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LIST OF FUNCTIONAL SCHEMATICS
Figure Descriptive Title
47 AcR, AYo and AXo 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-

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

152 |Gene Slover's US Navy Pages| CONFIDENTIAL

puter, locate the exact source of difficulty,
and correct the defective unit.

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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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. Cheéck 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.

Test 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
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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

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 fourth 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-
spond 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 66 show elevation
views of the sections and also are corre-
spondingly labeled.

Access to Electronic Elements

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
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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 f{rom 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 40 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 potentiometer value, but should
not change the original 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

167
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Table 39

ELECTRONIC ELEMENTS

Element

Unit

Func-
tion

Loca-

tion on

Figure
60

Designation

Sche-
matic

Assembly
BuOrd
Dwg

BuOrd Dwg

Test Spec
BuOrd
Sk

ZA4102

ZA4103

ZA4104

ZA4105

ZA4106

ZA4107

ZA4108

ZA4109

ZA4110

ZA4112

168

3201

3201

3201

3201

3201

3201

3201

3201

3201

3201

Ph

B

Co

B'r'

Es

OR

Et

LT

oL

A

Servo amplifier 5-
and 10-watt
motor, 60-c

Servo amplifier 5-
and 10-watt
motor, 60-c

Servo amplifier 5-
and 10-watt
motor, 60-c

Servo amplifier 5-
and 10-watt
motor, 60-c

Servo amplifier 5-
and 10-watt
motor, 60-c

Servo amplifier 5-
and 10-watt
motor, 60-c

Servo amplifier 5-
and 10-watt
motor, 60-c

Servo amplifier 5-
and 10-watt
motor, 60-c

Servo amplifier 5-
and 10-watt
motor, 60-c

Servo amplifier 5-

and 10-watt
motor, 60-c

CONFIDENTIAL

980405

980405

980405

980405

980405

980405

980405

980405

980405

980405

980406

980406

980406

980406

980406

980406

980406

980406

980406

980406

276960

276960

276960

276960

276960

276960

276960

276960

276960

276960
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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
ZA4145 (3402 | Ref v C Tuning-fork 1372170 1372171 285623
amplifier
ZA4300 | 3201 | Xp E Servo amplifier 980405 980406 276960
5- and 10-watt
motor, 60-c
ZA4301 |3201°| Yp E Servo amplifier 980405 980406 276960
5- and 10-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 9804086 276860
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 980406 276608
5- and 10-watt
motor, 60-c
7ZA4316 |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
OoL' x channel, com-
sin puting, 400-c
OZh
CONFIDENTIAL 169
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Table 39 (Cont'd)

ELECTRONIC ELEMENTS

Loca-
Element | Unit | Func- |tion on Designation Assembly 3che- Test Spec
tion |Figure BuOrd matic BuOrd
60 Dwg BuOrd Dwg Sk
ZA4329 | 3012| Cos E Amplifier, dual- 1371930 1371931 285612
oL’ channel,
+ COS resolver
OZh
Cos OL'
- COS
OZh
ZA4331 | 3012|8SinOL',| E Amplifier dual- 1371930 1371931 285612
ref v channel,
resolver
ZA4333 | 3002{Sin E Amplifier, dual- 980156 980230 276632
Q%Zh, channel,
R resolver, 400-c
ZA4335 | 3002 Ht, E Amplifier, dual- 980156 980230 276632
ORI channel,
resolver, 400-c
ZA4337 | 3002 |ORh sin| E Amplifier, dual- 980156 580230 276632
OB, channel,
ORI 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 |BF B Amplifier, single-| 980431 980432 276958
channel, 400-c,
500-ohm load
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Table 39 (Cont'd)

ELECTRONIC ELEMENTS

Element Unit

Func-
tion

Loca-
tionon
Figure
60

Designation

Assembly
BuOrd
Dwg

Sche-
matic
BuOrd Dwg

Test Spec
BuOrd
Sk

7ZB4102 3304

ZB4103 3301
ZB4104 3302
3304

ZB4105

ZB4106 3305

ZB4107 3301

ZB4108 3301

ZB4109 3301
3302

ZB4110

7ZB4112 3305

Ph

iB

Co

Bt rt

Es

OR

Et

oL’

A

Gene Slover's US Navy Pages

Servo control,
vel-lag, 60-c,
double-speed

Servo control,
vel-lag, 400-
to 60-c

Servo control,
high-fidelity,
400- to 60-c

Servo control,
vel-lag, 60-c,
double-speed

Servo control,
high-fidelity,
double-speed,
60-c

Servo control,
vel-lag, 400-
to 60-c

Servo control,
vel-lag, 400-
to 60-c

Servo control,
vel-lag, 400-
to 60-c

Servo control,
high-fidelity,
400- to 60-c

Servo control,
high-fidelity,
400- to 60-c

980419

980602

1371797

980419

980422

980602

980602

980602

1371797

980422

980420

980604

1371982

980420

980423

980604

980604

980604

1371982

980423

CONFIDENTI A
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276965

276627

285614

276965

276956

276627

276627

276627

285614

276956
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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
ZB4300 | 3301 |Xp E Servo control, 980602 980604 276627
vel-lag, 400-
to 60-c
ZB4301 | 3301 |¥p 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|0%Zh 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
7ZB4316 (3301 |OB F Servo control, 980602 980604 276627
vel-lag 400-
to 60-c
ZC4101 | 3803 | B+ Cc +250 VDC series 951989 951990 273343
regulator
ZC4102 | 3803 | B+ Cc +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 879827 276954
power supply
172 CONFIDENTIAL

Gene Slover's US Navy Pages Table of Contents



www.tinyurl.com/slover

CONFIDENTIAL

TROUBLE SHOOTING ELECTRONIC UNITS

Table 39 (Cont'd)

ELECTRONIC ELEMENTS

Unit Func-

tion

Element

Loca-

tion on

Figure
60

Designation

Assembly
BuOrd
Dwg

Sche-
matic
BuOrd Dwg

Test Spec
BuOrd
Sk

ZM4101 | 1903

ZN4136 | 3102 | ORh

ZN4139 | 3102 | Rh

ZN4141 | 3101 | Sin B'r"

ZN4300 | 3101 | Yp

ZN4301

3101 | Xp

ZN4303 | 3102 | Ph

ZN4304

3102 | jB

ZN4307 | 3101

ZN4308 |3102 | OR

Gene Slover's US Navy Pages

Time delay con-
trol, 60-c

Resistance
summing net-
works

Resistance
summing net-
works

Resistance
summing net-
works

Resistance
summing net-
works

Resistance
summing net-
works

Resistance
summing
networks

Resistance
summing net-
works

Resistance
summing net-
works

Resistance
summing net-
works

979577

952085-1

952085-1

951731-868

951731-89

951731-89

952085-1

952085-39

95173185

952085-40

596437

979458-1

979458-1

137907

137907

137907

979458-1

1371900-1

1371903

1371900-2

273365

285600

285600

285600

285600

285600

285600

285600

285600

285600
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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
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|SinOL' x| D Resistance
Sin OZh summing
networks
ZN4329 | 3101|Cos OL! D Resistance 951731-87 1371905 285611
+ COS8 summing
OZh networks
ZN4330 | 3101|Cos QL' D Resistance 951731-90 | 1371908 285611
- CO0Ss summing
OZh networks
ZN4331 | 3102|Sin OL! D Resistance 952085-45 1371900-17 285611
summing
networks
ZN4332 | 3102|8Sin OZh D Resistance 952085-41 | 1371900-3 285600
summing
networks
17 CONFIDENTIA=
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Table 39 (Cont'd)

ELECTRONIC ELEMENTS

Element

Unit

Func-
tion

Loca~-

tion on

Figure
60

Designation

Assembly
BuOrd
Dwg

Sche-
matic
BuOrd Dwg

Test Spec
BuOrd
Sk

ZN4333

ZN4334

ZN4335

ZN4337

ZN4338

ZN4342

ZY4101

3102

3102

3101

3103

3103

3102

3401

Ref v

Ht

Orh sin
OB

Orh cos
OB

SF

Ref v

D

Resistance
summing
networks

Resistance
summing
networks

Resistance
summing
networks

Resistance
summing
networks

Resistance
summing
networks

Resistance
summing
networks

Tuning-fork
oscillator

952085-1

952085-1

951731-85

952088-27

952085-17

1372162

979458-1

979458-1

1371903

1371902

979458-7

1372163

285600

285600

285600

285600

285600

285702
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Figure 60. Key Diagram for Figures 61 through 66
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ZA 4102 ZA 4107
ZB 4102

ZB 4106
ZA4103

ZA 4106
ZB4103

ZB 4105

ZA 4105
ZB 4104

ZA 4104

Figure 61. Electronic Section, Front Drawer - Front View
(Section A, Figure 60)
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ZA4112
ZB4107

84112
ZA 4108

ZA4109
IB 4108

ZB4109
ZB4110

ZA 4110

Figure 62. Electronic Section, Front Drawer - Rear View
(Section B, Figure 60)
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T K4ll4
ZC4104 4104 K413
Ka112
o Kalll
ZMa4I0| ZH a0
K4109
ZN P K4108
%38 K4107
K4106
ZN 204102
4139
K4105
24103
K4104
ZA4145 i
ZY4101

Figure 63. Electronic Section, Center Wall - Front View

(Section C, Figure 60)
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ZN ZN ZN IN
4301 | 4335 | 4307 | 4300
IN ZN
4337 4338
ZN N ZN ZN
4314 | 4315 | 4329 | 4330
ZN ZN ZN ZN
4303 | 4304 | 4308 | 4342
ZN ZN
T 4310 | 4311
4103
ZN ZN
4325 | 4327
L ZN ZN
4103 4331 | 4332
ZN ZN
4333 | 4334

Figure 64, Electronic Section, Center Wall - Rear View
(Section D, Figure 60)
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ZA 4316

ZA4325

ZB430

ZA4327

ZA4329

ZA4301

ZA4331

ZA4333

ZA4335

ZB4300

ZA4337

ZA4333

ZA4300

ZA434|

ZAa342

Figure 65. Electronic Section, Rear Drawer - Rear View

(Section E, Figure 60)
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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

" DRAWER-RELEASE BUTTON ¢
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Figure 68. Front Drawer Pulled Out
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" ELECTRON TUBE
PIN STRAIGHTENERS

FASTENERS

Figure 69. Front Drawer Out,
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Figure 70 Front Drawer Out, Baskets Opened
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JACK SCREW

PANEL
CONNECTOR

'STABILITY TEST JACK

PANEL CONNECTOR

JACK SCREW

400-CYCLE
TEST JACK

TERMINAL;
BOARDS NEON
INDICATOR
LIGHT

COMMON RETURN IDENTIFICATION PLATE

TEST JACK

60-CYCLE TEST JACK

Figure Tl. Typical Electronic Element of Computer Mk 48 Mod 1

Gene Slover's US Navy Pages| CONFIDENTIAL Table of Contents

400-CYCLE GAIN ADJUSTMENT.

187


www.tinyurl.com/slover

88l

IVILINIAHNOD

[—————

53‘2_01
RY200
A3210

/G:‘)

~ Lf:;\ vizea
YNENE

IZAT THA
x3LOT

e e e e e e e e e e e

TeouT

cIn-pL2-n
3
4

ARR203

]

-

{55

~— TLST
Ay’ miEATOR

TR

© -0 &

F3a00

1—-@@ ee|
TIE

FILAMINT

oAz wA o
EILOS
Vilog

{F‘<’

&
x3zol TIASE =330V xyLcA
Varos ¥aLOE ¥iioa ¥iioa
Lt TIATT WA LREEY EALLY
e .
4 | Db ls " "
::,’ LA
1 1
>

FILAMENT COMNMECTION

1. MEAYY LIMES 1MOICATE SIOMAL FLOW.
[ B o = TERMIMAL HARBERS ON BOARD.

3. 57 - G is cOMKECTION,

4. TEAT N ACCORDANCE WITH BUORD Sk 276960

| -

ﬂ- INPUT, 6.3-¥OLTE = 50 CYCLE A C = FILAMERT 2.45 A
(0 POTENT 1AL GhD)

FRAME AECEFTACLE #1RING CONMEETIONS ., W= INPUT,~108 VOLTS, REGULATED O C. 001 AMPS,
A = MO COMMECTION. N = HO COMNECTION,
e B - INPUT SIBNAL, 60 CTCLES. B - QUTPUT, POINT 8" ON SEAVO MOTOR )

. R - INPUT, 84350 VOLTS AEGULATED g ¢ |5*WATT MOTOR .135 amps
C = MO COMMECT (M. " ltowaTT MOTOR 180 AMPE
D = QUTPUT, POINT P! OM SERVO MOTOR. & = QUTPUT, TEST INDICATOR.
E - SEE NOTE.
F = outeut

PUT, POINT P2 Ow SEAVO WOTOR. WOTES

Ho= INPUT, COMMOW RETURM. For mkm LI L0 WATT UOTOR cOmeeCT

. P (2] AND "F" 0w FRAMME AECEPTACLE.
4 = NO COMMERTION. MO JUMPER AEQUIRED FOR OPERATION WiTn S-waTT BOTOR

Figure 72. Servo Amplifier, 60-cycles, Schematic Diagram
(Unit 3201)
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Table 40
UNIT 3201 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 980405

Realstance Tests

Terminals Normal Minimum Maximum
1 530.6K 503K 556K
2 Infinite - -——
a 1,02M 972K 1.08M
470K L23K 517K
5 390 370 410
6 100,5K 95K 105.5K
7 100,5K 95K 105.5K
8 551K L9oK 602K
9 0 0 ¢}
10 81K 76 .9K 85.1K
11 81K 76 ,9K 85.1K
12 81K 76 . 9K 85.1K
1 100.5K 95K 105.5K
1 560 532 588
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 L70K 423K 417K
20 L70K 666K 814K
21 122.5K 115K 128.7K
22 122K 106, 4K 117.5K
2 30K 28.5K 31.5K
2 30K 28.5K 31.5K
25 551K 499K 602K
28 100, 5K 95K 105.5K
29 Intinite e iy
30 100K 90K 110K
31 940K 886K 1.03K
32 0 0 0
33 130.5K 123K 137K
34 470K 423K 517K
35 81K 76 .9K 85.1K
36 121.2K 114%.7K 127.3K
38 115.5K 109.3K 120.3K
9 81.1K 77K 85.2K
1 0 0 0
Lo 1.03M 972K 1.08M
t& 24K 22.8K 25.2K
_ 28.3K 26.9K 29.5K
L5 0 0 0
L6 940K 886K 1,03M
L7 130.5K 123K 137K
48 122.5K 115.9K 128.6K
L9 81.1K 77K 85.2K
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Table 40 (Cont'd)
UNIT 3201 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 980405
Reslistance Tests
Terminals Normal Minimum Maximum
50 122.5K 115.9K 128.6K
52 ¥22..5K 115.9K 128.6K
g& 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
1l +75 31 0
2 +75 32 0
L4 0 33 +137
5 0 3k 0
6 +148 35 -27
7 +148 36 +275
8 -19.5 38 +350
9 0 9 -27.5
10 -27.5 1 0
11 "2? . s I+ +7
13 +148 L +9
14 +0.89 L6 0]
2857 0 L7 +137
16 0 49 -27.5
17 +9 50 +108.5
18 0 gz +1gg
19 0 +3
20 0 . 53 +350
21 +105 595 +320%*
22 -165 55 +285%*
2& -28 56 +315%
2 -28 56 +280%%*
25 -18.6 57 +320%*
28 +148 57 +285%*
29 +7 58 +315%
30 0 58 +280%:%

*For 10~-watt servo motor.

**For 5-watt servo motor.

Voltage tolerance 20 per cent. Measurements made with
input grid grounded to chassis.
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ELECTRONIC UNITS

Table 41
UNIT 3201 - PARTS LIST

SYWBOL DRAWING NO 3 NOMENCLATURE VALUE  [RATING | TOL |at%
%3206 | 1000448 SOCKET !
:;:: 12-2-7510 13 EEE::: :z:gl I.EIN i

503 [12-2-7510 [y [SICkE T TUE BPF"" 5
i T Jue [iRTTAG 2 0 :
w3205 | le-T-52001 3 |TUBE,ELECTRON; OAZ WA I
18584 | 12-2-13005 608 |TUBE,ELECTRON; 5932 2
vazo2 16~ T-88240 4 TUBE ,ELECTRON; 12ATTWA I
vazoy | 12-z-13005 s74 Jruee,eLecTaon;  s7sy 1
13206 | 16-T=69910 SeE ?A?-Ngs?'m: 1
P3201 | 12=2-7113 6391 °°R‘.’T’ESP“u?t"sﬁés‘!-e‘?sés‘f"é ¢ 1
] TR T o e M :
3232 | 12-2-13111 29| REZLSTORFLLED. CaMPCSITION 82 K 1/2 watT [ Jsg |
R3231 | 12-2-13111 255 | A5RASTOR,FINER CoATOSITION 30 K V2 m;r;r__i;z 1
R3230 | 12-2-13111 roe:| BRI ISTORF IXEQ COMPOS } TEON 12 K 2 wATT | Zsg )
3229 | 12=2=13111 707 | BEZSSTON, FIAED: DOMPOSLTION i1 & 2wt | Jsg 1
fapaq| 12=2-13111 717 | 6845 Re 1550 GoarosTIoN 30 K 2 warp|deg | 2
Eﬁgé 12=2=13111 4z | HES ISTOR,F I ZED gourasI I s6.0 r wart [ Ziog | 2
ETT2 Y 198 | RESISTOR, FIXED COLPOS ITION p— e wrr [2iog| 2
A3222 | 12-7-13111 261 | RESISTOR,FIXED COMPOSITION 51 K 1/2 WATT | Zsx 2. 4
/3220 | 12-2-13111 35§ | REZISTORSEIRED E,?ﬂm”m" 041 n iz warr oz | 4
R3219 | 12-2-13111 358 AR a g irs e N loerw lipwarr|tiog] o
FE i N 262 | OO A o v ook luswmr|te | 2
RIZIG | 12=2=13111 358 RES!SEgﬂi’:fgg gﬁ':os”mu 0.47 M h'z WATT :'ﬂ‘_
R3Z15 | 12=2-13111 210 REE‘;}S:‘EELF!):EE E?EPOSHION 3904 1/2 WATT :SS ]
5351; 12-2-13111 358 | AGRASTARF 1150 GhrosTioN 0.4T w  {1/2 avr|d10f | 2
R3212 | 12-2-13111 358 | RESISTOR,FIXED COMPOSITION ocaru |1z marr | 3oz | |
R3211 | 12-z-13111 355 | 5805080 R0 BINEOSITION. loorw |ie warr|fiog |
R3210 | 12-Z=13111 255 “Ef,}s,‘E“f"fiE ﬁ?ﬂp"s”"’" 30 K 1/2 WATT TS I
R3208 | 12-7-13111 3¢5 | RERIATORLFIXED. CaMPOSIFION eom  |i/2watr |20g |
=200 | 12oz-1a s 253 | RESISTOR, FIXED COMPGSTTION i . :
R3207 ] 12-2<13K1 238 | R Oy 150 fra oS! TION 4.3 X 1/2 WATT | Z5¢ 1
3206 | 12-2-13111 350 1 Lo LS TORAF | KED COMPOS TTION 0.1 M w2 et | Siog | v
R3205 | 12-2-13111 322 | 40t I8 E8 Soneo T liow Lz warr®sg | oo
R32@4 | 12-2-13111 358 | 168600 4 178 Stheo !N 087w 1/2 watt | Tiog |
A3203 | 12=2=13111 214 |AERISTORSFINED COLPOSITION 560 £ /2 WATT [ *q | 4
A3202.| 122264311 298 | ERLSTO% FIK%G B rion Oal K 1/2 warr | 7s% ]
TN M T EYEN b e b i PP ) Pl I
Casup| 12-2-13100 2171 G“ﬁ“?igg“éﬁééﬁgr?;??ﬁ 0:32 Mirp | 1000 wwo] 3388 |
c3zi2 | 12-7-13100 9624 ?fT‘E‘Lngrffsg e 033 wFD | 600 wvoe | J2ox |
c3z10
23503 | 1e-c-as201 101 | FAEARITAR,F 1662 DARER .22 wrp | 300 wwnn | Z2og | s
£3207
£azos
C3205 | 12-2-13100 9539 §) B TR L Dua R 047 wgp | 300 wvoe {Z2og | o
3204 | 16-C-4620i (001 [CAPACITOR,# 1 XED THPER .22 wFp | 300 wvoc | Zzog |
¢3203 | I12-2-13100 pasa| SHENCLIOR. LAXED PAPER ,047 wrD [ 300 ywoe | Zpog |
cazoz | 12-2-13100 9503} CARAC I TOR, EIXED PAPER oo2emr | 3¢0 wvoe | Zieg | o
c3201| 16-C- 16201 joor; | CARAGLTORF LXED PARER: .22 wro_| 300 wwoe | Z20g |
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1N ACCORDAMCE ®\TH BUQRD 5% 2mSe2s

« ALL SHITLDED WIRES GROUND AT OME END.

