set pot
dials and stop to following: OR = 2000 yds,
H40L8 Reading = 0.470

Check at:
OR = 5000 yds , Reading =
1. 174. OR = 50,000 yds .
Reading = 11. 744.

,

. * Number not indicated on instrument.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

AllO 90 OR Pot R4021 and With OR at 50,000 yds, resist-
R4022 to stop ance between slider and
H40L8 terminal 1 of pots should

be at minimum. Check to
see that resistance increases
as OR decreases.

A88 90 OB'r' Synchro B4068 Set transmitters together on
to B4069 electrical zero.

*A506 90 OB'r' Dial to B4068 With synchros at electrical
zero, set dials Onzero.

*A507 90 OB'r' Dial to B4069

A87 90 OB'r' OB'r' transmitter With jOB'r', (jOB'r' - jB'r')
to line dials On zero, Co, B'r', OB

on zero, switch 84002 to AA
position. Set OB'r' trans-
mitter on zero.

A78 94 OB'r' Resolvers B4086 With (jOB'r' - jB'r'), jOB'r',
and B4087 to and OB'r' dials = 0, tighten
OB'r' dials clamp.

A75 -- OBr Resolver B4092 With B'r', Co, OB, jOB'r'
- Br to line - jB' r', jOB'r' dials = 0,
-jB H40L16 wedged at midpo lntj :

OB, jOB'r' - jB'r', jOB'r'
servos killed, OL' = 0,
OZh = 25°. TSS at 7A, rotate
resolver rotor CCW to a test
reading of zero, decreasing
7B reads -10. 143.

,
*A509- -- OBr Dial to resolver With same set-up as for A75,

- Br B,t092 set dial at zero.
-jB

* Number not indicated On instrument.
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Table 70 (Cont'd)

ADJUSTMENTPROCEDURE

Adj No Fig No Function Connection. Procedure

None ~~ jOB'r' Resolver B4088 . With jOB'r', jOB'r' - jB'r',
to stop H40L15 OB'r', OBr - Br - jB dials

on zero; jOB'r'and jOB'r'
- jB'r' servos killed; S4002
on AA, proceed as follows:
OL, OZd = 0°; rotate re-
solver rotor CCW to a read-
ing of zero, decreasing, at
TSS position 6A.

None -- . jOB'r' Resolver B4059 OL, OZd = 25°; rotate resolver
to stop H40L15 rotor CCW to a reading of

+8.573 at TSS position 6G.
With special probe, check
B4089, R2 = O.

None -- jOB'r' Resolver B4094 OL, OZd = 25°; rotate resolver
- jB'r' to stop H40L14 rotor CCW to a reading of

-8.573 at TSS position6E.
With special probe, check
B4094. R2:: O.

None -- jOB'r' Resolver B4093 OL, OZd:: 0; rotate resolver
-jB'r' to stop H40L14 rotor CCW to a reading of

zero, increasing, at TSS
position 5G.

None -- 2(OBr Resolver B4091 OL, OZd:: 25°; rotate resolver
- Br - jB) to stop H40L14 rotor CCW to a reading of
- (jOB'r' +8.573 at TSS position 60.

- -jB'r') With special probe, check
B4091. R2:: O.

None - - 2(OBr Resolver B4090 OL:: 0°, OZd:: 25°; rotate
- Br - jB) to stop H40L14 resolver rotor CCW to a
-(jOB'r' reading of zero, decreasing,
-jB'r') at TSS position 6B.

None -- 2OB'r' Resolver B4086 OL = 0°, OZd = 25°; rotate
: + jOB'r' to stop H40L15 resolver rotor CCW to a

reading of zero, decreasing,
at TSS position 5F.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No ProcedureFig No Function Connection

None 20B'r'
+ jOB'r'

Resolver B4087
to stop H40L15

OL, OZd :: 250
; rotate resolver

rotor ccw to a reading of
-8.573 at TSS position 6F.
With special probe, check
B4087. R4 = O.