CUTPUT LOW 125 IMPEDANCE MIN.
CUTPUT Hign 499 CYCLES,12 YOLTS INTO 3O | uprpance waX.

INPUT=-SI GNAL, 400 CYCLES
BO CONNECT | 0N
INPUT = E.3-VOLT FILAMENT,60-CYCLES, 2.3 AWPS (D.C.POTENTIAL,GND)

IMPUT = COMMON RETUAN
INPUT = +350 VOLTS & € .115 AMPS,
IRPUT = +250 VOLTS REGULATED D €

HO CONNECTION

0l% AWMPS

INFUT = =50 ¥OLTS, .009 AWPS,

Figure 73. Tuning Fork Amplifier, 400-cycles, Schematic Diagram
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TROUBLE SHOOTING ELECTRONIC UNITS

Table 42

PNIT 3402 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 1372170

Resistance Tests

Remove all tubes from sockets.,

Terminals Normal Minimum Maximum
1, 3 120K 110K 130K
2, 4 0 0 0
5 106K 95K 117K
6 No connection
7, 8 120K 110K 130K
9 0 0 0

10, 11 66K 65K 67K

12, 13 Infinite Infinite Infinite

T No connection = i

15 0 0 0

16, 17 1.1M 1M 1.2M

18, 19 No connection -— I

20, 214 22 492K 440K 530K

23 66K 65K 67K

24, 25 88K 86K 90K

26, 27 No connection - -

28 510 L8k 536

29 Infinite Infinite Infinite

30 510K LE0K SL0K

Aly: 38 100K 90K 110K

23y 39 . 9624 . 86M 1,06M

3y No connection - ——

36 22K 21.8K 22.2K

3% 38 88K 86K 90K

39, 40 Infinite Infinite Infinite

43 12K 11K 13K

Ll 510K 480K 540K

45, 47 No connection: _— —_——

L6 100K 90K 110K

L8 220K 210K 230K

49, 50 22K 21.8K 22.2K

951, ‘52 88K 86K 90K

TOP OF POT 500K L50K 550K

CONFIDENTIAL
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UNIT 3402 - RESISTANCE AND VOLTAGE TESTS

Table 42 (Cont'd)

BuOrd Dwg 1372170

Reslstance Tests

Turn all potentiometers counterclockwise.

Terminals Volts +20% Terminal Volts #20%

5 to 46 2.3 38 to 49 15

18y 1Ly 23 -105 12, 13, 39, 40 350

2k, 22 -23 Yy %y s B 250

23y 3 -1

37 tohs 15 37, 38 -22
CONFIDENTIAL
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Table 43
UNIT 3402 - PARTS LIST
sywsoL | DRAWING NO ‘ :E, NOMENCLATURE VALUE RATING | TOL ‘“iﬁg
1 |
X3003 | 12-2=7510 117 | sockeT 2
:x:gz O:qu 12-2-7510 114 | SOCKET 2
;ggua 12=2=13005 608 | TUBE, ELECTRON; 3932 2
Tuse ELECT ON15B14A
V3002 | 12-2-1300% 652 | MINIATUR Ruc';u: :l.'?NTan " I
WINIATU
¥3001 | 12-2-13005 | 574 vu.Tlck AMPLIFIERs 9 PIN 1
Y3001 | ORD,8K,276518 TRANSFORMER (596439) ki |

CONNECTOR,PLUGEPNL.TY, 10 LUBS
P3001 | 12-2-7113 6306 | ONE GOAX:> 5716 LG.x i/8 L

RI0Z3 (22013110 419 | RESISTOR, FIXED) COWPOSTTION I 2
_:_ggga ] 750 LG, X ,280 DIA. |_WATT | < 2
i azstsroa FIXED: COMPOSITION |
R3020 | 12=2=13111 sz | B 47 onus | | matT | tiog 2
RI0TS
ik T 4oz |FE3LSTOR,FIXEDs COUPCSITION | ) e e i
RI0LT RESISTOR, Nx:n COMPGSTTION
R3016 | I2=2=13111 358 | 406 LG : 470K 1/2 mATT | Z10%) 2
RESTST gk =
A3013 | 122213110 7392 |5/8 LG, X .203 DiA, 44 /2 watT | 1% |
STSTOR,FIXEDF CONPOSTTTON
p3gy3 | 12=Z=13111 358 | 406 1G. X 175 DA, 470K 172 marr | dio2
: AES ISTOR, FIXEDs COMPOSITION =
R3012 | 12-2=13110 7382 i5/8 LG, X ,203 DA et B2 K U2 BATT | =|% |1
TRESTSTOR,F (XEDs CONPOSITION ;
R30I | 12=Z=13111 531 | ,730°L0."X 280 DiA, 120K |y mrr [3sg |y
RI0IO0 | 12-2=13111 222 | PEBLSIERLIX ?5 e ittt 2 1/2 matT | 254 |1
s RESTSTOR, FTX TOWFOSTYTON -
R3009 |12-2-13111 350 | 406 La. X .175 DiA. 100K 1/2 matT | Siog)
83000 | 12-2-13110 2371 | B58' §TO0pE ' REDs cowosmx 5.7k /2 warr | 212 |
1 +
R3007 |12-7-131]1 298 ! .406 LG, % 175 DI 100K 1/2 WATT | 282 ||
RESTSTOR, FTXED) CoMEosTTION e +
RI006 | 12-Z=13111 '362 | ,406 LG, X 175 DIA, L MEG  |j/2 mATT| Zyo%l g
: iﬂsrsmn lesnn coup'ESSl‘r o +
R3005 | 12213111 1213 LG 175 D 510 OHMS [1/2 WATT | %% | |
i nmsro* FIxEDa cowosn‘low pi
RI004 | 12-2-1311) 1312 |.406 LG, X .175 D 390K /2 mary | Isg |4
ﬁ:sm'oa FTXED] COWPOSTTTON 7
R3003 | 12-Z=13111 322 & sifgn §I ”"o - | M IL/2 WATT | =54 | |
XE COMPOSITI ]
R3002 | 12-2-13111 314 .53 6. X % A N1 a0k G/2 maTT | 254
RESTSTOR, v fm ABLE COWP.LTN, |
RI00I | 16=A=~BB1T9 4680 ;:if_ﬁf ;m; oo }E‘,{Eff ‘g% 500K zwarr | fiog
CAPACITCA, FIXNED PAPER DIELEC. =
¢3004 | |2-2-13100 9539 | ! 047_WFD_ 100 mvoc | 2
: TEAPAC | TORSF [ X :
C3003 | 16-C-30663 13292 | ol BED S17EAxET/2d 58/ TAELEC | o0o7swep 00 mvpe | 2
Egggf 12213100 lgsas J SOBN A A bRe 5Dl APER BABYEC | 047 wFD BOO mvDC 208 2
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INPUT 6.3 WOLT-FILAMENT, 60U AC , 1.OS AMPS. (D C POTENTIAL-GMD). WOTES:

1 O = TERMINAL POINTS ON TERKISAL BOARD
8. =y = CHAS3IS COMMECTION.
INPUT, CONMON RETURN 3. SIGNAL FLOF INDICATED BY KEAVY LINES.
4. TEST IN ACCORDANCE WITH BUORD SK 276958

INPUT S10NAL 400 —
OUTPUTAIGHALIZ YOLTS, 400-——INTO 500-0HM LOAD.

oUteuT, TEST INDICATORA .
INPUT B+@50 YOLTS REGULATED O C , 087 auPs.
INPUT B+890 VOLTS REGULATED D € , 007 MWP3.

Figure 74. Single-Channel Amplifier, Schematic Diagram
(Unit 3001)
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Table 44
UNIT 3001 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 980431
Resistance Tests
Terminals Normal  Minimum Maximum
1 1.8 1.7 1.9
2.4 20. 3K 18.3K 22. 3K
4 0 0 0
5, 6 1M 950K 1. 05M
7 20. 3K 18.3K 22. 3K
8 0 0 0
9 211K 198K 229K
10, 11 560K 504K 616K
12 0 0 0
13, 14 Infinite - .-
16 211K 193K 229K
17 0 0 0
18 211K 193K 229K
19 1M 950K 1.05M
20, 21 1.8 1.7 1.9
22 20. 3K 18. 3K 22. 3K
23 211K 193K 229K
24 560K 504K 616K
27 560K 504K 616K
CONFIDENTIAL
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Table 44 (Cont'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 5817 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 0
53 599K 541K 657K
54 599K 541K 657K
19§

Gene Slover's US Navy Pages

CONFIDENTIAI'

Table of Contents



www.tinyurl.com/slover

CONFIDENTIAL TROUBLE SHOQOTING 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 1. 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.
grounded to chassis.

CONFIDENTIAL
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Table 45
UNIT 3001 - PARTS LIST

BYUBOL | DRAWING MC ’_:3 [ NOMENCLATURE I VALUE RATING | TOL | meq
13004 | 17-L-6806 L e e e i i
X3004 | 12-2-7499 17 |SOCKET ' [
e [0 | [T S e '
ilﬂg? 12-2-7510 113 SOCKET, ELECTE%ITUHE. 7 PIN 2
3003 | 12-Z~ 13005 610 rﬁfﬁt.gcmn:.ga:_wawuas“r r
Eﬂgf 16-T-56203 53 u'i':ii%gg SUTEON BASE . e 2
73001 | Sk 137317 TRANSFORMER (595536) i
P3O0 | 12-2-7113 6331 m@.“ﬂﬁé E%: f
R3017 [ 12-2-13111 295 (A2 FI0R.: FIXED OOMERSITHON 75Kk [1/2 waTT [t 5% [
R30TE | o 256 |RESISTOR, FIXED COMPOSTTION P [ e ry
RIOIS | 12-2-131110 287 F}z;s;s;?a. FIXED COMPDSITION - 22k |1/2 watT [tiog |
R3014 | 12-2-13110 e R T T e 470~ [172 waTT |2 5% |
R30I3 | 12-2-13111 322 “.?;sE:' ;umécoumsmon 1.0M 172 WaTT |t 5® |
R3012 | 12-2-13111 352 [PGSEST0R F IXE CONEOSITION 0.15 M |1/2 waTT [ti0% |
R3011 | 12=2=13111 324 Rf.,_; p?z' ;'XED COHPO R . 1.2 M 1/2 maTT |t 5% |
R3IOIO | 12-2-13111 359 ““‘ST?" FIXED Co""“'““" 0.56 M |12 WATT |ti0% |
R3008 | 12-2-13110 904 F:w“ B, ;( 1%";2 LOHGU 620 o | WaTT |I 5% ]
R3007 | 12-2-13311 330 |34 5T0he &' iBe Lona oM 2.2 |12 marr |2 ]
Tl IR 535 |RESISTOR, FIXED COMPOSITION N L wATT |Tio% | 1
R3005 | 12-2-13111 152 “ﬁ;s;?‘:- FIXED COMPOSTTION 0.15 4 |1/2 watT [fros |
R3I004 | 12-2-13111 L R T 0.1 u I waATT (tiog |
R3003 | 12-Z-03111 287 |RESISTOR, rIXED COMPOSITION 22 X /2 WATT |tio% )
R3002 | 16-R-6B373 1526 Tﬁ/ﬁ‘ DLA, X 21732 LONG | 330~ 1/2 WATT |1 9% 1
A3001 | 12-2-13110 7enNESL M0, FIAED, MiNE WOURD 1.8 |t/zmrr [tsg [
3010 | 16-c-32720 7533 | CA A O ea ol f/5h D'ELEC. 1100 wurp|s00 wvpc |t 5% |
£3009 | 16-C-63900 6761 [ Tine Bviinasg e oot [ TR0 Tsoowme | — | o
3008 | 12-2-13100 3547 c;?;cimn. 2ra BN APER DIELECS giuFD |300 wypc [t10% |
£3007 | 16-C-32646 6813 [SAPACTTOR, T AXED WAy DUELEC luz00 wurn|500 wvoc [fios [
£3006 | 16-C-31908 1569 |APACTION, FIXED WICK. DTECEC- o200 murp 500 mvpc [f10% | 1
3005 | 12-2-13100 9547 | AP A e e e DIELEC| 51 wrp [300 wvDc |10 | 1
©3004 | 12-2-13100 9587 |CAAC TR, e EDuach» DIELEC.],05) wrD |300 wyDC |2 I
?_lg_g_g 12-2-13100 3559 ?:gacé”f’?'lr;;g”ﬁ;“' DIELEC.| o | wrp |300 wvoc [*i0g | 2
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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
BuOrd Dwg 1371931
Resistance Tests
Terminals Normal Minimum Maximum
2 2.4M 2,28M 2,52M
3 470K L23K 517K
6 13 18 0]
g 25 26,
53K ‘50-%1( 5%. 7K
9 2.4M 2,28M 2,52M
10 L70K 423K 17K
14 470 L Lol
15 56K 53.2K 58, 8K
2l 470 LLé Lol
22 96K 53.2K 58. 8K
31 470 Lhe Loy
32 59K 52,.2K 57.75K
3, 560 532 588
3 470 L6 Lok
Lo 560 532 588
Lo 2.4M 2,28M 2.52M
?+ 2.4M 2,28M 2.52M
0
én to 1| 0
3% é 48 to | O
43, LrLr 490,51 L70K LLEK LoLK
to 1
5,12 to 4l 5.6K 5.32K 5.88K
ué to 16 75K 71,25k 78.75K
50 to 23 75K 71.25K 78.75K
DC Voltage Tests
Terminals Voltage Terminal Voltage
11+ 21 231, 38 1.2 1+3 Ll 50 51 85
33, 4,5 55,5 180
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Table 47

UNIT 3012 - PARTS LIST

STHE0OL DESCRIPTION VA LUE RAT ING ToL l

DRAWING MO QUAN

X 30_Db

- KET
x300s | OCNE

looocaay 2

X3004a
X3003 |
%3002
X 3001

SOCRET

12-Z-7510-114 4

1300%
13008

LAMP NE-51

17-L-8806 -130 2

V3004 TUBE(58144)

12-2-13005-652 |1

v3003 | TuBE(5751)

12-2-13005-574

V3002 | TUBE(5814A)

12-Z-13005-L52

V300! | TUBE(5751)

12-2-13005-574

P300! CO_N_INECTOR

12-Z=-TU3=-G389

R3028  |RESISTOR | sek |4 watl [3 sx | ia=z-i3ini-zez | o

1327? RESISIOR 1 S K WATT : £ 12-2=13111=-292 ]

RI0ZS RES I1STOR 560 % waTT |2 38 [ ig=2=131ii=21a [

R3024 RESISTOR | 470 K | § WATT | 2108 [ ig=2=13111-350 1

FE)O?J __REISM_ . ___'?5 K wWATT : 5% 19=I=13111=-295 ]

RI02E RES I8TOR 5.6K 2watt ¥ sg | ig=z=13111-700 |

RIOZ RES 13TOR 110 K | WATT [ % 58 [ 12=2-13111=530 |

R3I020 RES | 3TOR 4100 | 4 wart |2 sg | ieez-idini=212 |

RI0I9 RES 15TOR 258 | 1mez=13101= 33 |

RI0IB RESISTOR I35 | ig=I=1311i=31a i

RIOI6 RES ISTOR 255 [ igez=13111=530 i

RIOIS RES13TQR :sg | 1e-z-i3111-314 [

R3014  |RESISTOR Tog [ 12-1-03111-212 )

83013 RESI3TOR P sg | i2-z1=i3111=214 |

R0 1 RESI1STOR Tiof | 13=2=13111=33%8 |

A30I0  [RESISTOR 2 sg | 12=z-13111-295 |

R3009  |RESI3TOR 58 | 12-2-13111-700 [

RI00S  |RESISTOR 258 | iz=1-13111=530 i

RICO7  |RESISTOR Z 5% | 1e=z-13111-212 '

R3006  |RESISTOR 3 55 | 12-2-13111-3%1 ]

RIOOS RES I13TOR - 5% 12=7=13i1 =314 |

R3003  |RESISTOR 110k | matt |2 58 [iz=z=13111=530 |

RI002  |RESISTOR 470 K | 4 waTT (I 5% | 12=2=13101=314 '

R3O0 | RES ISTOR 4700 g waTT |2 5% | 1g=z=13111-212 [

C3020 1I00WYDC

C3019 IOOWN DL

Cloie | aowNDe

cI0IT | oo wvDL

Cl0is | oo N

Cios o _lrecwuoe

3014 X SS——

‘—:-’T,‘—B—-(APAC,\TOR 068 MFD{300wWyD( T10% (12-7-13'00- 9557 { 2

c3013

c__s {CAPAC I TOR .00 WFD | 300 wvDC| 2i10% 12=1=13 1009499 ]
atl

z——-—::;: CAPAC i TOR 916 MMF 51-128 2

ciove CAPAC 1 TOR 100_WvVDC

cion? -

G300k CAPACITOR <\ WFD | 700 wWDC | o108 12=I=13100~9559 ]

C3005 |wracnor | . WUDC

£3022 |

€302} |

CT3004 _|CaPACITOR .1 MFD | 300 WWDC|I10% 12=1=12 1009559 ()

€003 |

c3002

C 3001 . -
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Figu.re 76. Dual-Channel Amplifier, Schematic Diagram
(Unit 3002)
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Table 48
UNIT 3002 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 980156

Reslstance Tests

Terminal Normal Minimum Maximum
2 2. 4M 2.3M 2.5M
3 L70K L23K 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
1k 470 Lu4g Lol
501 56K Sa.ZK 58.8K
21 470 4L Lok
22 56K 53.2& 58.8K
31 470 Lh6 Lol
32 55K 52.25K 57.75K
3% 560 532 588
a 470 Lhe Lol
0 560 532 588
42 1.5M 1.42M 1.58M
49 1.5M 1.42M 1.58M
56,53,59 0 0 0
8,17,24 to 1 0 0 0
32,39,48 to 4l 0 0 0
43 to 1 470 LL4 40l
L to 1 470 (I Lol
50 to 1 L70 L4Lh Lol
5t o 1 470 L6 Loy
5 to 41 12K 114K 12.6K
12 to 41 12K 11.4K 12.6K
43 to 16 75K 71.25K 78.75K
50 to 23 75K 71.25K 78.75K

DC Voltaze Tests

Terminal Volts Terminal Volts
14,21,31,38 +1.2 43,44,50,51 +85
33:40 +H.5 55:5? +125

Voltage tolerance *20 per cent, Measurements made with two
input grids grounded to chassils.
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Table 49
UNIT 3002 - PARTS LIST
SYMBOL ﬂESQRIFTIDNT VALUE RATING | TOL DRAWING NO Quan
x3006 | i
Y3005 | SOCKET 10004 47 ]
X3004
X2003 | sockeT 12-Z-7510-114 &
%3002
%3001
15005 1 amp NE-sI NIT-L-6806 -130 2
lacos
V3004 TUBE(S5814A) ]
3003 |TUBE(S751) 12-2-13005-574 l
V3002 | TUBE(S814A) |
w300l | TUBE(5750) 12-Z-13005-574 1
P3001 |CONNECTOR 12-2-T1I3- G389 .
R30%8  |RESISTOR Sse K | dwatr |3 sg | j2-z=1311i-202 |
A3IOF? RESISTOR soK |y waTT | s | 13-z-13111-292 |
RI026  |RESISTOR 560 | & WATT |2 5% | 19=2=13111=214 |
R3024  |RESISTOR a7ox | 4 watT [Zio% [ieez-13111-350 |
R3023 RESISTOR | 75 K 3 WATT 258 [ 1meze13111-298 |
RI022  |RESISTOR | Vek | 2watr [T % | imez=13110-2GA | 1
A0 RES I3TOR 110 K | WATT | * 58 | 1g=2=13111=530 |
A3I0Z20 RES ISTOR 4700 | 4 WATT |2 58 | iaezeidini=2i2 !
R3019 RES ISTOR 4™ g watT |2 58 | im=2-13101—-330 !
R3018 RESISTOR 470K FuaTT |2 88 | 1gez-1311i-314 |
RIOI4 RES 13T0A 1o K + watT | % sg | igezei3111=530 P
R30S RES 13TOR 470K b owatt |¥ sg 1B=2=13111=314 i
R3014  |RESISTOR 4700 | 4 WATT | % 58 | 1e-z=13111-212 i
R3013 RESISTOR 560 | § WATT |2 58 | 12-2=13111=214 1
R30I RESISTOR | 470 K % WATT | 2108 | 13=2-13111=358 1
R3cio RES |3TOR 75 K 4 watT 2 58 18=2=13111-895 |
RI009 RESISTOR 12K WATT |2 sg | 1@-2-13110-964 |
R3008 RESISTOR _ 110 K | waTT |2 5§ | i2ez-13111+530 I
R3007 RES ISTOR 4700, | 4 waTT |2 58 | 1g=2-1311 =212 |
RI0O6  |RESI3TOA ZAM | 4 wATT [ 58 [ 1e=z=1311(=33) 1
RICOS RES 13TOR 470 K % WAty [3 s IB=7=131) =314 1
R3O0 RES I8TOR 116 K | WATT [ 3% | 12=Z=13111=530 I
R3I002 RESISTOR 470 K * watTT b 5% 12=2=13111=314 [
R3O RES ISTOR 470 | d watT |2 58 | i@-z-130111-212 |
Caoz20 1ID0OWVDC
C3019 eoW DO
c3018 Boowvbe
c3our oo WY DG
Cc3016 B oo B S
C3015 BooWID S
c3014 e iy B
CI0I3 oWV DO
clolg
T CAPAC I TOR .001 WD | 300 wvOC| 2108 | 18=2-13100-9499 ]
€3010  loapacivon 9-16  MMF 51-128 2
CAPAC | TOR .06aHFD | 100 WwDC| 2108 | 18=2-13100-9262 | 1
CAPAC I TOR A MFD | 300 wvDC | 2108 | 12=1-13100=9559 | 3
CAPACTTCR | 0GB MFD| 100WYDC | T1oe | 12 £-12100-9269 | |
CAPAC I TOR o MFD | 300 WVDC|ZI0% | 12=7=13100-9559 @
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Figure 77. Computing Amplifier, Variable-Feedback,
Schematic Diagram (Unit 3011)

Gene Slover's US Navy Pages Table of Contents

TVILNIAENOD


www.tinyurl.com/slover

OP 2074

CONFIDENTIAL

208

Table 50

UNIT 3011 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 1371876

Resistance Tests

Terminals Normal Minimum Maximum
1 1.8 1:7 1.9
5,3 20,3K 18.3K 22.3K

0
546 1M 950K 1.05M
g 20, 3K 18.3K 22,3K
0

9 211K 193K 229K
10,11 560K SOLK 616K
12 0]

13,14 Infinite
16 211K 193K 229K
5 0

18 211K 193K 229K
19 1M 950K 1.05M
20,21 1.8 1.7 1.9
22 20.3 18.3K 22.3K
23 211K 193K 229K
2L 560K SOLK 616K
27 560K 504K 616K
29 61,2K 55.1K 67.3K
30,31 468 Llply 492
33 211K 193K 229K
34,35 332 315 349
36 61.2K 55.1K 67.3K
38 211K 193K 229K
) 16 19 &
L1 Infinite
L2 622 587 653
43 61,2K 55.1K 67.3K
Lh 468 Ll 492
45 1.41HM 1.33M 1.49M
46,47 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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Table 50 (Cont'd)

UNIT 3011 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 1371876
Resistance Tests (Cont'd)

Terminals Normal Minimum Maximum
13 to Pin H 255 242 268
(P3001)
42 to Pin 2 19 18 20
(X3003)
41 to 14 75K 71.2K 78.8K
DC Voltage Tests
Terminals Voltage +20% Terminal Voltage +20%
1 0,05 16 150
E y Ly 29 250
Y 31 L1
7’ 40 by 0.85
9 170 0 0
10 0 41 87.5
13 243 L2 16
CONFIDENTIAL
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Table 51
rC
SYMBOL | DRAWING MO [,q NUMENCLATLRE ] VALUE RATING [ ToL T.“
13004 | 17-L-6806 120 [LAUP, NEON GLOW TYPE MAZDA | i )
CAT i -
1
X3004 | 12-Z-7499 17 |LAMPHOLDER | !
SOCKET, ELECTAON TUBE, 7 PIN I
‘3203 t-2-2540 12 e g &1 BLaTeD M Tik DibeeD | | !
X3002 | 15_q. SOCKET, ELECTAON TUBE, 7 PIN | [
X300} | '2-2-7510 431 AN TyPE Tsi2eq1 w' & | | 1 2
T TROMN AQ S |
¥3003 | 12-2-1300% 620 TUBE.ELECTRON, ' EO0Ye ~ ] I \
¥3002 | ,o_T-5L203 UBE, ELECTRON AUEWA T PIN | i
13001 ) gz03 “3 lMiNIATURE Bu‘r"ren BASE | 2
T3001 | 5w 131317 TRANSFORMER (59559%) ! [
P3001 | 12-2-7112 CONNECTOR, PLUG 7 LUG, | COAX, | ]
2 i“" CONTACT.MTG.STUDS, [.562 C/C ! !
RES|STOR, FIXED COMPGSITION T
RIOIT | 12-2-13114 295188 T & iDe oo 7K 1/2 mATT [t 5% |
W3016 | 12-2-131 11 245 |RESISTOR, F1XED COMPOSITION 5% 172w |5k o
R3I0IS [ 12-2-13141 aap{RESLTON, HIACH SOuEO=TTION 22k [1/2 Tt |tiog [
RESISTOR, FIKED WIRE WOUND -
BICIE [H2-2-43110 837|V5/64 DIA. x 21/32 LONG 470 |1/0 maTT [T osg |
RESISTOR, FIXED COMPOSITION +
R3DI3 [ 12-Z-13011 322 175 DIk, K .406 LO 1.0 M 172 WATT |2 |
R3012 | 12-2-131 101 3oz ESL3IOR, EIEED °°"Egs‘”“" 0.15 & |i/2 waTT [*i0% |
R3011 | 12-2-13101 324 |t S;?E' XIXEDQQCEQHPOG [ 12w Jizzmrr ftss ] o
A3010 | 12-2-13111 359 |RESLSTOR, FIXED COMPOSITION | g 56 w |1/2 watr [Ziog | o
n{smrﬁﬁ. !I&Eﬁ %Ii{ WIURG
A3008 | 12-2-13119 304 5/64 DIA. X 1932 LONG 620 | oWATT | T 5% !
A3007 | 12-2-13111 339 M3 S I0h: FIXED COMPOSTTION sq M |i/zmarr (| 0
e R T o35 |PESI STOR, FIXED COMPOSITION 0.t 8 li/z Ty [f1ex |
R | Fi
R3005 | 12-2-13111 e b e i e 0.15 M |1/2 waTT |Ti0% |
witna | wscaeiainl 55| RESI STOR " F IXED COUPOSTTION 2 o e e B
R3003 | 12-2-13111 287 AESTATOR, “FIXED CONPOSTTTON 22 % hzmrt [tes |
A ,
A3002 | 16-R-6837) 132 m s o Siae o 3300 |i/2 warr |t 55| 1
RESISTOR, FIXED mnt WOUND +
R300L | 12-2-13110 79916764 DIAX21/35 L 1.8 /2 WATT 5% l
CAPACITOR, FIXED MICA, DIELEC. ¥
€010 | 16-C-32720 7533153/64 x 53/64 X 11732 5100 MMFD|500 wvDe |I 5% | !
€3009 | I6-C- 30188 5001 | Sy s S0 e DIELEE- fg10 mmrD 500 wvDc |42 |
€3008 | 12-2-13100 5547 |CATACTTOR, FIXED PAPER DIELEC| ™ o1 mpp [300 wvnc [fiog |
CAPACTTUR, FTXED ulca DTELEC. ¥
€3007 | 16-C-32646 6813 53/64 %_53},“ X 11732 4700 WMWFD 500 mvDC |Zi0% i
CAPACTTOR, FIXED MICA, DIELEC.
C3006 | 16-C-31908 15693 6e x S3/64 % 5/32" 2200 WWFD|500 wyDC |110% | 1
ZHET CAPACITOR, FIXED PAPER, DIELEC, v i P
€3005 | 12-2-13100 giay {CATAR TER .01 wep [300 wvDe |Yiof
€3004 | i2-2-13100 9587 C:P!CP}'RR.TF XEgNEnPEﬂ. DIELEC.| o5i wFp |300 wvDC |* 5% !
c 3007 EAPACITOR, FIXED PAPER, DIELEC.
£3002 12-2-13100 o IB')'SS 400 DIA. 1 3/8 LO 0.1 wFp (300 W¥DC | 0% F
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INPUT, FINE C T , Rl OR R2

INPUT, FEEDEACK FROM MOTOR WiNDING
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INPUT, COARSE C T , Al OR A2

1
2.
3.
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1
I i
; R332) i
3 = .|
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Figure 78. Servo Control, Double-Speed, Velocity-Lag,
Schematic Diagram (Unit 3304)
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Table 52
UNIT 3304 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 980419
Resistance Tests
Terminals RESISTANCE*
Normal Minimum Maximum
1 124K 117K 131K
2 124K 117K 131K
a' 705K 670K 740K
24K 22,8K 25.2K
6 1M 900K 1,1M
11 Infinite Lo e
12 Infinite - -
13 Infinite ], ———
14 344K 327K 361K
15 730K 660K 790K
16 28.3K 26 .,9K 29.7K
17 INFINITE . L
18 9.1K 8.6K 9.6K
19 1K 0.95K 1.05K
21 100K 90K 110K
22 497K 4l 5K 49,5K
29 0 0 0
30 24K 22.8K 25.2K
31 0 0 0
32 52K Lok 55K
33 0 0 0
35 94K 89K 100K
6 60 5k 66
1 Infinite -—- -—-
4o 514K L63K 56 5K
43 24K 22,.8K 25.2K
Ll Infinite —— Lo
L5 0 0 0
L7 0. 0 4
48 Infinite i =
55 100K 90K 110K
56 2.64M 2.5M 2.8M
57 1K 0.95K 1,05K
58 100K 90K 110K
59 100K 90K 110K
60 730K 700K 760K
62 770K 740K 1M
6 770K 740K 1M
6 770K 740K 1M
11 to 52 0.75K 0.71K 0.79K
12 to 13 190 170 210
12 to g& | 39K 58K 66K
12 to 1.8K 1.7K 1.9K

212

#A11 controls completely turned clockwise.
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Table 52 (Cont'd)
UNIT 3304 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 980419
DC Voltage Test
Terminals Volts Terminals Volts
17 0 Lo +240
18 +2.8 16 +47
14 +165 2 +250
a +19 1 +250
++8

Voltage tolerance *10 per cent.

input grid grounded to chassis.

Measurements made with
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Table 53
UNIT 3304 - PARTS LIST

stusaL| pRaming no  TaECS NOWENCLATURE L vaLue | maving ltou | H2
T3301 | 5P MO BTHI_ TRANSFORMER \

B3| i2-z.1s10 113 | JRR Tae THSTIERE TVBEr 7 I Kl
X3301 12-2-7510 0 v 2 T P LR ;
¥3303 16156203 | &0 |CHECTRON TUBE, GAYO BEGEIVING |
¥3302 ELECTROM TURE,CBZwAMI|NTATURE !
v3301 (22643005 | 574 | R Cinon wUiey cIR) Do TRV \

CONNECTOR, PLUG, IB Uﬁ o

3301 6340 | GONTACT Whc STUbs 3,686 scle !
P30

= s cmntcﬂﬁ AECPT, BR, i "
J3304 122227113 3001 | AD NYLON INSUL S NG !

UL, WITHWTG NUT | |
TOR PT. BR.
03303|  1zez-7013 | 3003 [GEMECTRR1, 00 Ty BN Koy

; CONNECTOR, RECPT. BR, NI PL | .
J3302] 12-2-7113 3004 |GN NYLON INSUL. WITH MTG NUT |
RECPT. BR. Ml PL

CONNECTOR
J3301)  12-2-7113 | 3002 | gk NYLON INSUL. WITH MTG NUT o 0
o : S P RN | W )
R3326 12-Z-13110 52 73| RESISTOR (ADJ.) ’ggug 2 waTT [Zr0%] 3
R3325 | "
R3324 |
R3323 | |
RI3220 seonk 3 | RESISTOR, 22 e 1Piel e
7332) 5/8 LG X 1,4 DiA. wEcom |2 =
A3320 |
R3319| | ! | |
| Sy ¢ ﬁzsrs’roa TIXED COMPOSTTION, | [Lex (L . Tt
3318 2-2-1311)_ | 226 | 406 LG X ,175 DIA ' __T_b;m“j‘_ [T WATT :_zx_i |
R T X P : i
iy | o ey e |
! ?-l-__l__31?l Jl ?'“ ...17542._116 i '575 4
- RESISTOR, FIXED CWPOSITION-
'.4-2-',3_"' | 260 1,406 LG X 275 DA
RESISTOR, F
e et v
- | XED WP SITION,
310 _'.?.-_Z:‘_?.'” | 220 1,406 16 % 72 DA,
/3310 2213411 261 |RESISTOR, XED COMPOSTTION, |
il SR LD LU B b e B v 2
ISR Tty 4 % bl r
RESISTOF FIXED CONPOSTTION, |
_R3308,  12-2-13111 | 483 [.gﬁo_uﬁ.iau_ma,_. '_ piiv 1 5-115_ Jr' !M_T_ f-_z"—l
RE5ISTOR, FIXED COMPOSITION, 470 K
R3307| _ 12-2-13111 | 356 | 406 LG X 175 Dik. _l_wws_,-_*_!a'r_f_ [2102]
RESISTOR, FIXED COMPOSITION, |6 2.& 1 +
R3306, _ 12-Z-13101 | 318 |,4061G k 475 DiAx oGS |rwarT [fsgl
| .. |RESISTOA, FIXED COMPOSITION, |4.3 K . ]
A3205| (2203101 | 235 |06 1C Kk L 175 pime oo TN | bws I
| RESISTOR, FIXED COMPOSITION 00 K
R3304!  12-2-13101 | 529 | 750 |G % ,280 DiA, ” Hgs owatT 2 sE 1
i RESISTOR, FIXE POSIT Ts
RIj0n,  i2-z-i3vit | 362 | ape oﬂk”%nxpg::T:ﬁz‘ Juécom 2 warr F1og] 1
R3302|  12-2-13111 | 357 | Eg?glf,gﬁ' 2125 ©%wE B watr tiox| o
i ¥ED conpnsmow. 720 K -
83301 12-2-13111 306 | 406 1G % .175 D 4 Omus 7 waTT 2 | |
- R THN Ty‘:—ﬂﬁ—rkﬁbﬁen—' = ‘I Y1 R [T s Pl
_12-2-13100 19333 |1 5/8 lG,M 'é' 62 DI "‘—5" wypc [=10%. |
PA XED PAPER, .01
_izzeiaioo[oase |DNERUAIRINE B | g lioel o
CAPAC]TOF[. FIXED PAPER, | +
_12-2-13100 11 B WED WyDe =20%] 1
L w.clron r XED PAPER, L0510 o0 [+
: 9 17/8 Gk_.L e ——— D WiDe - E. N
I IXED MICA. 500 +
16 -c-31903 | 1089 gysl X 53/64 X 11/32 !.;.IOL t
ACITOR, FIX PAPER . 3
12-2-13100 | 9551 z?’é LG :D;nbl TPV LMD | avbe
. APACIT XED MICA.
___E_C 32720 7533 | EATACH 90y EVRD VS xS
986504 | = camuroa e
LT s s D
' | = |
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CO {4 AT il ttlllﬂ' .
i
@ = -{B) F{ CONMISTIONS TO FOIDAACK POT. HRTES
i \ Ly SEC FEEDBACK TABLE AT LEFT
H L { b = TOMMINAL POINTS O TOMWINAL BOARD,
L]
G H r‘® ut . ;e = CHASSIS COMREETiON.
: Lo - 3. TEST W ACCORDARCE WITH BImRD $¥ 2/6ez7
el CouNCETIONS T MATC cOemaTon
| 14 e EOmArR TN TR AF LRt 4, SIGWAL FLO® |WDITATED BY WEAYY LINES.
L
L@ f® u.nluc—@ : ; S & vALUE TO BE DETEMMINED AT TEST
i € IMPUT S IGHAL (400 CYCLE
— ST ¥ OUTRUT SIGNAL 6O~T0 SEAYO AMPLIFIER
[ =0 | 52 —-®
21 IMPUT, FILAMENT SuPRLY (6.0v., ZOAWF. D ¢ FOT. GMD)
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] i 33 AWPUT, 12 YOLTS 400 EYCLT A € ROFCAINCE 0,07
< Rope
£ ¢ U MU B 230 YIS ACGULATID D € , 004 AP
- v ANPUT B2 +290 WOLTS RECULATED D € .01
X iweyT, (TCEDBACK FRCM WOTOR ®10CiwG |
I :; AWPUT, WEFERENCE 113 YOUTS GO-CYCLE A € .06) M3,
© DUTPUT TEST INDICATOR FOA 3EAYO CONTROL
N

FL AHORW ARONE AND MECAISTOR (3300, l JATT WIRE-WOUND |
mfﬂ B MOUNTED Om FOMALD © T k

POTINT | CMETORS, 298 AKD 3380, ARE DXTERWALLY WOUNTED.