A62 Tighten91 Zh Assembly

A100 91 Fine 6HGB4064
to limit stop
H40Lll

With stop H40Lll at midpoint
of travel, set B4064 on
electrical zero. Check that
160/32 gear on 6HG makes
5 turns in either direction
from electrical zero.

AI0l 91 Zh Coarse 6HG B4065
to fine 6HG
B4064

Set fine and coarse synchros
together on electrical zero.

A98 91 Zh Resolver B4098
to limit stop
H40Lll

Turn shaft 1404S5 CCW (viewed
from A98 end) until stop
hits. Turn resolver gear
CCW until take-up spring is
wound solid. Back off 1/2
turn; and tighten A98.

None Zh Resolver B4098
to Zh line

CONFIDENTIAL

With TSB at 7C position, Zh
transmitters at electrical
zero, rotate resolver .rotor
CCW to a test reading of
zero, increasing. With
special probe, check reading
of +12. 000 at R1 of B4098.
With TSS at 7C position, Zh
at 200 cheek reading of
+4.104. Refine setting, if
necessary.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

A103 91 Lr Fine 6HG B4067 With stop H40L10 at midpoint
to limit stop of travel, set B4067 at
H40L10 electrical zero. Check

that 48/32 gear on6HG
makes 2.5 turns in either
.direction from electrical
zero.

AI04 91 L' Coarse 5HG B4075 Set fine and coarse synchros
to fine 5HG together on electrical zero,
B4067

A61 91 L' Resolver B4097 Rotate shaft 1404S13CW (viewe
to limit stop from A61 end) until stop
H40L10 H40L10 hits. Loosen clamp

A61, and rotate shaft
1404S13 CW until take-up
spring is wound solid. Back
off 1/ 2 turn, and tighten
A61.

None -- L' Resolver B4097 With TSS at 7D position, L'
to L' line transmitters on electrical

zero, rotate resolver rotor
CCW to a test reading of
zero, increasing. With
special probe, check reading
of +12. 000 at R1. With TSS
at 7D position, L' at +200

,

check reading of +4. 104.
Refine setting, if necessary.

A99 91 L' + Zd/ 6HBGB4066 With limit stops H40L10 and
30 stator to stop H40Lll at midpoirits of their

H40Lll travel, set 6HBG (B4066) at
electrical zero.

A102 94 L' + Zd/ 6HBG 84066 rotor
30 to stop H40L10

d
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Figure 100, Left Side with Electronic Drawers Extended
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CONFIDENTIAL INSTALLATION

As manufactured, the L + Zd/30 trans-
mitter is designed for Mark 37 directors
having the Amplidyne drive (36x, 10 de-
grees per revolution). Change gears for
the Arma drive (72x, 5 degrees per revo-
lution) and a Change gear chart are
attached inside the rear cover (cover
No.7) of the mechanical section. These
gears can be mounted on shafts 140487,
140488, and the transmitter, B4066, as
shown on the chart. The position of the
entire unit in the computer is shown at
the right side of figure 91.

Train control, Co + jB'r' - jB,is trans-
mitted by a 36x (10 degrees per revolution)
synchro transmitter and also by a 72x (5
degrees per revolution) synchro trans-
mitter. The 36x transmitter is for Mark
37 directors with the Amplidyne drive.
The 72x transmitter is for Mark 37 direc-
tors with the Arma drive and for other
equipment with 72x train control receivers.
When the computer is installed, each train
control transmitter must be connected to
the proper receiver, Specific trans-
mission information for the various
installations is given in table 72.

Table 72

TRANSMISSIONINFORMATIONFOR INSTALLATION

Antenna
Function Mk 34 Mk 38 Mk 54 Mt Mk 23 Mk 37

Level 36x 36x 36x 2 and 36x

L + Zd/30 Arma
72x Drives
36x Amplidynes

Ordalt 2815

Cross Level 2 and 72x

Train 72x 72x 72x 72x Arma
Control 72x Drives

36x Amplidynes

Increments 1000 1000 1000 1000 1000 yds/t
of yds/t yds /t yds/t yds/t

Range LlcR

Unit 12x 12x1
Parallax
(Ph)

1. In the Mk 37 a fixed vertical parallax correction is made for a 10-yard base length.
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Table 72 (Cont'd)

TRANSMISSION INFORMATION FOR INSTALLATION

Antenna
Function Mk 34 Mk 38 Mk 54 Mt Mk 23 Mk 37

Parallax Manual 2 Manual Manual 3
Range Sight Range Range

Angle Dial Dial
Dial
Only

SHIPS CL'sCA's BB's CA's 134, CL 144, 145 DD's, CL's
139, 148 CA's,

BB's

2. Also sets vertical parallax. A sight angle vs range conversion table is required.

3. Separate inputs for horizontal and vertical parallax. Parallax range, K/R, is
received automatically in normal operation.
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SUPPLEMENTARY DATA

Appendix A

DIAGRAMS

Title

Horizontal Section

Deck-Tilt Section

computing Networks

Deck-Tilt Corrector Networks

Power Supply

Neon Test-Control Circuit

Gearing of Computing Mechanisms

Control Circuit Diagram

External Cable Connections

Wiring of Mechanical Sections:

Unit 4007

Unit 4007 (Terminal Blocks)

Unit 4004 and 4006

Unit 4004

Unit 4005

Unit 1401 to 1403

Unit 1201, 1202, 1405, 1406

Unit 1203, 1301, 1305

Unit 1302, 1304, 1404

Unit 4008, 4009, 1310

BuOrd Dwg

1371751

1371753

1371765

1371764

1371754

1371755

1372018,
1372019

1372106

1371758

1436062

1436063

1436064

1436065

1436066

1436067

1436068

1436069

1436070

1436071
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Appendix A (Cont'd)

Title BuOrd Dwg

Wiring of Electronic Sections:

Terminal Blocks Section 4100 1436073
Bottom and Right Side of Case and Jack Plate 1436074
Terminal Blocks Section 4300 1436075
Front Drawer, Front View 1436076
Front Drawer, Rear View 1436077
Networks and Power Supply 1436078
Rear Drawer, Rear View 1436079
Rear Drawer, Front View 1436080
Relay Bracket, Rear Right, Front, and Top Views 1436081
Relay Terminal Blocks Section 4300 1372099
Servo Unit Plotter Drive 1436072
Interconnecting (Computer Section to Electronic Section) 1436060,

1436061

ASSEMBLY DRAWINGS

Title BuOrd Dwg Unit No

Test Unit 1371830
Blower Assembly 981044 0905
Mechanical, Main Assembly 1371960 to 1371967
Horizontal Bearing Correction Assembly (jB) 1371693, 1371694 1201

Sight Elevation (Es) 980640, 980641 1202

True Target Bearing (OB) 980709, 980710

980225

1203

Plotter Drive 1204

Level Receiver (OL') 980660, 980661 1301
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Appendix A (Cont'd)

APPENDIX

Title

Own Ship Course Receiver (Co)

Cross-Level Receiver (OZh)

Director- Train Receiver (B' r")

Ship's Speed Receiver (So)

Relative Target Bearing Transmitter (OB'r')

Target Range Transmitter (OR)

Target Elevation Transmitter (Et)

Level and Cross-Level Transmitters (L),
(Zh)

Parallax Transmitter (Ph)

Bearing-Aided Tracking Transmitters
(Co + jB'r' - jB)

Motor Regulator

Dial Gearing and Range Receiver

Deck-Tilt Corrector

Terminal Block Assembly

BuOrd Dwg

1371624
1371640, 1371641
1371637, 1371638
981171
981182
1371708, 1371709
981408, 981409
1371779-1371785

981040, 981041
1371748, 1371749

195022
1371885
1371737 to 1371474
1371972

Unit No

1302
1304
1305
1310
1401
1402
1403
1404

1405
1406

1601
4004
4005
4007
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Appendix A (Cant' d)

lJST OF ELECTRON TUBES

Tube Type Quantity Quantity per Electronic Unit

OA2WA 17 3201 (1)

OA3 1 3804 (1)

OB2WA 8 3304 (1), 3305 (1), 3803 (1)

5651WA 1 3B04 (1)