INPUT SERVD AWPLIFIEA TEST Siakal

Figure 79. Servo Control, Velocity-Lag, 400-cycles,
Schematic Diagram (Unit 3301)
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Table 54
UNIT 3301 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 980602
Resistance Tests
Terminal Normal Minimum Maximum

M 0] 0 0

1 to & 100K 95K 105K

2 to 43 100K 90K 110K
3 to W3 10K 8K 12K

7 100K 90K 110K
8 5.6K 5.0K 6.2K
g Infinite -—— -———

g to 19 100K Q0K 110K
9 to 16 10K 8K 12K
10 200 180 220
11 85 76.5 93,5
12 85 IG5 93.5
14 Infinite —— -
1Lk to L3 122 109.8K 132.2K
16 0 (0]

17 to 43 220K 198K 222K
18 510 Lgg 535
19 to 20 5.6M 5.1M 6.1M
2 620 590 650

2 %9* 38.5K 39.5K
26 ‘5 76.5 93.5
27 85 76.5 93.5
28 0 0 0
30 510 485 535
33 820K 740K 900K
35 820K 740K 900K
36 Infinite -— =
38 1.8K 1.7K 1.9K
Lo 1.8K 1.7K 1.9K
Ly 100K 95K 105K
L6 0 0 0]
L7 6] 0 0
49 0 0 0]

50 0 0] 0

51 0 0 0]

55 52K 54 .,6K 49 LK
56 0 0 0

17 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 155K 1.13K 1.58K
63 15.5K 14 ,7K 16.3K
65 1.6K 15K 1.7K
66 1.6K 1.5K 1.7K
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Voltage tolerance 20 per cent,.

input grid grounded to chassis.
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Measurements made with
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CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS
Table 54 (Cont'd)
UNIT 3301 - RESISTANCE 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 1K 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 21K
77 11K 900 1.3K
78 33.5K 31.8K 35.2K
79 5.5K 5.2K 5.8K
80 59+ 9K 5.2K 5.8K
81 5.5K 5.2K 5.8K
85 to 83 11.8K 11 12.'5K
85 Infinite T el
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 2 200 160 240
F to D 25K 20K 0K
R to N 27K 25.6K 28 4K
C To I 100K 80K 120K
Stabilizer and 60-cycle gain control completely
turned counterclockwise,
DC Voltage Tests
Terminal Volts Terminal Volts
1 0 28 0
2 +36 30 +0.3
8 0 31 +210
9 +240 32 0
10 0 33 0
1k +0.8 5 0
16 0 1; +158
17 +91 b +210
18 +0,6 L4 0
19 +123 L6 0
20 +55 L7 0
23 +16 L9 0
24 0 53; 0
26 0 0
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Table 55
UNIT 3301 - PARTS LIST
SYWBOUTDESCRIPTION | VALUE_ | AATING [YOL | DWG K0 | 1§ RIS SYMBAL[DESCRIPTION | VALUE | RATING [TOL | DWG WO | ho |atg
3315 [CAPACITOR [,047 WMFD 100 RVDC|Z13%|12-2-13100 |9267] | R3338 |RESISTOR 15 K 1 wATT] D 58] 12-2-13111 478] |
33314 [CAPACITOR | .01 WFD 300 wyDc|2 08| 625196 133 ] | 3337 . +
= - RESISTOR | 1.3k | | wATT|I 58] 12-2- 454
£3313 [CAPACITOR | .047 MFD [100 wvDC 2 10%] 12-2-13100 (9267 | 1 #3336 (RES!S } i it
T3312 CAPACITOR | 0.1 MFD|300 wyDe|2z0%| 12-2-13100 [9541 | | R3335/AESISTOR | 51 Kk |1/2 WATT|Z 5%] i2-2-13111] 261] |
©3311 JCAPACITOR | 022 WFD |300 myDC|220%) 12-2-13100 (9537 | | R3334 [RESISTOR | |k |i/2 waTT|2 12-2=1314 4} 220/ |
C3310 [CAPACITOR -47 WFD |300 wVyDC g 12-2-13100 |9345 | 1 R3333IRESISTOR VB 7. maTT 2% |ezs225 - i
G3309 [CAPACITOR | .047 WFD [300 WyDC|Zo0®| 12-2-13100 [9539 s R2I32 |ncsisTow Yaway T 12-T 431 - ]
C3308 [CAPACITOR | .022 WFD |300 WyDC|Z20%|12-2-13100 (9837 | £330
RI3I0 |RESISTOR | 2.2 MEG|1/2 WATT|Z 1%] 625225 3| 3
gggg; CAPAC I TOR 100 WYDC 12-2-13100 [ * | 2 AA329 & / %
C3308 [CAPACITOR | 022 WFD |30 WDC|220% | 12-2-13100 |9537 | | R3328|AESISTOR | J8 K |i/z WATT|S10%| 12-2-13111] 286] |
€3304 CAPACITOR |. 0068 WFD (300 wvpe|2i0%]625196 129 1 R3327 [RESISTOR | 10 % | | WATT{Z10%|12-2-131i1] 517] 1
£3303 | i A3326 | ADJ. n +
c3302 [CAPACITOR | 0.1 WFD 300 m.rr:c.f_o.; 12-2-13100 (9541 | 2 335 [Reslstom | 0! MEG| Z wWaTT| 1208 626052 68| 2
33301 [CAPACITOR | . 047 urDT'wa wvDe | 208| 122213100 3539 | | R33z4 [ aon | 25 x| 2 WATT|Z208| 626052 e
1 3323 JRESISTOM | 10 Kk | 1 WATT|Zi0%|(2-Z-13001] 517] |
X3307 | ooodsr | |1
x3202 | soce b izezersio | o4 poaie i
%3306 Ri3og [RESISTOR | 3.9 x  [1/2 wATT|Z 1%] 525225 8| 4
x330% | R3319 !
%3304 | SOCKET | 12-2-7510 i 5 — = N ¥
%3303 J ; R3318 |RESISTOR 100 K | RATT|-10%]12-2-13111 iasl_:
x3301 | R3317 |RESISTOR | 0.15 weG[1/2 wavT|Z sg|i12-z-13111] 302) 1
et —-1 I R3316 |RESISTOR | 0.22 MEG|1/2 WATT|210%] 12-2-13011 | 354 1
VSE{ES X | R3315 IRESISTOR 5100 1/2 WATT|® sglja-z-13111 ] 213] 1
v3205 | Tusk R7ze) 3 S ———— T
L I L__ R | o :nzsrsron 0.1 MEG [1/2 WATT|2 5% 12-2-13111 | 298 2
3 I \ —
¥3203 | TUBE  (SAvewat | | 1 ! R3312 RESISTOR | 0.1 MEG|1/2 WATT|%10%| 12=Z--13111] 350] ¢
253 o :
¥3302 pTUBE _(9751) } 12.2513005 | (74 1 R331| (RESISTOR | 0.82 MEG|1/2 WATT|210%|12-2-13111 | 361 |
¥3301 | Tuse  (6005) e ! 'A3310 [RESISTOR | 5.6 K_ |1/2 WATT|Z 0%| 12-2-13111] 280 |
43304 | TIP JACK 12-2-7113 | 30034 1 R3309 [RESISTOR 39 k(1,72 waATT|Y 1%]s28228 19 1
43303 | IR QAGK] — ot A IE L ) R3308 [RESISTOR | 5.6 MEG|1/2 WATT|Z10%] 12-2-131 11 371 |
gazoe | Tip gaekd [ 1 Ii2-z.7113 | 300y | A2307 |RESISTOR 22 k |1/2 wATT{210%] 12-2-13101 ] 287 1
P LU EC/ 1L | ! 12-2:7113 13003 | R3306 [RESISTOR | 1.5 k | 2 waTT{fi0g[12-z- 13001 741] 1
13301, LLAME. THE'SL ) NI7-1-6806 | 130 1 R330% |RES | STOR 27 K _11/2 wATT|® 5g]12-2-13111] 254] 1.
Y3004 | TRAGREORMER|A 95793 ) sk parser | 1 R3304 [RESISTOR | 5100 |1/2 WATT|® 5| 12-2-13t01| 213 1
T3303 | TRANSFORMER (595671 R e o e L O ) R3303 ReSISTOR | 0.1 MEG|1/2 wATT|Z10%] 12-2-13111] 350] 1
T3307 | TRAMSFORMER([SY3663) ] _{SK 137354 ! R3302 [RESISTOR | 200 |[1/2 WATT|Z 1%]s525228 43] |
T3301 | TRANSFORMER(535982)| 3k 272904 ! A3301 [RESISTOR | 620 | | WATT|* 5%|12-2-13111 | 445] |
P330| |CONNECTOR — 12-2-7113 1639y 1
R3344 | RESISTOR | 0.1 MEG |1/2 WATT -::'— 12-2-13100 | 350 = B ~ =
R3343 | RESISTOR | 1.1 MEG [1/2 WATT}- i%]625225 59 | €3320 [CAPACITOR| .47 WFD 300 @¥DC|210%] 12-2-13100 [9567] |
RI3I42 | RESISTOR | 2,2 MEG [1/2 “”—P 1%[625225 E' ci119 i
i sy e {100 WvDC 12-2-13100 2
RI341 [ RESISTOR | 10 K [1/2 WATT{Z g 12243111 | 244 | c3ifg fARACITOR i *
R3340 | RESISTOR| 1.5 K | 2 WATT 210812213000 | 744 | €3317 [CAPACITOR |, 0051 1FD [500 WvDcl? 2%| 16-C-32715 (6053 |
A3339 |RESISTOR] 11 K 2MATT[Y SE12-z-i3000 ] 707 | C3316 [CAPACITOR | .47 MFD3C0 myDc ¥10%]12-2-13100[9867 ] |
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Table 56
UNIT 3302 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 1371797
Resistance Tests
Rotate all controls completely counterclockwise.
Terminals Normal Minimum Maximum
1 690K 621K 759K
2 75 71 79
3 185K 167K 203K
L 207K 186K 226K
5,6 0] i i
7 150K 135K 165K
8 No connection |--- e
9 0
10,11,12 No connection|--- s
la Infinite e il
1 0 - -
15 185K 167K 203K
16 470K LiL6K LohK
17 1,2K Lo LK 1.3K
18 690K 621K 759K
19 53.2K 50. 2K 56.2K
20 510 L85 535
21 3.9K e 2K L 1K
22 10CK 95 105K
23,24,25, No connection|.___ A
26,37
28 1.,07M .97M L.17M
29,30 85.6K 77.6K 9k, 6K
31 L70K LLEK Lok
32 52.3K 47.3K 57.3K
33 1.0K 0.9K 1.1K
34 No connection|--- et
35 820K 740K 900K
36 No connection|--- g
37 1.2K 1.1K 1.3K
38,439 No connection|--- -
Lo Infinite = o
L] 715K 6L, 5K 78.5K
Lo 95,.6K 85.,6K 105.6K
L3 Lo1K 361K 441K
Ll Infinite e e
L5 52K 49K 55K
L6 Infinlte e e
L7 180K 162K 198K
48,49,50,51 No connection|--- e
CONFIDENTIAL
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TROUBLE SHOOTING ELECTRONIC UNITS

Table 56 (Cont'd)
UNIT 3302 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 1371797

Resistance Tests

Rotate all controls completely counterclockwise.

Terminals Normal Minimum Maximum
52 Infinite i ——
53 No connection - i
54,55 No connection s -
56 1.7K 1.6K 1.8K
57 No connection s o
58 20K 18K 22K
59 492K 467K 517K
60 1K 0.9K 1.1
61,62 No connection -— S
6 15K 14K 16K
61'!‘,65 5. 4K 4,9K 5.9K
66 2.75M 2.70M 2.80M
67,68 No connection S o
69 1,8K 1.6K 2.0K
70 1,.7K 1,6K 1.8
71 Infinite 2 i
72 80 72 88
72,7“,75 No connection -— —

7 33K 31K 35K
77 5.4K 4,9K 5.9K
78 5. 4K 4, 9K 5,9K
79,80 15K 14 1%
81,82 No connection === i
83 80 72 88
8L Infinite s ——-
85 5.1K 4. 8K 54K
86 1.8K 1.6K 2,0K
87 No connection i o
88,89 15K 13.5K 16,5K
90 33K 31K 35K
91,92 1.7K 1.6X 1.8K
93,%1*,95, No connection s woid

9
97 0 - S
98 53.1K 49, 2K 57K
99 No connection L il
100 20K 19,8K 20.2K
101 0] RS s
CONFIDENTIAL,
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Tabie 56 (Cont'd)
UNTT 3302 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 1371797
Resistance Tests
Terminals Normal Minimum Maximumnm
102 No connection -——— b —
103 15.4K 14, 7K 16.2K
104,105 1575 1.6K 1.8K
106,107 0 o i
108,109 No connection “== i
110 750 712 7€8
111 Lo2K L3k 541K
¥l2 22K 21K 23K
113 L92K 467K 517K
11%,115 150K 142K 158K
116 22K 21K 23K
117 53.1K 49,2K 57K
118 24K 22K 26K
119 22K 21K 23K
120 22K 21K 23K
121 172K 163K 181K
122 242K 218K 266K
123 L1K 37K LEK
124 No connection _— P
125 LLK 42K LEK
126 0] S R
127 172K 163K 181K
128 150K 142K 158K
129 0 - s
130 173K 156K 190
131 22K 21K 23K
132 Ly 42K 46K
133 2UK 23K 25K
l3h,135 150K 142K 158K
136,137,138, | Infinite s -
139,1%0]
141,142
143 0 e ——
14l 145 2.75M 2,70M 2,80M
146 1.0K 0.90K L L
147,148 0
149 0.55M 0. 54M 0.56M
N to R 27K 25.5K 28.5K
(Plug 3301)
D to F 25K 22.5K 27. 5K
(Plug 3301)
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Table 56 (Cont'd)

UNIT 3302 - RESISTANCE AND VOLTAGE TESTS

BuOrd Dwg 1371797

DC Voltage Tests

Terminals Voltage +10% Terminal Voltage +10%
1,2 0 60 0
3 lég 61,62 No connection
L 0.85 63 €4 ,65,66 0
540y 7 0 67 68 No connection
8 No connection 69 70 71 72 0
9 8] 2 No connection
10,11,12 No connection 0
13, ll+ 0
15 3.5 No connection
16 0 83 84 485,86 0
17 1.7 No connection
18 0 89 90 0
19 250 6
20 1.9 93, 9h 95 96 No connection
21,29 . 0 97’ 0
23,24%,25, No connection | 98 242
éé,é? 99 No connection
8 70 100,101 0
29,30 215 102 No connection
31 (0] 103,104 10‘5 0
32 225 136,107
33 0 108 169 No connection
34 No connection 110’ 2.6
35 122 111 5.8
36 No connection | 112 73
37 20 113 72
38,39 No connection | 114,115,116 0
L0 0 117 250
41 103 118 80
Lo 250 119,120 73
43 80 l2l 122 (0]
4 45 46 0 123 127
L7 138 124 No connection
438,49,50,51 No connection | 125 73
52 0 126 12? 1;8 0]
63454,55 No connection 15
5 0 131, 1§2 73
57 No connection 133 82
58 0 13%-149 0
59 72
CONFIDENTIAL
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Table 57

UNIT 3302 - PARTS LIST

]
sywnow | DRawing wo. WOM{NCL 4 TURE T
s ] ommn e ‘_nnm: TR l Ltk o [ | vaier | mariws [io [ nge
Tt H ? MI343|  i3-z-1dii1 384 AESISTOA il Do mrrfans | 0
oul _izeres o | uwerounes i 1 = T P =
' - ! s i JBA3an) pEez-pdibe Ted0 TRESISTOR 13 if WATT 498 | 0
28 BReg=T510 > e 1
e f‘“—‘s‘u" . RIJA0| 12-g-131i P86 AESISTOR Iow /2 maTT) si0E
., . H R3339,  12-g-13010 9773 RESISTOA ADVUSTABLL CMED L F maTT [eicE
3 i : - LAl
e i \ t | IZr-1M00 (761 RESISTON | s LI42 maTT anz
n
| 1EETE Ny s [ ! 4 ! 13-2-13010 7330 RESISTOR !.a;c 3 142 WATT 1% | 2
018 | [ . | L e oy LLL] *  RESISTOA M& ; 12 wares | 1
o] i | | RIIMAL 3=g=1300) 478 MLSISTOA 15K L1 WATT eSS )
{ | v | 3T P
0N [ ' : (2=p-13010 7365 RESISTOR s lzwrrast 4
x3382] 17-1-7900 liia iseexer | | 1 T . 1
s5o 1510 P | I T 12-2-13100 1454 AES1STOR [T 1mrr sl
x 13~ SOGRET, I y T ey
= | e s E T T { PI-2=I3I00 B3 MESISTOR | S.0x 147 mTT 458
A | i T \ 1
| i i T _RIIT6] W2ez-idiio 17380 | ALSiSTOR | 2o 12 mITag
- : - | i
H B3378 (2=I-13000 (783 | AESISTOR L tox 2 maTT slog 1
w0 682 I!}w{.”ua_ | | 1 = - T _
e e PR o T T RI3Z4]  i=2=13000 1178 [RESISTOA 5o |1z mrr ezl 1
V3309 LT ! | I
o] i RIAZH)  ba-z-13000  any | RESISTOR liz e Pty sz |
v ! RIIZZ|  13-1=13110 [ %17 | RESISTOR (L] §omATT jarog’ 1
vapeg| 1e-T-TEIRE | TUBE 2776 5 5 A3321 | t@-g-13i10 | 354 | mEsisTOR [.22 WEG | 1/2 waTT 2105 1
v133% I m33zn|  iz-g-130n |31 | mrsison 82 MEC | 1/2 maTTis108 |
| T
bl i R3NP)  iz-2=i0 | 309 | REsisToR g0 wee |1/ mTt 58 ¢ L
i = T RINNE|  1Z-2-13000 | 364 | RESISTOR 1.5 wEG wattisicg] |
w3103| 12-2-13008 620 Tuec soos I : & T = LI
v [ ST i RESISTOR 5.0 K 1/ WATT[ 58 |
=k 4 TusE $731 | 1 AT i ol ELL 3 1 ; /i lasg ;1
1] 1756203 TUSE Bairata | | RIINE]  i3-2-130i8 {391 ] RESISTOR PERT N e R AL T
Tl B = T -
S 437354 : 535565 H ) A3NS 2=2=iding RESISTOR AN 1/7 waTt -IM_
i RIMA|  ep=1diit RESISTON 510 e [ 1/ waTTiesE |
Taaed| sx 137367 595731 : L
T i LERIE] i3=1=13011 354 | RLSISTOR i 12 matTieiog. |
T3202| 32 #1904 TRANSE QAER_$93967 5 — s
LERLE ] I e il LEN RESI STOA 12 WATT|
TI301 L Sn FEVI4S TRANE CAEA. SI5ATL | g s L] e WAL
! I 1 RN az=z=iding RESISTOR 1/2 MATT
[ TR AT £173_lcOMNECTRA 1 bl et L N
1 1 1 1 RO, 12-1=131i 1 263 | RESISTOR 172 MATT
[ T E’lﬂ | | ] ‘ ki RII08|  p2-r=13iil | 350 | RESISTOM 172 ATt
T
43300 : 0| LouNEC TN A i ' 308 1-I-1ang RESISTOR | 1/2 warT,
R i ) LR I 2 T RESISTOR 142 mATT]
§ 108 i T iy RIOE|  K3=2=13101 RES13T0R K 147 AT
i v
Aiicsene  hip lowe . = vl : 200 L RESLATOR s LA
\2z-1ani | 314 mestston A7 e |z mry
_lZ=2-13000 _ 9271 APaisTee amups Paarr g e L eV M
(ol B TR WS- . Y. 1ES (] LATR v mTrasg, dpddnil SN -RebitTon ook LI SsIY
T - v
Beg-idiih 393 AESIStOR | age LI maTTietE I3=1=1110 | 287] KesisTON — 2w 177w
V3az= 13 5T RESVETOR . 730 s | 142 waTT o821 ve=g=13iti | 330 b ResisToR 200 WG | 1S waTTi e
TE RS P R _12=2=13100 | #841] capaciton .1 wo
__i2=g=13000 381 RESCSEOR LY G W AT 10 1 ot = —
> : i 3 i2=g=13000 | 9335] caraciion 1.0 wo
6] 1R-I-iFOL 257 RESAEION A7 S V2 TV AT | s e e T
. B2=r=13100 | a7z cavaciron A7 wo
S V2ZIINE D380 RESISTURL __._._.._i.uu.;_lmm.a.&._d.. S
RBnspey Cesisnn R “ |__83:2-3100 | 9301] capaciton 0015 WD
e aesisrun ] 3373 #7-p-13100 | 943 i ToR .00l o
S St E3=1=13100 | 9547) caraci TR .47 WD
UL 57 Resigton £33i1 PR o i RO L o
. T cunl_ F2-2-13100 | 9547| CapaciTeA L0 WD
13-2-13811 ROSESFEN__ NS ugg 17 matTiasz Loiri. Wi bl S—
CINI] BI=r=13100 | 9541| camaciTon [ wD
(P S B L. _RESESRON adt, Lf2 MATTe%E | b T3
13- 5
VEReILL 533 WCELSTIN i Loz aarTles i £3117] I-1-11100 | 5267) caraCiToR 047 WO
103 M4 AESisTon Atemgs Mawarr et | ACQNCE]. SBTplB0 1 NSO CAPMCIION. L0032 D
oo il R I T LTRSS L 1. b
PEez-rID | TARR ALSTSION #m W Tt 4 antll i |« | apiim 100 woe siel] 1,
A I i TEE T I €331 1z=z=13100 CAPAEITOR
53 T2 1L, T _MA_MJ__M T R - s e
enz 1z=13i00 CAPIEITOR
Ndsg-ruipl (157 REEIATEA e 2wl
£3301]  i-13i00 CAPAC | TOR
~1-1 3000 40 RESISTOR FRER T T R
s 0 e L % 121000 | wsmi capacivon
12-g-13000 7407 mgdssTon . ‘_Lm_ qu" g i2-i-13100 | 9267| casaciTon
P2<z=1hh 1 ceEsiaTen [ STt witf b 3013100 | 9533 CaraciTon
ia=g=i 3l 787 RESISICR K L2 waTT cass 12-1-13100 | 9337] CAPACETOR
) 3 = - i
VimpelE 4D BESESTON 1.5 T maTt 13 | 999 carac o
WII 426052 116 RESISTOA ADUUSTARLL a5 | 2wty L lema-idie .?”i Lapjciron
LLETEI00 :’;52; Sty
FEfphAE Tadif - !
== PE=i3100 | 3541 caraciTon
]_’ﬂ.’.
| FRANL RECEPTACLE MIRE CONNEOTIING - G B L L B :gg;—"&:i
R % iMPYT, (FECDBACK FROW WOTOR INDING)
1
nl T Bpvweut, PUTERDNCE 115 WOLTS B0 C¥CRE 4 T
NOn. eoamfEnion Tami f ) Comcctivas 14 FLComine Pt .0 Awes,
) L Fifofate "
[ OuTRYT TEST INZICATOR FOR SORWD CONTADL
" ] ALLEEY 4 TNPUT SLAYO AUPLIFIEA TEST SaGHML
. — (COMNECT TO COMMON RETURN O FRALE
lipss RECEPTICAL IF MOV USED)
. :
I\ esumetions 13 mire GENCARTOR - " ’
i i A OMECT oM THBLE I o POfMNAL FOINTS O TCRWINAL B4 0D
v [ X - CAUREIS COMMETT ION
W imPut SEGNAL (40D SYELL] " &l
€ DuTRT SIGWAL 60 TD SEAWD AWPLIFIER 3. TEST Im SOCORCANCE W1TH BUQUL SK 2HI6M
4, B = SHICLDED WIRE
Jhoemmur. riLawneT sERr (Eudve, 60 .28 ke
. 5. ALY SHIELOED W ACE ROUAOED 4T 4T END LA £35S
W eeT, CoMON AETURN ATHERNISE Saw).
TRADS SHUWN KBOVD AnD REGSTOR (4303, 103 MATT mikL AN £ MEAYE LINE INDICATES SIGWAL FLOW,
TAETE B MOuNTED 1AL CONNECTOR (71011, 3 GwPuT, 17 WOLTS 400 COELE A.C. MEFCACMEL