5726/6AL5W 52 3301 (3), 3302 (5), 3305 (2)

5751 51 3002 (2), 3012 (2), 3201 (1),
3301 (1), 3302 (1), 3304 (1),
3305 (1),3402 (1),3803 (1),
3804 (1)

5814A 21 3002 (2), 3012 (2), 3302 (1),
3305 (1), 3402 (1)

5932 36 3201 (2), 3402 (2)

6005/6AQ5W 16 3001 (1), 3011 (1), 3301 (1),
3302 (1)

6080WA 7 3803 (2), 3804 (1)

6AU6WA 30 3001 (2), 3011 (2), 3301 (1),
3305 (1), 3302 (~~),3401 (2)

6AV6 5 3304 (1), 3305 (1)

6X4W 2 3804 (2)

12AT7WA 17 3201 (1)

264 Total
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Appendix A (Cont'd)

MOTOR-GENERATOR SET DRAWING8

Title Bureau of 8hips 8tandard Navy 8tock Number

Rheostat 86307-3175735 817 -R -7456-1255

817 -C -34264-204Controller 86307-769124

Regulator 817 -R -57:~59-972

Motor-Generator 86104-3244924 817-M-69593-7415

On-board
Repair Parts

S6104-1559380
86104-1559381
86104-1559382
86104-1559383
86104-1559384
86104-1559385

S17-M-133502-4675

INSTALLATION DRAWING8

CONFIDENTIAL

BuOrd Dwg

1225505

1225506

1225507

1371724

1371725

1371726

1371727

1371729

1371730

1371758

13721001

1436062

297

Title

Navy lead designation assembly

Navy lead designation assembly

Navy lead designation assembly

General arrangement plan view

General arrangement front view

General arrangement left side view

General arrangement right side view

General arrangement rear view

General arrangement terminal tubes and mounting
dimensions for computer

External cable connection diagram

Handle storage shelf assembly

Wiring diagram mechanical section (Unit 4007)
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Title BuOrd Dwg

Wiring diagram mechanical section (Unit 4007)
(terminal blocks)

1436063

Terminal blocks section 4100 wiring diagram 1436073

Master drawing motor generator set S6104-H-3, 244, 924

Master drawing field rheostat, NOrd(z)14048,
NOrd(z) 14049

S6308-F-3, 175, 735

Master plan controller NOrd(z) 14048, NOrd(z) 14049 94104-S6307-769,124

Master drawing voltage regulator, C/D NOrd(z)14048,
NOrd(z) 14049

S6104-3,264,661

Master plan pushbutton NOrd(z)14048, NOrd(z)14049 S6307-F-3,000,793
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INDEX TO LISTS OF DRAWINGS
COt. NO. I 2 J • 5 6 7 8

LISTS Of- D1A"N7NGS
"X- INDICATES

RELATIVEPOSITION NOMI'NClA TURE
l'UoeO IN ;..sSEM&Y

L D 294834 X g~~t~ltRA~~A~8E~~tS

L D 2'0650 X PLOTTER MAIN ASSE l.llL V

.0 2'0651 X PIOTTER liGHT RA" ASSE~1l1 V

L D 290648 X PLOTTER ORIVE SERVO

II ORO SK 276506 X 10 WATT SERVO MOTOR 60 CYCLES

ORD SK276842 X POTENT I Of.'ETER (10 TIIRNS)