PATLNT IOMETCAS,

P50 AND 4D, ARC [3TLRSALLY WUNEID.
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FOR KOLLSUAN GENERLTOR, COMMECT TO M.
FOR FICO GEMERATOR, CORMECT

QUTPUT S1GMAL, 60 CYCLES. 1

INPUT KOLLSMAN GENCRATOR Gi.
FOR FICO GENERATOR, COMNECT TO N.

WRPUT, SPEED TAP, (SEE JUMPER TAGLE TWis DWG |

i

) cu
et

e

[T
myaes

S
<
INPUT, SPEED TAP, (SEE JWMPER TRBLE rwit DWG. @
INPUT, 6.3 VOLTS, FILLAMENT SUPPLY (| SabiFs)
INPUT, SERYVD AMP. TEST S1GHAL.
:g INRUT, 118 YOLTS, &0 CYCLE REFEREWCE VOLTAGE.
(2062 AwPs. )
FOR ROLLSMAN GEMERATOR, COMNEET TO'A
FOR FICO GENERATOR, NO CONMECT 10N,
INPUT, COMMON RETURN,
WO CONMECTIOM,
WPUT, B+ 250 VLTS REGULATED O & 1,016 AwPS.)
INPUT, COARSE C T P! OR RZ).
INPUT, FINC C T [RI OB B2).
INPUT, FEEDBACK FROM MOTOR WINDING.
THRUT , STABILIZING GENERATOR, TERMIRAL "3 0R %5,

IMPUT, COMRIE © T [RI OR RZ)

HEANT LINES IMDICATE Si08AL FLOW

FOR U3E §iTH KOLLSMAM ODNERATOR DW(G NO. 997034
OF ®ITH FICO GEMERATOR DG NO. 931843,

O— TERMIMAL MUMBERS ON BOAAD.
v CHASZIS CONMECTION.

U AE3IATORS RIIB0 AND RIXNL (0-500 ~ |

TO ML SCLECTOD AT TCAT.
ARROWS OM ADJUSTABLE l£5|5m$
INDICATE NCREASING VAL

EEFen SHMIELDED WIRE

Figure 81. Servo Control, Double-Speed, Schematic Diagram

(Unit 3305)
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Table 58
UNIT 3305 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 980422
Resistance Tests
Terminals Normal Minimum Maximum
1 704K 670K 738K
2 0] 0 0
a 28.3K 26.9K 29.7K
0O ohms 27 ohms %&ohm
5 92K Lhlig 0K’
6 150K 145K 155K
7 172K 167K 177K
8 150K 145K 155K
9 22K 21K 23K
10 Lok LI1K L3k
11 22K 21K 23K
12 21K 20K 22K
13 141K 134K 148K
14 Infinite -— -
1.5 276K 262K 290K
16 LL4EK LO1K 491K
17 1M 0.95M 1,05M
18 30 ohms 27 ohms 33 ohms
19 22K 21K 23K
20 172K 167K 177K
21 150K 145K 155K
22 24, 2K 22.8K 25.2K
2 176K 161K 191K
2 750 ohms 713 ohms 787 ohms
25 22K 21K 23K
2€ L2K L 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
33 24, 2K 22.8K 25.2K
3 172K 167K 177K
36 Lg2K Lhug 540K
37 56K 53K 59K
38 0 0 0]
9 Ly 41,8k L6, 2K
0 GUK 89.3K 98.7K
41 Infinite -—— -
L2 Infinite iy .o
L . 74M L67M L81M
L 21K 20K 22K
Lg 0 0] 0
226 CONFIDENTIAL
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Table 58 (Cont'd)
UNIT 3305 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 980422
Resistance Tests
Terminals Normal Minimum Maximum
Lo ' L7K L, 6K 49 LK
L7 172K 167K 177K
L8 Infinite Infinite Infinite
Lg 0 0 0
50 2.5M 2.2M 2.8M
51 i 0.8M 1.2M
52 242K 230K 254K
53 100K 90K 110K
55 2.66M 2.62M 2.70M
56 0.74M 0.67M 0.81M
57 1K 0.95K 1.05K
58 0 0 0
59 0 0 0
60 0 9] 0
62 0.L7M 0.45M 0.49M
6 0 0] 0
6 0.47M 0.45M 0,49M
66 Infinite -—— -——
67 1K 0.95K 1.05K
68 Infinite -—- -—
69 Infinite - -——
70 22K 21K 23K
2k 52K Lok 55K
72 0 0 0
7 Infinite - ---
7 Ly L1,8K 46, 2K
Turn all potentiometers fully counterclockwise.
DC Voltage Tests
Terminals Volts Terminals Volts
1 +18 22 +82
3 +50 2 +105
& +74 2 +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. L3 0
16 +235 Lly +50
17 0 51 +18
19 +74 70 +74%

Turn all potentiometers fully counterclockwise. Readings

may vary *10 per cent about values given.
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Table 59
UNIT 3305 - PARTS LIST
sywaoL| DRAmING KO | S NOMENCL ATURE VALUE | RATING| TOL |R2o
T30 [EEFET i I HANSFORME R 1
P336) []2-2-711 6$340 [CONWECTOR, PLUG ]
¥3304 | }12-2-7§1 300 ECTOR, RECEPTACLE 1
¥3303 []12-2-711 3003 TACLE 1
¥3302 [2-2-71) 3000 [CONRECTOR, RECEPTACLE 1
43304 ||12-2-711 | 3002 |CONNECTOR, RECEPTACLE
¥3307 [16-1-56203 | 50 T, TUBE, GAUSE 1
¥3306 | e-T-7572¢ ELECT, TUBE,5726/6AL5W 1
¥3305 | j6-T-75814 ELECT, TUBE, 5814 ]
¥3304. ; 16-T-7572¢] ECT, TUBE,5726/6AL5% !
Y3303 |]2-2-]13005 574 [BLECT, TUBE,5751 D&l ,TR| 1
Y3302 | |E-T=56203 60 |[ELECT, TUBE, 6AY6 1
YA ['6-T-5200) 5 2 |
z.ﬁ%z 12=2-7810 113 |SOCKET, ELECT.TUBE.T PIN| L
%3306 | 12-2=-7510 113|SOCKET, ELECT.TUBE,7 PIN 1
%3305 = Z-751 14[SOCKET, ELECT,TUBE,9 PIN EE
X3304 2-75] 13|SOCKET, ELECT,TUBE,? PIM| 1
X3303 -Z-7591 14 [SOCKET, ELECT.TUBE,9 PIN]| 1
3302 | 12-2-754 113 |SOCKET, ELECT.TUBE.7 PIN| 1
13307 |12-2-75) 113[S0CKET, ELECT.TUBE,7 PIN]| |
R3347
R3D46
R3345 ) +
R3I344 | 625225 3|RESISTOR 2,2 M| K WATT|Z10%| 6
R3343
K3342
R334) | 12-2=13111 260 |RESISTOR, FIX., COMP. 47 K| V2 WAT| T 5%| |
R3340 | 12-Z-13111 362 |R TOR, FIX. COWP, 1 MYy WAT %0
R3339 L 235 (R TOR, FiX. COMP. T3 K]V WATT| I 54
W3338 [12-z-13110 | 357|R TOR, FIX. COMP. 390 K[z WATT| 2108 1
A3337 ~Z-13 | B35 IMESISTOA, FIX. COMP. 100 K| | WATT| ¥ 5% |
R3336 -1310 [9274 RE TOR, ADJ. W.W. | 8] 2 WATT| Fz0%]
R3 625463 s [RESISTOR, F|X. COMP. 0+500~ |2 WATT| 5%] |
R3334 625425 10[RES|STOA, 22 K| Ve wATT| X1 | 1
A3333 | |2-2=1311} 483 |RESISTOR, FiX, COwP, 24 K| | WATT
R3332 | 2-2-13111 ZI8|RESISTOR, FIX. COMP, | GBO K| Yz WATT|Z 1
_"g | | 12-2=13111 302 |[RES|STOR, FlX. COMP, 150 X1 WATT ¥ q
R3330 1625463 = |R TOR, FIX. COMP, 0-500 .~ WATT =
R3329 (625225 10]|Ri TOR, 2K WATT 21 1
R3328 | 12-2-)3]11 252|RESISTOR, F|X. COMP. 22 K wATT E 5%] |
R3327 [ 12-Z-13i11 | 228|RESISTOR, FiX. COMP, | 2.2 K| . WATT|Z 5% |
R3326 | 12-7-13]11 358|RES|STOR, FIX. COMP, 470 k| | watT[ 102 1
:gg"?: 625225 10| RESISTOR, 22 K watT| X1 2| 2
3323 | iZ-z-13111 322|RESISTOR, FIX. COMP., T W] wWATT i
R3322 | 12-2-131]1 252 |RESISTOR, F1X, COMP, 22 k| | watT|} 52|
R332 [ {2-2-13]11 228 [RES|STOR, FlX, COMP, 2,2 K WATT| ] T
R3320 | 12-2-13111 358[RES|ISTOR, FiX, COMP, 470 K| ' wWaT1]] ¥
R 2-7-13110 [9274 RESISTOR, ADJ. WK, 1 M 2 wATT| Y20 |
[ 12-2=13111 3i6|RESISTOR, FIX, COMP, 1.5 M|V WATT® 541 |
R3317 | 12-2=1311]1 92|RESISTOR, FIX. COMP. 56 K WATT 3 5% 1|
R3316 | 12-2-131 11 60 |RESISTOR, FIX. COMP. 4T K WATT i [
R3315 [12-2=13111 06 |RESISTOR, FIX. COMP. 220 K WATT 1
R3314 | |2-Z-13111 |7iRESISTOR, FIX. COWP, 750 WATT %1_;_
R3313 [ 12-Z-1311! 51|RESISTOR, FIX. COMP. 20 K| | WATT|Z1 1
R3312 | 12-2-13111 | 243[RESISTOR, FIX. COMP. S.1 K| ! WATT| Y %] &
RIT| \2-Z-13110 | 9273/RESISTOR, ADJ, RN, 00 K| 2 WATT.X'O% |
R3I310 | 12-Z=13111 | 220]RESISTOR, FIX, COMP, ___|_K__£;,g§_1jr_,3_§£ 1
R3309 | 12-2-1311) | 26] |RESISTOR, FIX, COWMP, 50.%| o WATTIS 5% |
R3308 | j2-z=1311) 5B /RESISTOR, F|X, COMP, 470 K WATTI X1 TEil
A3307 | 12-2-13111 52 RESISTOR, FIX. COMP. | K WATT| 2 1
B2306 |12-z=13111 06 {RESISTOR, FIX. COMP. | 220 K WATT| ]
R3309 |12-2-13111 | 260]ResisToR, Fix. cow. | 47 x|V warr|t sg| 2
R3I303 Ty
f3302 | 12=Z=13111 | 74l [RESISTOR, FIX. COMP. 1.5 K| 2 WATT| =108 2
®3I301 | 12-2-13111_| 752 |RESISTOR, F K. COMP. 12 k| 2 WATT|Z10%]
1
€333 [ 1E-C-5150%8 1085 [CAPACETOR, FIXED MECA _|J200MMFS|500MvDC| T 5% 1
2 [ 12=2-13100 | 9551 |CAPACITOR, FIXED PAPER  |.022uFD [300wvDC|¥10%] |
12-7-13100_ | 9267 [CAPACITOR, FIXED PAPER |,047MFD |I0OWVDC] S10%] |
1 12-2-13100 | 9449 CAPACITOR, FIXED PAPER |.05|MFD [200wyDc|* S| |
12=7=13J00 | 9325/ CAPACITOR, FIXED PAPER .33 MFD [|oowvDe| t108] |
12=2-13100 | 9394 [CAPACITOR, FIXED PAPER . IMFD [200wvDC| 2208 1
1 | 9325/CAPACITOR, FIXED PAPER | .33 MFD [100wyDC| ¥ (0%] |
6 | 16 1 7533 [CAPACITOR, FIXED MICA  [SCOMMWFD [500wyDC| g 1
LHNE 9539 [CAPACITOR, FIXED PAPER | O47MFD _Q_Q’_u_!'_[_)p_';g _
412 9559 [CAPACI TOR, FIXED PAPER L IMFD |300wvDC| % 10%] 1
sg.j.zB 2-2—_@1%%__ 9476 CAPACITOR, FIXED PAPER |  [MFD[200Wypcl210%[ |
€3302 [12=2-131 3259 [CAPACITOR, FIXED PAPER LOIMFD ||00myDe] 210%] |
€361 | 12-7-13101 307 [CAPACITOR, FIXED PAPER _IMFD A00WVDC2E %] 1
228 CONFIDENTIAL
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NOTES:
i O = TERMINAL POINTS ON TERMINAL BOARD.

2. 77 = CHASSIS CONMECTIOM.
3. TEST IM ACCORDANCE WITH BUORD SX 273343
4, &= = SHIELDED WIRE

Figure 82. +250-v DC Power Supply, Schematic Diagram (Unit 3803)
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Table 60
UNIT 3803 - RESISTANCE VOLTAGE TESTS
BuOrd Dwg 951989
Resistance Tests
Terminals Normal Minimum Maximum
1 9,.4K 8.89K 9.83K
2 51K L8, 45K 53,55K
a 0 0 0
34.8K 32.37K 36.95K
5 glr.8K 32.37K 36.95K
0
g 7. 14K 6.78K 7.+.5K
? 32.89K 31.13K 34,65K
12 132.07K 119.82K 14k, 30K
l§ 17.45K 16.55K 18.34K
16 0 0] o)
ég 36.67}( 34, 3kK 38.99K
2.07K 29,52K L, 30K
22 0] O9 (3) :
25 0 0 0
2 36,671 34%.34K 38.99K
25 32.07K 29.82K 3L, 30K
26 32.07K 29.82K 3%.30K
DC Voltage Tests
Terminals Volts Terminals Volts
i +57 9 +52
2 +Sg 12 +232
L +183 15 +113
6 +Ez 17 +110
8 +40
Voltage tolerance 5 per cent.
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Table 61
UNIT 3803 - PARTS LIST
sweol| orawing o [0 NOMEMGLATURE vaLueE | maTinc | Tou [ Req
3809 | . . SOCKET; ELECTRON TUBE, © PIN, [
X3803 | 12-2-7510 HET 'gAN 0|P02 2
g y EL UBE, 7 PIN,
X3802 | 1227510 113 ]
KETy UBE, 7 PIN,
X3801 | 12-2-7510 114|JAM_TYPE TS103P0| |
1
V3804 BE; ELECTRON TOBOWA
V3803 |1 T 76080 &5 |TWiN'TRIODE 6 b1 2
V3802 | 16-T-5200! S TEh;TROg: GBZWA |
TUBE; ELE ] 515l
V3801 | 12-Z-13005 574 |MINIATURE TRIODE, 9 PIN | |
|
|
CONNECTOR; PLUG, 11 LUG, PNL
P380I | 12-2-7113 6301 | TYPE, MTG.8TUDS |,%62 C/C l
RIBIO
A3609 | 12-2Z-13111 702 | EBL3ORT irfﬂgicﬁbﬂﬂon 6.6 K | 2 wWATT |s¢ 2
R3808 | 12-2-13111 N e A 5] Kk |1/2 WATT |Z5% f
fAEs FTXE P
R3BO7 | 12-2-13111 260| 175 DA X .435ch. 47 K | 1/2 watT | I5% |
£518T0R; FIXED COMPOSTTTOW
R3B06 | 12-2-13111 261 L DIA, % 406 L@ " 51 K | 1/2 WATT | ¥s2 |
R3IBO5 | 12-Z-13111 298/ 175 DIA! X 1406 LG. 100 K | 1/2 wATT |25% [
RESISTOR; FIXED COMPOSITION = %
R3804 | 12=Z=13111 244 !i’ glai X 406 LG 10 K | 1/2 ®ATT ‘_55 I
R3803 | 12-Z-13111 241 ﬁﬁ § 406 L4 7.5 K | 1/2 WATT | 5% :
: ; Im EI*!IEE& CORPOETTTON
R3802 | I6-R-87749 4560 | 121/16 DIA. X 9/16 D. 25 k| 2 warT (tiox |
R30( |12-2-13110 son 1 | TEPITORIAYARSPNE SOV TN | 2k | 2 warr [tiog |
CAPACT .
c3801 | 16-¢-32720 1533 [5378% TRl e 1 1T5E" 5100 wwrn| 300 wvoclisg |

>

“X m m O 0 o

=

® L, +250-YOLT DC OUI'PUTE

* M. +250-VOLT REGULATOR

- MO CONNECTION
. KO CONMECTION

] 6.3-YOLT FILAMENT, B0 CYCLE AC E

COMMON RETURN

. #350-VOLT REGULATED DC INPU".S

FRAME RECEPTACLE WIRING CONNECTIONS

AT 2.5 AMPS INPUT FOR OWG. 951989-1
{ OCc POTENTIAL + 250V.)
AT 5.0 AMPS INPUT FOR DWG. 951989.2

. GRID CONTROL (FOR USE WITH EXTERWAL CURREMT BOOSTER,IS 6AS7G TUBES MAX.)

6£.3-YOLT FILAMENT, 60-CYCLE AC , AT 0.35 AMPS 1RPUT ( OC POTEWTIAL - GND)

.25 AMPS BNX. FOR DWG. 951989-|

.50 AWPS MAX. FOR DWG. 931989-2
AT 0.225 AMPS MAX. FOR DWG. 951989-1

AT 0.475 AMPS MAX. FOR DWG. 951989-2
s L AND M TIED TOGETHER AT DISTRIBUTION BUSS
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3! im0 POWER TRANSFORLER BUORD MD. 578774

€= DUTPUT, =108 YOLTS; .OT5 AMPS USEFUL r. 006 AMPS FOR IMPUT D

O~ IMPUT, =10% WOLTS (FUSED)

E~ IWPUT, COMMON RETURM

F coWTROL. TO COIL OF + 330 WOLT PLATE SUPPLY n(uv(caurur: RATLD ar.uu“aua WSV AL

ABULTIVE.

O = TEST TEAMIMAL POINTS O TERMINAL BOARD.
v ® CHASSIS COMMECTIOM.

Figure 83. -105-v DC Power Supply, Schematic Diagram (Unit 3804)
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Table 62

UNIT 3804 - RESISTANCE AND VOLTAGE TESTS
BuOrd Dwg 979772
Hesistance Tests

Turn voltage potentiometer fully counterclockwise.

Terminals Normal Minimum Maximum
2 100K 95K 105K
3 4.12K 3.92K 4 ,32K
4.6 25.6K 23.3K 27.5K
8 100K 95K 105K
9 4.12K 3.92K 4,32K
10 25.6K 233K 27.5K
16 0
17 23.7K 21,.5K 25.9K
18 76.6K T1.7K 81.1K
22 151K 143K 159K
23 0
24 23.7K 21.5K 25.9K
27 0]
A,B,M,N Infinite -—= ——
P 25,6K 23.3K 27 .5K
1l to 2 on 3600 3500 3700
Relay
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 =T5
4 -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 H and F must read zero,
indicating that the relay contacts are closed.

If the line voltage 1s decreased until the supply
output falls to -90 volts, a resistance check between
pins H and F will show infinite resistance, indicating
that the relay contacts are open.
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Table 63

SYMBOL|  DRAWING NO 2o NOMENCLATURE VALUE | maTING | TOL |ieq

X3806 | 12-2-7510 N7 SRR ETs EYESTT o, T, & min )
SockeT, ELEC TuBE, B PIN

x3805 | 12-2-7510 111 [IAn Sroc TS10(P02 - 1

3804 | 12-2-7510 §14] SROKET,. ELIDIRON YONC; ¥ 81N I

X3803 | 12-2-1510 (19 |SgarEya ELecTnon Tome, o rin |

X3802 | 12-2-1510 (13 [3TENEY, ELscrane TeE, T rls |

x3801 | 12-2-75 10 Vo kil - LR :
Ecectron Tuse, OA3 plope

V3B06 | 16-T-53030 VOLTAGE REGULATOR GPIN I
ELECTRON TuBE,60BOWA RECEIV.

V3805 16=T=-56202 TwiN TRIODE VOLTASE REQ.,5 PIN 1
ELecTronw Tuee, 5T5| DBL-Tmi

V3R04 | 12-7-13005 574 UOLT!EE"!M:LI;IEQ, 3 PIN I
ELECTRON TUBE,56SIWA VOLTAGE

¥IROX| 16 T8N sEquLATOR (MINIALVR=T5) T rix I
ELECTRON TUBE, OXAW MINIA_ TYFE

V3802 16-T-56840 50 |Duo DI VAC. RECTIFIER T ein ]
ELECTRON TUBE, OX4W MINIA,.TYPE

vaeol 16-7-56840 50 Dtn Di ;Ac. RECTIFIER T oein ]
Co ECTO PLUG ue COI“AC"

P380I | 12-2-7113 6307| Souncina s ross 1.93a% !
RELAY, ARMATURE ; SPST,NO

K3801 | 1149374 2600 OWM COIL;HS STEEL CASE | 9 MA 30 R.C.V.|+ 10%] |

5 25000

3802 [1o-R 87749 14560 | BRI TR 1B AR SISO 4a 2000 | 25k |z wavr [+ 0%] 2

R3806 | 12-2-13111 ol b e B Ptk 51K fwarr  |rst|

R380S 12-2=13111 48 R:!a’?“. fl,_ﬂrgnacﬂﬂposlTlOlt 15 K * WATT : 5¢ 1
RESI18TOR, FIXED COMPOSITION

R3804 | 12-2-13111 289 | 406 Le x .175 Dia. 23 K b owarr [H10Z | 1

R3BO3 | 12-2-13111 235 | RERiaTon, FiXED CouroRiTiOw .3k |gwmrr |25 [ 0

R3802 | 12-2-13111 298 | 0e tach TS wane 100K |y warr |25 1

R38OI | 12-2-13111 3¢y | Rgals Tom, Fixgo courostrion Sk |dwarr |£5% [ 1

: ¥ 3
3802 | 16-C-49981 9967 AR Srre P AoETer 405 4" - %°" | 4 wrD. | 600 wvoc |- 1 [
T T E L ) e BT P T K
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DRAWING NUMBERS IN TABLE ARE FOR REFEREMCE OMLY

8 SYMBOL|  DRAWING WO :.:'} MOMENCLATURE VALUE RATIG a%,
z
n
AY INPUT
g !} 115-VOLY-60 CYCLE SUPPLY.
Zz c] INTERLDCK, *
= D) =106 YOLT POMER SUPPLY RELAY. TET T 7 [S0cKeT, eCeoTon Tuses "
> ST x99 | '2-2- JAM TYPE TSL0IPQ2
— € BRITUTEND OF PLATE TRANSFORMER FOR +350 VOLT POWER SUPPLY (SEE NOTE.)
F
u} STANO BY SwiTCH.™
+ig +2g0- uPPLY, 1o UGiPHL, 'rvpmzur&'l
SAFETY INTERLOCK (FROM +350-VOLT POWER SUPPLY.) PI901 | 12-2-7113 ama]gfm:;:fszﬂ Gl beaD 1
[
L} NO CONNECT 10N .
o
M) SINGLE PHASING RELAY ( COIL CONNECTION.)
X1902 | i2-2-1300! 9277 RELAY 15 A [115 voLTd '
[RT90T | 12-2-13001 9109 ERUAL_Eawe, TTY 6 AW [250 VOLTS i
®MEN NOT USED, CONNECT JUMPER ACROSS TERMINALS, — Y.-30¢
NOTE: RELAY CONTACT RATING 1S I5-AMP. MAX., NON - INDUCTIVE
TEST IN ACCORDAMCE WITH BUORD SK 273365
Figure 84. Time Delay Control, Schematic Diagram (Unit 1903)
N
w
ol
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Table 64

UNIT 1903 (TIME DELAY CONTROL)

BuOrd Dwg 979577
Resistance Tests

Remove the two relays from their sockets.

Between Terminals Resistance
Aand E INF
A and B INF
Band E INF

Replace relay K1902 only, and continue tests on socket X1901,

1 and 8 400 +10%
3 and 4 INF
5 and 6 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 H and F. Obtain a 115-volt 60-cycle power source,
and connect it across terminals A and B. Connect the clip leads 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.

236 CONFIDENTIAL
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ScremMATIC

DRAWING NUMBERS IN TS TABLE ARE FOR REFERENCE oMLY

DRAWING NO |PC ND

NOMEN CLATURE vaLue | ranng [Tou

Guan

12 77102 6300

FlLug ConmeEc 1o

FL34G)|

S2-876

FILTEFR

E3401

351%96a

-

FREguUEMCY ITAMDARD

HoTES;
1. O TERMINAL LETTERS oM BOARD AND SOCKET

B
3.

v COMMEN ReETuRn

TEST IM ACCURDANCE WITH BUGRD Sk 2B5T02

RECEPTICAL WIRING CONNECTIONS

ol

. =T m m
L}

INPUT-HEATER FILAMENT 6.3 VOLTS
60 CYCLES 0.6 AMPS

QUTPUT

HO CONNECTION

INPUT COMMON RETURN
HO COMNECTION

NO CONNECTION

INPUT B+ 250 VOLTS, REQULATED
DC, .010 AMPS

Figure 85. Tuning Fork Oscillator, 400-cycles, Schematic Diagram
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Table 65

UNIT 3401 (400-CYCLE TUNING FORK OSCILLATOR)

BuOrd Dwg 1372162
Resistance Tests

Terminal Normal Minimum Maximum
5 to V101-5 470K 423K 517K
5 to V101-6 2. 2M 2. 0M 2.4M
V102-1 1M 0. 9M 1. 1M
5 to V102-6 15K 13, 5K 16. 5K
V102-7 470 423 917
Across R101 100K 90K 110K

DC Voltage Tests

Terminal Volts +10% Terminal Volts +10%
V1i02-2 250 V101-5 225
V102-5 250 V101-6 175
V102-6 250
238 CONFIDENTIAL

Gene Slover's US Navy Pages Table of Contents



www.tinyurl.com/slover

CONFIDENTIAL

TROUBLE SHOOTING ELECTRONIC UNITS

detent 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 VIVM
(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 VIVM 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.
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Unit 3804—Relay Operation Check

This power supply contains a single-
pole single-throw 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 H 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 H and 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 BuOrc 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 VIVM.

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

239
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Table 66
TRANSFORMERS AND CHOKES REFERENCE INDEX
BuOrd |Transformer|Transformerj Located BuOrd Function
Dwg Unit No Designation in Test
Element Sketch
595596 | 1001 T3301 3001, 137433 Step-down
3011
595669 | 1009 T3305 3301, 137441 Filter
3302
595671 1006 T3303 338]2_, 137438 L00-c¢ control
33
595753 | 1008 T3304 3301, 137440 60-c sensing
3302,
3304,
3305
595982 | 1007 T3301 3301, 137486 400-¢ sensing
3302
596426 1056 T3401 3401 276623 Filter
596439 | 1019 T3001 3402 276601 400-¢ output
979774 | 1002 T4103 3804 and 276951 Plate, fil
section
4100
979635 | 1003 3804 276952 Filter
980516 | 1017 T4 304 Section 276983 60~-¢c ref
4300 _
997471 | 1018 T4303 Section 276985 400-¢ ref
4300
1225461 | 1004 TH104 Section 2856009 | 400-c ref
L4100
1225521 | 1057 T4001 Section 285620 Step-down
L4000
1371778| 1051 74101 . 4102 | Sections 285605 Fil
LA 4301,%302 | 4100,4300
240 CONFIDENTIA
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Table 67
TRANSFORMERS AND CHOKES RESISTANCE MEASUREMENTS

Resistance
Unit Winding Terminals +10%
1001 Pri 0 and RED 273
Sec BRN and YEL 17.5
Tertiary GRN and VICLET 20.2
1002 Pri 1l and 2 10
Sec (1) 3 and 5 0.03
Sec (2) 6 end 8 200
1003 - 1 and 2 140
1004 Pri 1l and 2 0,04
Sec 3 and 4 0.04
1006 Pri C and RED 625
Sec BRN and YEI 176
1007 Pri O and RED 11
Sec (1) WH and VIOLET 270
Sec (2) YEL and BRN 270
1008 Pri C and RED 190
Sec (1) RED, BLK dot and 60
ERN, ELK dot
Sec (2) BRN and YEL 810
Sec (3) VIOLET and WH 155
1009 - RED and YEL 800
> ERN and GRN 1100
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Table 67 (Cont'd)
TRANSFORMERS AND CHOKES RESISTANCE MEASUREMENTS
Resistance
Unit Winding Terminals $10%
1017 Pri 1l and ? 35
Sec (1) 3 and 4 22
Sec (2) 4L and 5 210
Sec (3) 5 and & 0.55
Sec 3 and 6 232
1018 Pri 1l and 2 0.215
See (1) 3 and 4 10.5
Sec (2) 4 and 5 0.5
Sec 3 and 5 11
1019 Pri 1 and 3 152
Sec 4 and 5 0.15
See 1 and 2 76
c-tap
1051 Pri 1l and 2 0.8
See (1) 3 and 5 0.005
See (2) 6 and 8 0.005
1056 - RED and 0O 1100
242 CONFIDENTIAL
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Table 68

TRANSFORMERS AND CHOKES VOLTAGE MEASUREMENTS

Unit Winding Terminals Voltage Tolerance
1001 Pri 0 and RED €0 +10%

Sec ERN and YEL 12 £10%

Tertiary GRN and VIOLET 5 +10%
1002 Pri 1 and 2 115

Sec (1) 3 and 5 6.5 4+ 0.2v

See (2) 6 and 8 460 $1C v
1004 Pri 1l and 2 12

Sec 3 and 4 12 $ 0w
1006 Pri 0 and RED 120

Sec BRN and YEL 60 + 10%
1007 Pri 0 and RED 12

Sec (1) WH and VIOLET 60 + 10%

Sec (2) YEL and BRN 60 $ 10%
1008 Pri 0 and RED 30

Sec (1) RED, BIK dot and 5 § 10%

BRN, BLK dot

Sec (2) ERN and YEL 60 4 10%

Sec (3) WH and VIOLET 10 § 10%
1017 Pri 1l and 2 116

Sec (1) 3 and 4 25 t 2v

Sec (2) 4 and 5 22445 T S5v

Sec (3) 5 and 6 5 + 0.05 v

CONFIDENTIAL
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Table 68 (Cont'd)
TRANSFORMERS AND CHOKES VOLTAGE MEASUREMENTS
Unit Winding Terminals Voltare Tolerance
1018 Pri 1 and 2 12
Sec (1) 3 end 4 92.5 + 1v
Sec (2) 4 and 5 2.5 £ 05w
1019 Pri 1l and 3 380 + 10%
Sec 4 and 5 12 + 10%
1051 Pri 1l and 2 115 = 10%
Sec (1) 3 and 5 6,65 + 10%
Sec (2) 6 and 8 6.65 + 10%
1057 Pri 1l and 2 12 il a ll
Sec 3 and 4 0.12 =
244 CONFIDENTIAL
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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 resistance 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

Gene Slover's US Navy Pages
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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 2 maximum reading,
the setting is listed as "MAX RES,"

For a servo control designated "K
COMP, " 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 instrument. 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.

245
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Table 69

Servo Control

Potentiometer Test Jack Settings (Percent)

Type Function | Element No | Feedback Gain Stab | Err Red | Comp
ZB (Orange) (Red) (Brown)| (Green) | (White)
Ph 4103 MAX CW | MAX RES | 60% - -
Computing
Es 4107 K COMP MAX RES 15% - -
Velocity-
OR 4108 K COMP | MAX RES | 30% o -
-
Et 4108 K COMP MAX RES 20% -- -
Unit
Xp 4300 K COMP MAX RES 3% S e
3301
Yp 4301 K COMP | MAXRES | 3% |  -- s
OB 4316 K COMP | 35% LOW | 68% |  -- -
iB 4104 MAX CW | 7% LOW | 6.2% - -
Computing
High- L' 4110 MAX CW 46% LOW 17% — T
Fidelity
Uit Zh 4311 MAX CW 65% LOW 33% -- --
ni
3302 (jOB'r' 4314 MAX CW | 66% LOW | 57% - -
_jB!rm)
jOB'r’ 4315 MAX CW | 65% LOW | 54% -- --
Double- R 4102 - 1% 55% | Not Used| --
Speed
Velo- |CO 4105 -- 21% 50% | Not Used --
city
Lag
Unit
3304
Soablen. BT 4106 - 35% 48% -~ [MAX CCW
Speed ,
High- OL 4112 -- 5.6% 20% -- MAX CCW
delit
Taelity ozn 4313 2 6. 5% 23% -~ |MAX CCW
3305
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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 proecedure for trimming
resolvers paralleled in groups of two is
the same for all 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 resolver 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 -1-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
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the lead capacitance only and should not
be disturbed. The other trim components
are marked Cs, Rs, Cf, and Rt. These
last four compornents 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 VIVM. 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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Figure 86. Schematic of Null Measuring System for Eesolver Trimming
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TERMINAL | TERMINAL 2

10040
DWG NO.1028406

DECADE RESISTANCE BOX
Rs
MINIMUM RANGE 0-1000{Q)
IN [-OHM STEPS

¥

DECADE CAPACITANCE BOX /
Cs

MINIMUM RANGE O-—| MFD
IN .OI-MFD STEPS

Figure 87,

Method of Connecting Rs and Cs
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TERMINAL | TERMINAL 2 TERMINAL 4
DECADE RESISTANCE BOX DECADE CAPACITANCE BOX
RF CF
MINIMUM RANGE 0O-10,000 OHMS MINIMUM RANGE 0-.01 MFD
IN 10-0HM STEPS IN .O0I-MFD STEPS

Figure 88, Method of Connecting Rf and Cf

250 CONFIDENTIAL

Gene Slover's US Navy Pages Table of Contents



www.tinyurl.com/slover

CONFIDENTIAL

TROUBLE SHOOTING ELECTRONIC UNITS

Specific Trim Procedures

A,

Trim of Resolvers on Output of
Amplifier ZA4331 B (Resolvers
B4096 and B4099)

Feedback resolver is B4096.
Shunt resolver is B4099,

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

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

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 TE and turn the resolver
to +90 degrees.

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

Disconnect the 1:1 box from B4096-

R4 and connect it to E4031-3.

Connect the special test probe to

R1 on B4099. Turn the rotor of p
B4099 to +90 degrees.

Vary Rs and Cs until the best null 2.
is read.
Reconnect the 1:1 box to B4096- i

R4. If necessary, readjust Rf
and Cf. Continue this way until
both nulls are optimum.