L D 290649 X GENEVA '" LIMIT SIQP

L D 2'48'3 X COUNTER ASSEf.I!L Y

L n 2948'4 X COUNTER ASSEf.tlLV

L D 2951 ()4 X t~mNm~~fmO~ OUTliNE

L _D. 295052 X CABLE NO_107

L 0 295053 X CABLE NO lOB

n 294837 X 1M IN ASSEf.I!l V t.£CHAN ICAL

L D 290640 X SERVO", RESllI VER ASSEf.I!L V

/I . 0 2qn~66 X ~~TbRC~~~t~tbNG RESOLVER

L _D. 2'5102 x ~mNl~th~f~J~ON4...J)UTL INE

L .0. 2'15()49 X CABLE NO 104

L n 295050 X CABLE NO 105

L D 290647 X RFSOI vrA k GFAA IN!: ASS[~I y

I ORO SK 276~n6 X In IIlTT S[AVO "OTOA 6n CVCI [5

# L.0.290566
SELF COMPENSATING RESOLVER

.X ROTOR UNLIMITED

L 0 290567 x mr~~~m~T7~~OlVER, n 2qn~R7 X m~~gM~~~~nNG RESOLVER

# L 0.294930 X RESOLVER (SPEC I ALL Y TR I Mt.£ll)

I L
SELF-COMPENSAT I NG RESOLVER

D 290566 X ROTOR UNL 11.41TED

L D 2949.32 X RESOLVER (SPEC I ALL V TR I 1.41.£D)

, l o 2905-67 X ~€i~~8M~~~~lbNG RESOLVER

I o 294943 X RESOLVER (SPEC IALLV TRIMt.£D)

I L _D. 290566 X
~~~~;-C~~PENSATbNG RESOLVER
R T R N IMITE

I o 2951.17 X ~mNm~~m~O~ OUTliNE

L 0 2q~n7q X CARl r NO 134

L .0.2'5080 X CABLE NO.135

L D 295081 X CABLE NO. 136

L 0.295082 X CABLE NO.137

L.D.295083 X CABLE NO.138

L 0 295084 X CABLE· NO 139

L
i

CABI ED 295085 x NO 140

L .D.295066
, I X CABLE NO 14 I

ITEMS MARKED THJS r,~APPEAl MORE THAN Of\K:E.
l D'S MARKED THUS 1_) NOT TO 8E FURNISHEO"t.N..ESS ESPfCIAUY Qm)ERED.
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Q

INDEX TO LISTS OF DRAWINGS
COL. NO. 1 2 3 • I 5 6 7 a

LISTS OF DRAWINGS
"X" INDICATES

RELA TlVE POSITION NOMENClATURE
NUMBER IN ASSFMBt y

L.D.295087 I X ; CABLE NO.142
I I

L.D.290652 X SERVO & TRANSMITTER ASSU.tlL Y
f.£CHAN ICAL SECT I ON

LD295114 X CABLE ASSEMBLIES & OUTLINE --
L .D.29507 I X CABLE NO.126

L.D.295072 X CABLE NO.127

L.P.295073 X CA8LE NO.128

L.P.290653 X SINGLE SPEED RESOLVER ASSEMBLy

ORO. SK.60882 X 1150 H.P. A.C. MOTOR

ORO SK 6339~ X MAGNET I C DRAG

L.D.295109 X M!CHANA~A~~ECT~ON
CABLE S LIE & OUTLINE

o 29506 I x CAB E N" I I ~

L 0 295062 X CABLE NO 117

l o 290r.~~ • OOUBLE SPEED RESOLVER ASSEMBLY

{I ORO. SK.276~06 X 10 WATT SERVO MOTOR --
L 0 2950~5 X f.£CHANICAL SECTION CABLE NO.IIO

_ L.D.290656 X DOUBLE SPEEO RESOLVER ASSEI.tlLY

I ORO S K 276~06 X 10 WATT SERVO MOTOR 60 CYCLES

I L o 290566 x ~~~6;c3~r~~~*lbNQ RESOLVER

L o 294931 X REsn VER (SPEC IAlLY TRII!I.EOl

L 0 29064 I X RESOL VER ASSEMBI Y

L 0 295 107 X ~mNA~~hifmO~ "IJTI INE

L n 295056 X CABI E NO. III

I . D 2q~n~7 x CABLE NO 112

L. O. 295058 X CABLE NO. II 3

L 0.290659 X SERVO & RESOLVER ASSEMBLY

, L .0.290566
SELF-{;OMPENSATING RESOLVER

X ROTOR UNL IMITED

o 2951nl X b"f~~~NA~~€~fmO~ OUT! INE

L 0 295046 X CAB'E NO 101

L o 295047 X CABIF NO 102

L .0.295048 X CABLE NO.103

J D 290660 X """RI <" ~P<"<"" R,",OI vER AS~EIAAI Y

!.I ·OR" ~K 276~nI'; • I n WATT <<"RV" ""T"R

'lL D 294930 y RE~n VER (SpFC I All Y TR MME"\

'Oi L o 290566 x ~~f~t3~n~m6NG RESOlVE~

L 0 295 I O~ X ~mNmh~fWO~ OUTL INE

L D 29505 I x CAB E NO I~q

L o 295054 X CABI E NO 109

L n 29066 I X OOUBI E SPEEO RESOLVER ASSEMBLY

ITEMSMA'KED Tl<JS III APPfAl MO'E THAN ONCE. .
l D'S MA'KED Tl<JS loJ NOT TO 0< FUINISHtD LN.ESS ESPECiAllYCODE.ED.
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'"Mco..•"' ..N

INDEX TO LISTS OF DRAWINGS
COl. NO. I 2 3 , • S 6 7 8

ISTS Of DRAWINGS "X" INDICATES
RElA TlVE POSIT/O" NOMENClATURE

'-I)MSCl IN ASSEMBlY

lORD SK 276506 I X 10 ilATT SERVO 'JOT OR 60 CYCLES

1
SELF-CO'.IPENSATING RESOLVER

Ii L .D. 290566 X ROTon UNL I/.~ITED
IA<:CH~NIOL SECTION

OUTL INEL.D.295108 X CABLE ASSEI.\BL IES &

L .D.295059 X CABLE NO.114

L .D.295060 X CABLE NO.115

L.D.290673 X TRANSMITTER & SERVO ASSE~A8LY

/I ORO SK 2768~2 X POTE NT I OI,IETE R (30 TURNS)
MECHAN 1CAL SECT ION

L 0 295 I " X CABLE ASSEI.IBL IES & OUTL INE

L 10 295064 < CAR' , N" I I q

I n 2g~n"~
I xI CABLE NO 120

L .0.295066 X CABLE NO.121

L 0 290674 X TRANSMITTER & SERVO ASSEMBLY

I o 290567 I X RESQ VER VECTOR SOL VE R

0295112
MECHANICAL SECTION.

L X CABLE ASSE~eLIES & OUTLINE
I

L 0 295067 X CABLE NO 122

L o 295068 X CABLE NO 123

I 0 290675 X SCRVO & RESnc VER ASSEI.,BL Y

iI ORn SK 276~O6
I

x In WATT SFRVO ImToR 60 CYCLES

1/ In290~67 x m~~o~,?E~~~T7~60- V€R --
o 295103 < ~~~~N~~A~olECTION