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- 5.
nect the Rf decade between E4336-

3 and E4336-2. Connect a fixed

value mica capacitor of the nearest 6.
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-
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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 0.47 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,

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

Feedback resolver is B4085.
Shunt resolver is B4092.

Remove network boxes ZN4327
and ZN4310.

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

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

Hand servo B4083 to the limit
stop.

Connect Rf and Cf to terminal
board E4335. Connect Rs and
Cs to terminal board E4064.
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7. Connect the 1:1 box between 9.

B4083-R2 and E4051-6. Set the
special test probe on R1 of B4085

and computer test selector switch D.
at TE and proceed as in steps A4
and A5.

8. Disconnect the 1:1 box from ter- | &5

minal board E4051-6 and connect
it to E4033-5. Set the computer

test selector switch on 7B and 2.

proceed as in steps A6 and A7,

9. Complete trimmings as described 3.

in steps A8 and A9.

C. Trim of Resolvers on Output of

Amplifier ZA4329A (Resolvers 4,

B4093 and B4088).

1. Feedback resolver is B4093. D

Shunt resolver is B4088.

2. Remove network boxes ZN4314

and ZN4315, 6.

3. Put MODE SELECTOR switch in

MB position. ¢

4, Disconnect terminal B4083-R1 and
jump it to ground.

5. Set TEST SELECTOR switch on 5C,
Hand servo B4084 until the test

unit reads approximately +6 volts. 8.

6. Connect Rf to Cf to terminal board
E4333 and Rs and Cs to E4062.

7. Connect the special test probe to

R1 or B4093. Set the test selec- 9,

tor switch at TE. Connect the
1:1 box between terminal boards
E4306-11 and E4033-12, and pro-
ceed as in steps A4 and A5.

Complete trimming as described
in steps A8 and AS9.

Trim of Resolvers on Output of
Amplifier ZA4329-B (Resolvers
B4086 and B4090)

Feedback resolver is B4086.
Shunt resolver is B4090.

Remove network boxes ZN4314
and ZN4315.

Remove network box ZN4330 and
replace by network box ZN4329
(BuOrd dwg 951731-87).

Disconnect terminal B4083-R1
and jump it to ground.

Set the TEST SELECTOR switch
on 5D. Hand servo B4084 until
the test unit reads -6 volts.

Connect Rf and Cf to E4334 and Rs
and Cs to E4063.

Connect 1:1 box between E4306-4
and E4034-3, Connect the special
test probe to R3 of B4086. Set
TEST SELECTOR switch to TE
position. Proceed as in steps A4
and A5.

Disconnect the 1:1 box from termi-
nal £4034-3, and connect to termi-
nal £E4033-8. Connect the special
test probe to R3 or B4090. Pro-
ceed as in steps A6 and AT.

Complete trimming as described
in steps A8 and A9.

Trimming Procedures for Resolvers

Paralleled in Groups of Four

8. Disconnect the 1:1 box from ter-
minal board E4033-12, and connect
to terminal E4034-2. Connect
special test probe to terminal R1
or B4088. Proceed as in steps
A6 and AT,
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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

Table of Contents



www.tinyurl.com/slover

CONFIDENTIAL TROUBLE SHOOTING ELECTRONIC UNITS

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 3.
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 4,
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 5.
Anmplifier ZA4325 (Resolvers
B4098, B4097, B4083, and
B4084).

1. Measure the capacitance to ground
of the following cables. In each

measurement, the cable must be F.

disconnected at both ends.

a. From terminal E of network
box ZN4325. ;

b. From terminal S2 of resolver
B4083.

¢. From terminal S4 of resolver
B4098.

d. From terminal R4 of resolver
B4097.

e. From terminal R1 and from
terminal "R 2" of resolver
B4083.

f. From terminal R1 and from
terminal "R3'" of resolver
B4084.

g. From terminal R2 of resolver
B4084.

2. For the cable measured in step
E.a., add capacitance such that 2
the sum of the measured and

Gene Slover's US Navy Pages CONFIDENTIAL

added capacitance is 1000 mmf
+2. 5 per cent.

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,

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.

Insert 2000 mmf to ground at each
of the following points:

a. R1 of resolver B4098.
b. R1 of resolver B4097.

Trim of Resolvers on Output of
Amplifier ZA4327 (Resolver
B4087, B4091, B4089, and B4094),

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.

For the cable measured in step
F.a., add capacitance such that the
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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.{., 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 shait, the identifying "A™
number appears on the clamp. However,
in the case of certain 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
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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, indicatethat an adjustment
may be inaccurate, perform the procedure
for that adjustment before actually dis-
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.

Table of Contents



www.tinyurl.com/slover

CONFIDENTIAL

ADJUSTMENT, ASSEMBLY, AND DISASSEMBLY

Adjustment Practice

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 bakelite are recommended. Wooden
wedges are not recommended because

fallen chips of wood could interfere with
the proper operation of a2 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.

Table 70

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

Al Assembly Tighten

A2 Assembly Tighten

None Coarse to fine Set zero of coarse

dial and fine dials
together at in-
dex.
CONFIDENTIAL 255
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Table 70 (Cont'd)
ADJUSTMENT PROCEDURE
Adj No Function Connection Procedure
Ad Test Dials to stop H44L1 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 B100, B101, B4002, B4003,
B4004, B4005, B4006, B4007, B4008, B4009, B4010,
B4011, B4012, B4013, B4014, B4015 and B4016.

A2 93 Pinions on induction generator shafts G100, G101, G4002,
G4003, G4004, G4005, G4006, G4007, G4008, G4009,
G4010, G4011, G4012, G4013, G4014, G4015, and G4016.

A3 89 Spur gears or 1/50 hp motor B4017,

256 CONFIDENTIAL
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Figure 89. Front Mechanical Section Under Cover No. 5
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Table 70 (Cont'd)
ADJUSTMENT PROCEDURE
Assembly Fig No Location
Clamp
A5 93 Spur gears on pot shafts R100, R101, R4001, R4002, R4003,
R4004, R4005, R4006, R4007, R4008, R4010, R4011,
R4014, R4018, R4020, and R4022.
A6 89 Bevel or spur gears on integrator roller shafts H4001, H4002,
and H4004.
AT 95 Bevel gears on counter shafts So, Es, Hs, and i-lt.
Spur gears on counter shafts SF, Hs, Ht, and Time,
A9 89 Spur gear on integrator disk shaft H4004.
]
Al0 89 Spur gear on clutch shaft H4010.
Adj No | Fig No Function Connection Procedure
None -- Co 1HCT B4052 to Remove synchro from mesh with
shafts 130252 shafts 130282 and 1302S3.
and 1302S3 Wind take-up spring suffi-
ciently to remove lost motion.
Replace synchro.
AB3 91 Co Fine 1HCT B4052 Set fine and coarse synchros
to coarse together on electrical zero.
1HCT B4053
Ab4 89 Co Co dials to With Co receivers on electrical
1HCTs B4052 zero, set fine and coarse
and B4053 dials on zero.
*A503 89 Co Fine and coarse
dials
ABD 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.
AB5 95 So So counter to Set stop to read zero and 55
stop H40L18 knots on counter.
* Number not indicated in instrument.
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ADJUSTMENT PROCEDURE

Table 70 (Cont'd)

Function

Connection

Procedure

So

So receiver (B4070)
to counter

With So receiver at elec-
trical zero, set So
counter to read zero.

So

So receiver (B4070)
to component
solver U0620

With So receiver and
counter on zero, set
speed cam to produce
no movement of dXo and
dYo racks for 360° rota-
tion of vector gear,

Time

Regulator H4003 to
time motor B4017

Adjust friction to drive
regulator mechanism in
normal direction. Check
that friction slips if
time line is turned back-
wards.

dYo

Integrator carriage
H4001 to com-
ponent solver
U06 20

With time motor running
and S0 on zero, set
integrator carriage to
produce no movement
of roller, Yo.

dXo

Integrator carriage
H4002 to com-
ponent solver
U0620.

With time motor running
and So on zero, set
integrator carriage to
produce no movement of
roller, Xo.

Xo

Xa

Holding friction

Set friction to hold Xo and
Xa inputs to H40D8.
With Xa handle dis-
engaged, Xo signal
should not back out
through A50. With Xa
handle engaged, Xa sig-
nal should not back out
A49,

CONFIDENTIAL
Adj No Fig No

AST 94
A58 90
ABl 89
A69 89
All5

AT0 89
All4

A49 89
A50 95
A4 95

Xt
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Set friction to hold Xt
setting.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure
Ab1 89 Yo Set friction to hold Yo and Ya
inputs to H40D7. With Ya
A52 85 Ya Holding friction handle disengaged, Yo sig-

[ nals should not back out

' AbB2. With Ya handle

‘ engaged, Ya signal should
not back out A51.

A45 95 Xt Holding friction Set friction 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 (84006) 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 0.

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,
s0 that R4012 reads 0 when
R4003 reads 0.

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 (54006) at SHORE BOMB
SHIP and TSS at either 3D
or 3C, extreme CW rotation
of Ya handle will produce
reading of +12v, 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-
AB 30 X] Yj dial to detent yd intervals on dial.
on shaft 4004529
A37 90 Yj Pot R4017 to Yj With +12 v across pot, pot
dial cutputs 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 J
4004332 [
A39 90 Xj | Pot R4016 to Xj | With +12 v across pot, pot
| dial | outputs to read as follows:
; | Dial Reading TSS at 2E
- | T£1000 yds -10. 97 volts
| | -1000 yds  +10.97 volts
. |
AT 50 Ht | Ht(feet) counter | Set stop limits to 0 and 5000
[. stop H40L6 | feet on counter.
| |
A7 90 Ht Ht(feet) counter I Ht(meter) counter to read 0
to Ht(meter) . meaters for 0 feet on
counter | Ht(feet) counter, and 1524
| | meters at 5000 feet.
* Number not indicated in instrument
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ADJUSTMENT PROCEDURE

Table 70 (Cont'd)

Adj No Fig No Function

Connection

Procedure

Adl 90 Ht

R4006 to stop and
counter

With +12 v across pot and
TSS at 4A, dials at 0,
and stop at lower limit
(extreme CCW rotation
of Ht handle), test read-
ing = 0. Turn Ht handle
CW to dial reading of
3000 feet. Test reading
7.074 v,

AT 95 Hs

Hs(feef) counter
to stop H40L5

Set stop limits to 0 and
5000 feet on counter.

AT 95 Hs

Hs(feet) counter
to Hs(meter)
counter

Hs({meter) counter to read
0 for O feet on Hs(feet)
counter, and 1524 meters
at 5000 feet.

A42 90 Hs

R4005 to stop and
counter

With +12 v across pot and
TSS at 1D, dials at 0 and
stop at lower limit
(extreme CCW rotation
of Hs handle), test read-
ing = 0. 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.

AT 90 SF
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Stop H40L.20 to
counter
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With clamp A7 loose, depress

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.
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Table 70 (Cont'd)
ADJUSTMENT PROCEDURE
Adj No Fig No Function Connection Procedure
A34 95 SF Pot R4001 to stop With +12 v across pot, TSS
H40L20 and at 4G, and counter at
counter 100, 000:1, set pot to test
reading of 12, 000 v:
rotate SF handcrank CCW
fo counter reading of
10,000:1. Check test
reading of 1. 200 v.
A36 94 SF Pots R4019 and With SF counter at 100, 000:1,
R4020 to counter resistance between slider
and terminal 2 of pots
should be at a minimum.
Check to see that resistance
increases as SF decreases.
Al2 93 Xp Counter to stop Set stop to act from 32. 8
(E-W) (lower) to 0 (upper limit)
on counter.
Al5 93 Xp Counter to stop Set stop to read from 0 to
(N-S) H40L2 32. 8 on counter.
All 93 Xp Plotter to Xp Run plotter light to end of
(E-W) counter and screws at lower right-
stop H40L1 hand corner. Back off one
turn on each screw.
Al4 93 Xp Plotter to Xp Counter should be at zero.
(E-W) counter and H40L2 at lower limit;
stop H40L2 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 With SF counter at 100, 000:1,
counter TSS at 4E for R100 and for
R101, set as follows:
Al6 93 Xp Pot R101 to Yp Xp 4E 4F
counter 0 32.8 .30 30
32.8 0 11.39v 11.39 v
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No Fig No Function Connection Procedure

None R 1HCT B4050 to Remove synchro from mesh
shafts 400454 with shafts 400484 and
and 4004S5 400485, Wind take-up

spring sufficiently to re-
move lost motion. Re-
place synchro.

A107 90 R Fine 1IHCT B4050 Set fine and coarse synchros
to coarse 1HCT together on electrical
B4051 Zero,
A105 90 R R dials to 1HCTs With R receivers on elec-
B4050 and trical zero, set range
B4051 dials to read 10, 000 yds.
*A504 95 R Fine and coarse
dials
Al106 90 R Receiver to stop Set stop to act at 500 yds,
H40L19 and 50, 000 yds on dial.
A108 90 R Pot R4002 to re- With TSS at 1A and receiver
ceiver, stop, at 10,000 yds, set pot to
and dial test reading of +2. 350, in-
creasing. Check test
reading:
R = 50,000, Reading =
+11.750
R = 1000, Reading =
+0. 235
A109 90 R Pot R4014 to R With R = 50, 000 yds, resist-
dials ance between slider and

terminal 1 of pot should be
at 2 minimum. Check to
see that resistance in-
creases as R decreases.

AB6 92 Es Counter to stop Set stop to act at 2000 min
H40L7 and 3800 min.

* Number not indicated in instrument.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Connection

Procedure

Resolver B4080
to stop H40L7

With A84 loose and A85 tight,
turn shaft 120285 CW
(viewed from AB84 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.

Resolver B4080
to counter

With Es on 2000 min, TSS
at 1B 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 min, R =
50,000 yds. Test reading =
+11.750. With R = 30, 000
yds, Es = 3800 min. Test
readings at 1B = -3.525,
1C = 6.105. Check that
take-up spring is active
throughout resolver travel.
Refine with A84 if neces-
sary.

Pot R4009 to
Rj dial

With Rj switch on; Hs, Ht,
OL', OZh, Xa, Ya, Xt
and Yt = 0; R = 20, 000 yds;
set Rj pot R4009 such that
OR dial = 19, 900 when
Rj dial = 100.

Adj No Fig No Function
AB4 92 Es

**A 85 92 Es
None - Rj
None -- B'r'

268
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1HCT B4054 to
shafts 1305S2
and 130583

Remove synchro from mesh
with shafts 1305S2 and
1305683. Wind take-up
spring sufficiently to re-
move lost motion., Replace
synchro.

** Set A5, page 284 at this point,
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Connection

Procedure

Resolver B4083
to stop H40L12

Turn shaft 130185 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.

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 bA,
check test reading of +12. 000
v. Check that take-up spring
is active throughout resolver
travel. Refine setting with
A90, if necessary.

Fine 1HCT B4059
to shaft 1304S2

Remove 1HCT from mesh with
shaft 130452. Wind take-up
spring sufficiently to remove
lost motion. Replace synchro,

Fine 1HCT B4059
to coarse 1HCT
B4060

Set fine and coarse synchros
together on electrical zero.

CONFIDENTIAL
Adj No | Fig No | Function
A90 96 oL’
None -- oL
*A512 91 OZh
A94 91 OZh
*A511 91 OZh

Fine 1HCT B4058
to coarse 1HCT
B4060

Gene Slovet's US Navy Pages
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With switch S4002 on AA posi-
tion, B4060 on electrical
zero as in A%, 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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-OP 2074
Table 70 (Cont'd)
ADJUSTMENT PROCEDURE

Adj No | Fig No | Function Connection Procedure

None 91 B'r' Fine 1HCT 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 130554 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,

Ab4 90 B'r' Receivers to fine With B'r' receivers on elec-
and coarse trical zero, set dials on
dials Zero.

None - oL 1IHCT B4056 to Remove 1HCT from mesh with
shafts 130152 shafts 130182 and 130183.
and 130183 Wind take-up spring suffi-

ciently to remove lost motion.
Replace synchro.

AB9 96 OLf Fine 1HCT B4056 Set fine and coarse synchros
to coarse 1HCT together on electrical zero.
B4057

Al117 96 oL! Receiver to stop With receiver at electrical

zero, set stop at midpoint of
travel., When stop is set
correctly, shafts 1301S2 and
130183 will turn exactly 10

turns in each direction from

position where synchros are
at electrical zero.

* Number not indicated in instrument.
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ADJUSTMENT PROCEDURE

Table 70 (Cont'd)

Adj No

Fig No

Function

Connection

Procedure

AQ2

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 130452 and S3 will
turn exactly 10 turns in each
direction from position
where synchros are at elec-
trical zero.

AS3

A95

91

91

OZh

OZh

Resolver B4084 to
stop H40L13

Resolver B4085 to
stop H40L13

Turn shaft 130456 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

QZh

Resolver B4084
to receivers

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 TSS points:

5C reading = +6. 000v
5D reading = -6. 000v

Check that take-up spring

is active throughout resolver
travel. Refine settings with
A93, if necessary.

None

QZh

Resolver B4085
to receiver

272
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With OL' on +20°, OZh on elec-

trical zero, TSS at 6C posi-
tion, rotate resolver rotor
CW to a test reading of zero,
increasing. With OZh and OL/
on +20°, TSS at 6C, check
reading of +2. 807. Check
that take-up spring is active
throughout resolver travel.
Refine settings with A95, if
necessary.
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Table 70 (Cont'd)
ADJUSTMENT PROCEDURE
Adj No | Fig No | Function Connection Procedure
AT 96 jOB'r’ Resolver B4089 With clamps A76, AT77, AT9,
to limit stop and A80 tight, rotate shaft
H40L15 400536 CCW (viewed from
ATT end) until stop H40L15
ABO 96 jOB'r’ Resolver B4088 hits., Wedge stop. Loosen
to limit stop these 4 clamps and rotate
H40L15 resolvers B4086, B4087,
B4088, and B4089 rotor
AT6 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
A9 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 400556
CCW (viewed from AT7 end)
until stop hits, set dial at
20°, tighten screws. Check
that stop acts at 340°,
ATl 90 jOB'r’ Resolver B4094 With clamps AT1, AT2, AT3,
-jB'r! to limit stop and AT4 tight, rotate shaft
H40L14 4005819 CCW (viewed from
A1 end) until stop H40L14
AT4 90 jOB'r’ Resolver B4093 hits. Wedge stop. Loosen
-jB'r! to limit stop these 4 clamps, and rotate
H40L14 resolvers B40950, B4091,
B4093, and B4094 rotor
AT2 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
AT3 96 jOB'r’ Resolver B4090 wedge from stop H40L14.
-jiB'r’ to limit stop
H40L14
CONFIDENTIAL Table of Contents 273
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Procedure

With stop H40L14 at its upper
limit, rotate shaft 4005519
CCW (viewed from A71 end)
until stop hits, set dial at
20°, tighten screws. Check
that stop acts at 340°,

Set jOB'r' dial on zero, and
wedge line. With B'r' dials
on zero, (JOB'r - jB'r'),
dial should read zero.

Turn shaft 1201S1 CCW (viewed -
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,

With stop H40L16 at midpoint of
travel, switch S4002 to AA.
With TSS at 2A, rotate re-
solver rotor CW to a reading
of zero, decreasing. Refine
with A59, if necessary.

Check that lost motion spring
is active throughout limits
of stop H40L16. If necessary
to adjust, break mesh be-
tween 1201S1 and B4081 stator
gear, wind up spring, and
remesh.