L.D.2948~ I X TRANSt!ITTER ASSE~LY
ELECTRONIC SECTION

L o 295063 X CABLE NO.IIB

L o 2948~~ X TRANSI.II HER ASSEI.tlL Y

I
f.£CHANICAL SECTION

0 295074 X CABLE NO 129

L 0294851 X GE AR I NG ASSE I.tlL Y

I ORO 5K 276B~2 X POTENT 101.IETER ASSEI.eL Y

II oan SK 2A~H~ x ROTARY SViITCH ASSEIA81 Y

ID.295091 y ~~~~~N ~~A T 4 gECT I ON

n 2q~A~1 < IRANSIIIIIER & SERVO ASSEI<!3LY

II ORO SK 276506 X r n WAIT SERV" IA"TQB_~~_PCLES

/I 1 .0 294930 < A«n, v,A «p,e "J v TR 1.".IEn)

/I L 0 290566 X ~bTb~8~rTU~~lbNG RESOLVER

n ?q, 11 • t~gNN 1~~h~IE9n oz OIlTI I NE

n ?q.n<Q y CABt E NO 124

tn 29~O70 X CAR' E N" 2'

1 n 2q4A~h X <r " ClCTnA ""ct.'" v --
ORO SK 137396 X POTENT 10!.:ETER (30 TURNS)

L.O 2948~5 I X COUNTER ASSE'.eLY

ITEMS MARKS) ntJS (f' APPEAl/: MORE THAN ONCE.
l D'S M.A.RKEDTHUS f.) NOT TO BE FURNISHED UNlESS ESPECIAllY ORDERED.
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INDEX TO LISTS OF DRAWINGS
cot. NO.1 2 3 1 , 5 6 7 !

LISTS Of OiAWl/'-GS
"X" INDICATES

IlElA nvs POSITION NOMENa.ATURE
NUl.Wt IN ASSEMBlY

L D 295120 i X i ~'~mN mh~CTHO~ OUTLINE

L
I ! 1

D 295092 1 X' C ~BLE NO 147

o 295093 ! I
C~BLE 148X. NO

L .D. 294868 i X
I

DIAL GE ~R I NG ~NO REC ElVER

·oRD SK 63393 ! X PUSH SWITCH ~SSE:,BLY

/I ORD SK 276842 X POTENT I Oi.IETER (9.5 TURNS)

L .D. 294890 i X COUNTER ~SSEi,18L Y

n294891 X COUNTER ~SSEI£L Y

I . D. 294920 X, COUNTER ~SSEi,IBI Y,
POTENT I O!,IETER (I TURN)L D 294957 X

1 . n 2949~8
I

COUNTER ~SSEI£I YX

L.D.295116 X ~~mN~ml.~m~O~ OUTL INE

L .D. 295075 X C~BLE NO 130

1 . n 29~076 X C~BLE NO 131

o 295077 X C~BLE NO 132

~----.I....D 275Q 7 8 X C~BLE NO. 133

~,gi,'PONENT SOlVER I NTEGR~IPR
1.02948A7 X M UNT I NG & GEAR I NG ASSEI£ Y

/I L ,D. 290587
SELF-COI,IPENSATING RESOlVER

X BE AR I NG MOUNTE D

I .D 294857 X :N+f~~~~g~P8~~~+,~~VER
AND

1 .0 294A59 X 2 1/2" COI,\PONENT SC'AVER
MECH~NIC~L SECTION

L 0295118 X. CABLE ASSEI,18L I ES & OUTL I NE

L D 295088 X CABLE NO.143

L.D.295089 X CABLE NO.IH

n 29509,1 X CABLE No .. 145

L .D.294901 x CASE &: COVERS ASSE~BI Y

I .D. 294858 X HANDLE ASSEIMlL Y

L D 294874 X HANDLE ASSEr.tlL Y

L D 294876 X HANDLE ASSE r.tlL Y

1.0.294877 X HANDLE ASSE r.tlL Y

L D 294878 X HANDLE ASSEr.tlL Y

n llilll.... X HANDLE ASSEI.tlL Y

L n ?q4RRn • X HANDI E ASSEI£I Y

'"
I . n 294881 X HANDLE ASSEr.tlLY

""'cc n 2q4AR2 X HANDLE ASSE~tlL Y.•.
"''''N

n ?04RR' X HANOI E ASSEI.lBI Y

02 n '040R. y UN'" C ASSCMR, YZt;;
OW n 'QHa. X HANDI E • «"''''' Y-J ~.

MECHANICAL SECTION -
L.D,295115 X CA8LE ASSEI.tlL Y &: OUTL I NE

ITEMSMARKEO THUSIII A~EAR MORETHAN ONCE.
l .D'S MAIi:KED THUS (.) NOT TO eE fURNISHED· UNlESS ESPKJAUY OfIDERED.
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DISTRIBUTION:
SNDL Part 1 (No. 67) and Part 2 (No. 25)
Two copies each unless otherwise excepted:

21(CINCPAC and CINCLANT); 24C(COMCRUDESPAC and
COMBATCRULANT), 24F; 29A(5 copies), 29B, 29D; J4,
J33 (Great Lakes); K6A (Ford Instrument); L1 (Boston,
Norfolk, San Francisco, Long Beach and Mare Island
only) (6 copies each).

Requests for additional copies of OP 2074 should be
submitted on NAVSANDA Form 43, Requisition and Invoice,
to the appropriate Forms and Publications Supply Point
in accordance with BUSANDAINST 5604.1.
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