OP 2074
Table 70 (Cont'd)
ADJUSTMENT PROCEDURE
Adj No | Fig No | Function Connection
A508 90 jOB'r! Dial to limit stop
-jB'r' H40L14
A91 89 Bir! jOB'r' and (jJOB'r!
-jB'r") dials to
B'r' receivers
B4054 and
B4055
A59 92 iB Resolver B4099
to stop H40L16
None -- iB Resolver B4099
to stop H40L 16
None -- B Resolver B4081
to stop H40L16
274 |Gene Slover's US Navy Pages| CONFIDENTIAL
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No

Fig No

Function

Connection

Procedure

Ab

90

Es

Pot R4018 to
Es counter
and stop H40L"7

With pot at lower limit (rotate
gear on pot full CW to attain
this), set for a minimum
resistance between slider (S)
and ground (2). With Es =
2900 min, Zh = +25°, switch
54002 on MB position, TSS
at 2B, check reading of
+2.302.

None

jB

Resolver B4099
to servo motor
B4004

With stops H40L16, H40LT,
and H40L11 at midpoints of
their travel, TSS at 24,
switch $4002 at MB, check
test reading of zero.

With Zh = +25°, Es = 3200
min, 54002 at MB, check
reading at 2A = -2, 307.
Check that shaft 120184 will
rotate 10 turns in each direc-
tion from midpoint of stop
H40L16.

A6T

89

Br
+ jB

Component solver
U0621 to
Br + jB line

With stops H40L14, H40L15,
and H40L16 at midpoints of
travel, and B'r' = 90°, set
vector gear to produce no
movement of output rack.

A66

89

S0

So receiver to
component solver
uo621

With So on zero, set speed cam
to produce no movement of
output rack for 360° rotation
of vector gear,

Ag68

All6

89

89

AcCR

AcR

Carriage of inte-
grator H4004
to component
solver U0621

With time motor running and
U0621 set to zero output (as
A66), set integrator to pro-
duce no movement of output
roller. Check that component
solver arm will travel 1.5
inches in either direction
without hitting stops.

Gene Slover's US Navy Pages
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Procedure

With integrator H4004 set at
zero output (see A68), set
transmitter on electrical
zero and dial at zero.

With transmitter on electrical

zero, set dial on zero.

With transmitter and dial at
zero, TSS at 1G, set pot
R4007 to reading of zero.

Set stop at +12 degrees on
dial.

With B'r' = zero, R = 10, 000

CONFIDENTIAL
Table 70 (Cont'd)
ADJUSTMENT PROCEDURE
Adj No | Fig No | Function Connection
None - AcR Transmitter
B4073 to dial
and H4004
*Ab14 92 Ph Dial to trans-
mitter B4074
Ad4d 92 Ph Pot R4007 to
dial
A56 92 Ph Stop H40L17
to dial
None R Pot R4015 to
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 instrurnent.

Gene Slover's US Navy Pages

CONFIDENTIAL

Table of Contents

285



www.tinyurl.com/slover

98¢

TVIINIAIINOD

30.18

SPACE ALLOTTED TO
TERMINAL TUBES
(ELECTRONIC SECTION) | ? @

SPACE ALLOTTED TO
TERMINAL TUBES
(MECHANICAL SECTION)

= T
| | !
| : = |
| -7.75—= | | l
i , Ll 1t oia @) ; |
- J_ , P b | i | ‘
| A G —— 3 - | L
ih 4T.OOI _L L/ i| | EOTé“
L ! 1__ —— _J [t 3734
R T 'r4.25--—|4.5oi oPENING IN| | | | ]
t : CASE L
2454 | ! 6Lsa .
i 2204 I [_ -lg-“"- ; 03 g3 !“
1954 | 13 I I—-— 5-%—-4 ! 3316 =1 I
i = | | P ! 275 Lp13 [Tve &\ & v
' TYR ||ryp L pia (32)

| .
) [TYP. | |
‘ | 1| i V' Q L—'_Tj/ (@ 32 Ige_,
]

MOUNTING SURFACES MUST BE FLAT
wiThin ¥ L e -

Figure 97. Computer Mk 48 Mod 1, Mounting Diagram

Gene Slover's US Navy Pages Table of Contents

TVIINIAHNOD

TVIIN3AIANOD


www.tinyurl.com/slover

CONFIDENTIAL

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

Chapter 6

INSTALLATION

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,

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.

Table 71

OPERATING VOLTAGES

Voltage

Source

Where Used

6.3 volts, 60 cycles

T4101, T4102, T4103,
T4301, and T4302

Filaments

Reference voltage
+12 volts, 400
cycles

ZY4101

Potentiometers and networks

+250-volts DC

2C4101, ZC4102, and
ZC4103

Servo controls, computing
amplifiers, and tuning
fork amplifier

+350-volts DC

Motor-Generator Set

Tuning fork amplifier, servo
amplifiers, and series
regulators (250v)

-105-volts DC ZC4104 Servo amplifiers, tuning fork
amplifier
Gene Slover's US Navy Pages CONFIDENTIAL Table of Contents 287
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Adj No

Fig No

Function

Connection

Procedure

A60

90

B

Resolver B4081
to line

With switch S4002 on AA, Co,
B'r', jOB'r', jOB'r' - jB'r' =
0, Es = 2000 min, R =
40,000 yds. With mode
switch S4006 on SHORE BOMB
SHIP, 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.

A96

AQT

91

91

OB

OB

Resolver B4082
to line

Resolver B4082
to line

With switch S4006 on DEAD
REK'NG-SHIP, Xj and Yj = 0,
R = 50,000 yds, Es = 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.

*A505

91

OB

Dial to resolver
B4082

With set-up A96 and A97 pro-
ducing OB = zero, set
coarse dial and vernier on
0°00r,

*A513

90

Et

Dial to synchro
B4061

With transmitter B4061 on elec-
trical zero, set dial to read
2000 minutes.

AB3

90

Et

Dial to limit stop
H40L4

Set stop to act between 2000
and 3200 minutes on dial,

* Number not indicated on instrument.
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Table 70 (Cont'd)

ADJUSTMENT PROCEDURE

Connection

Procedure

Resolver B4095
to stop H40L4

With stop at 3200 limit, turn
resolver gear CCW until
spring is wound tight. Back
off 1/2 turn, and tighten
clamp.

Resolver B4095
to servo

With Et = 2000, Ht = zero, Et
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.

Dial to transmitter
B4063

Dial to transmitter
B4062

With synchros B4062 and B4063
on electrical zero, set OR :
dials to read 10, 000 yds.

Transmitter B4063
to stop H40L8

Set stop to act between 500 yds
and 50, 000 yds on dials.

Transmitter B4062
to stop H40L8

Set stop to act between 500 yds
and 50, 000 yds on dials.

CONFIDENTIAL

Adj No | Fig No | Function
AB2 90 Et
None - Et

*A511 90 OR

*A512 90 OR
Al1l 90 OR
Al113 90 OR
Al112 90 OR

Pot R4008 to OR
dials and stop
H40L38

With TSS at 4D point, set pot
to following: OR = 2000 yds,
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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ADJUSTMENT PROCEDURE
Adj No | Fig No | Function Connection Procedure
Al110 90 OR Pot R4021 and With OR at 50, 000 yds, resist-
R4022 to stop ance between slider and
H40LS8 terminal 1 of pots should
be at minimum, Check to
see that resistance increases
as OR decreases,
AB8 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 on zero,
*A507 90 OB'r' Dial to B4069
ABT 90 OB'r' OB'r' transmitter With jOB'r', (jJOB'r' - jB'r'")
to line dials on zero, Co, B'r', OB
on zero, switch S4002 to AA
position. Set OB'r' trans-
mitter on zero.
AT8 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.
ATS -- OBr Resolver B4092 With B'r', Co, OB, jOB'r'
- Br to line - jB'r', jOB'r' dials = 0,
- jB H40L16 wedged at midpoint;
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 AT5, .
- Br B4092 set dial at zero.
- jB

* Number not indicated on instrument.
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Table 70 (Cont'd)
ADJUSTMENT PROCEDURE
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, 0Zd = 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= 0.
None - jOB'r’ Resolver B4094 OL, OZd = 25°; rotate resolver
- jB'r' to stop H40L:14 rotor CCW to a reading of
-8.578 at TSS position SE.
With special probe, check
B4094. R2=0.
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(0OBr 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 6D.
-jB'r') With special probe, check
B4091. R2=0.
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 - 20B'r’ Resolver B4086 OL = 0°, OZd = 25°; rotate
+ jOB'r’ to stop H40L15 resolver rotor CCW to a
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Table 70 (Cont'd)
ADJUSTMENT PROCEDURE
Adj No | Fig No | Function Connection Procedure
None -- 20B'r" Resolver B4087 OL, OZd = 25°; rotate resolver
+ jOB'r’ to stop H40L15 rotor CCW to a reading of
-8.573 at TSS position 6F,
With special probe, check
B4087. R4 = 0.
A62 91 Zh Assembly Tighten
Al100 91 Zh Fine 6HG B4064 With stop H40L11 at midpoint
to limit stop of travel, set B4064 on
H40L11 electrical zero. Check that
160/32 gear on 6HG makes
O turns in either direction
from electrical zero.
Al101 91 Zh Coarse 6HG B4065 Set fine and coarse synchros
to fine 6HG together on electrical zero,
B4064
A98 91 Zh Resolver B4098 Turn shaft 140485 CCW (viewed
to limit stop from A98 end) until stop
H40L11 hits. Turn resolver gear
CCW until take-up spring is
wound solid. Back off 1/2
turn, and tighten A98.
None -- Zh Resolver B4098 With TSS at 7C position, Zh
to Zh line 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 20° check 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 L’ Firne 6HG B4067 With stop H40L10 at midpoint
to limit stop of travel, set B4067 at
H40L10 electrical zero. Check
that 48/32 gear on 6HG
makes 2.5 turns in either
direction from electrical
zZero,
A104 91 I Coarse 5HG B4075 Set fine and coarse synchros
to fine SHG together on electrical zero,
B4067
A6l 91 L' Resolver B4097 Rotate shaft 1404513 CW (viewed
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
AB1.
None i 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
cof +12. 000 at R1. With TSS
at 7D position, L' at +20°,
check reading of +4. 104.
Refine setting, if necessary.
A99 91 L' + Zd/ | 6HBG B4066 With limit stops H40L10 and
30 stator to stop H40L11 at midpoints of their
H40L11 travel, set 6HBG (B4066) at
electrical zero.
A102 94 L' +2d/ 6HBG B4066 rotor
30 to stop H40L10

282 Gene Slover's US Navy Pages CONFIDENTIAL Table of Contents



www.tinyurl.com/slover

CONFIDENTIAL

BLOWER i

Figure 100, Left Side with Electronic Drawers Extended
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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 T2x 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

TRANSMISSION INFORMATION

FOR 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
T2x Drives
36x Amplidynes
Ordalt 2815
Cross Level 2 and 72x
Train ol oT2x T2x T2x T2x Arma
Control T2x Drives
36x Amplidynes
Increments 1000 1000 1000 1000 1000 yds/t
of yds/t yds/t yds/t yds/t
Range AcR
Unit 12% 12x1
Parallax
(Ph)

1. Inthe 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 I'u/!anmal2 Manual Manual 3
Range Sight Range Range
Angle Dial Dial
Dial
Only
SHIPS CL's CA'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.

292 |Gene Slovet's US Navy Pages| CONFIDENTIAL Table of Contents



www.tinyurl.com/slover

CONFIDENTIAL

Appendix A

SUPPLEMENTARY DATA

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

CONFIDENTIAL
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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 1203
Plotter Drive 980225 1204
Level Receiver (OL") 980660, 980661 1301
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Appendix A (Cont'd)

Title BuOrd Dwg Unit No

Own Ship Course Receiver (Co) 1371624 1302
Cross-Level Receiver (OZh) 1371640, 1371641 1304
Director-Train Receiver (B'r’") 1371637, 1371638 1305
Ship's Speed Receiver (So) 981171 1310
Relative Target Bearing Transmitter (OB'r') 981182 1401
Target Range Transmitter (OR) 1371708, 1371709 1402
Target Elevation Transmitter (Et) 981408, 981409 1403
Level and Cross-Level Transmitters (L), 1371779-1371785 1404

(Zh)
Parallax Transmitter (Ph) 981040, 981041 1405
Bearing-Aided Tracking Transmitters 1371748, 1371749 1406

(Co + jB'r' - jB)
Motor Regulator 195022 1601
Dial Gearing and Range Receiver 1371885 4004
Deck-Tilt Corrector 1371737 to 1371474 4005
Terminal Block Assembly 1371972 4007
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Appendix A (Cont'd)

LIST OF ELECTRON TUBES

Tube Type Quantity Quantity per Electronic Unit
OA2WA 1% 3201 (1)

OA3 1 3804 (1)

OB2WA 8 3304 (1), 3305 (1), 3803 (1)

5651WA 1 3604 (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)

6AUGWA 30 3001 (2), 3011 (2), 3301 (1),
3305 (1), 3302 (2), 3401 (2)

AV 6 5 3304 (1), 3305 (1)

6X4W 2 3804 (2)

12ATTWA 17 3201 (1)

264 Total
296 CONFIDENTIAL Table of Contents
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MOTOR-GENERATOR SET DRAWINGS

Title Bureau of Ships Standard Navy Stock Number |
Rheostat S6307-3175735 S17-R-T456-1255
Controller S6307-769124 S17-C-34264-204
Regulator -—- S17-R-57259-972
Motor-Generator S6104-3244924 S17-M-69593-7415

S6104-1559380
S6104-1559381

On-board S56104-1559382 S17-M-133502-4675
Repair Parts $6104-1559383
S6104-1559384
S6104-1559385

INSTALLATION DRAWINGS

Title BuOrd Dwg
Navy lead designation assembly 1225505
Navy lead designation assembly 1225506
Navy lead designation assembly 1225507
General arrangement plan view 1371724
General arrangement front view 1371725
General arrangement left side view 1371726
General arrangement right side view 1371727
General arrangement rear view 1371729
General arrangement terminal tubes and mounting 1371730

dimensions for computer

External cable connection diagram 1371758

Handle storage shelf assembly 13721001

Wiring diagram mechanical section (Unit 4007) 1436062
CONFIDENTIAL e
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Title

Wiring diagram mechanical section (Unit 4007)
(terminal blocks)

Terminal blocks section 4100 wiring diagram
Master drawing motor generator set

Master drawing field rheostat, NOrd(z)14048,
NOrd(z)14049

Master plan controller NOrd(z)14048, NOrd(z)14049

Master drawing voltage regulator, C/D NOrd(z)14048,
NOrd(z)14049

Master plan pushbutton NOrd(z)14048, NOrd(z)14049

BuOrd Dwg
1436063

1436073
S6104-H-3, 244, 924

S56308-F-3, 175, 7135

94104-56307-1769, 124
S6104-3, 264, 661

$6307-F-3, 000,793
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COL. NO. | 2lalafls]e]z? 8
S INDHCATES
LISTS . DRAWRHGS RELATIVE POSITION NOMENCLATURE
HUMBER IN ASSEMBLY
1
COMPUTER MK, 48 1
L.D.294834 X | CONERAL ARKANGERER S
L.D,290650 x| PLOTTER, MAIN ASSEMBLY
| L.D.29063| X PLOTTER L IGHT RAIL ASSEMBLY
D, 290648 X PLOTTER DRIVE SERVQ
# ORD, SK,276506 X 10 WATT SERVO MOTOR 60 CYCLES
ORD, SK,276842 X POTENTIQMETER (30 TURNS)
L,D,290649 X GENEVA 2 LIMIT STQP
L,D,294893 X COUNTER ASSEMBLY
L,D,294894 X COUNTER ASSEMBLY
HECHAN |CAL SECT | ON
L,D,295104 X CABLE ASSEMBLIES & QUTLINE |
L.D.295052 X CABLE NO, 107
L,D,295053 X CABLE NO,108
L.D,294837 X MAIN ASSEMBLY, MECHANICAL |
L.D,290640 X | SERVQ & RESQIVER ASSEMBLY
| sar COMPENSAT ING RESOLVER
| # | .D.290566 X ROTOR UNL IMITED
MECHANICAL SECTION
L.D.295102 X CABLE Qﬁ,ﬁimj_lis & QUTL INE ]
L.D.295049 X CABLE NQ, 104
L,D,295050 X CABLE NO, 105
L,D,290647 X RESOLYER & GEARING ASSEMBLY
¢ QRD, $K.276506 10 WATT SERVO MOTOR 60 CYCLES |
ss%‘r COMPENSAT ING RESOLVER
# L.D.290566 X ROTOR UNLIMITED ]
VECTOR SOLVER_RESOLVER
L,D,290567 X SELF—COMPENSAT ING
~COMPENSAT ING RESOLVER
# L.D.290587 X ﬁkﬁmﬁ_muulm =
¢ L,D.294930 X RESOLVER (SPECIALLY TRIMMED)
- SELF—COMPENSAT ING RESOLVER
¢ L.D,290566 X ROTOR_UNL IMITED
L,D,294932 X RESOLVER (SPECIALLY TRIMMED)
SELF-COMPENSAT ING RESOLVER
4 L,D,290587 X BEARING MOUNTED
L.D,294943 X RESQLVER {SPEC IALLY TAIMMED)
SELF—COMPENSAT ING RESOLVER
# L.D,290566 X ROTQR UNL IMITED
ECH#NICAE SECT | ON
L,D,295117 X CA A ES & INE
L,D,295079 X CABLE NO, |34
L.D.295080 X CABLE NO,135
- L.D,295081 X CABLE NO. (36
~m
b L,D,295082 X CABLE NO, 137
oy
“‘2 L.D.295083 X CABLE NO. 138
22| L.p,295084 x| | casLe No,i139
Ll
5| ..p,295085 ) X CABLE NO, 140
L.D.295086 NP CABLE NO, 41

ITEMS MARKED THUS () APPEAR MORE THAN ONCE.
L D'S MARKED THUS (e) NOT TO BE FURMNISHED UMNLESS ESPECIALLY O®DERED.
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COL NO. 1 2|lajalsls] 7 8
“X™ INDICATES
LISTS OF DRAWINGS
RELATIVE POSITION MOMENCLATURE
RLMBER IN ASSFMELY
] ] 1
L.D,295087 l |r %[ | CaBLE NO.142
|
L.D,290652 % SERVO & TRANSMITTER ASSEMBLY
MECHANICAL SECTION
| L,D,295114 | X CABLE ASSEMBLIES & OUTLINE
L.D,295071 X CABLE NO. 126
L.D.295072 X CABLE NO, 27
L.D.295073 X CABLE NO.128
L.D.290653 X SINGLE SPEED RESOLVER ASSEMBLY
ORD. 5K.60882 X 1150 H.P, A,C, MOTOR
ORD, 5K,63395 X MAGNET IC_DRAG
VEC HAN | ECT |ON
L,D.295109 X CABL Eséu?uz:g & QUTL INE
L.D,29506 X CABLE NO,I116
L,D,295062 K CABLE MO, 117
L.D,290655 X DOUBLE SPEED RESOLVER ASSEMBLY
& ORD, 5K,276506 % 10 WATT SERVO MOTOR
L,D,295055 X MECHANICAL SECTIQON CABLE NO,110
| L.D,290656 X DOUBLE SPEED RESOLVER ASSEMBLY
# ORD, SK,276506 X 10 WATT SERVO MOTOR 60 CYCLES
SELF—COMPENSAT ING RESOLVER
§ L,D,290566 X ROTQR UNL IMITED
L,D,294931 X RESOLVER (SPECIALLY TRIMMED)
|
_ 1L.D,230641 | % RESQLVER nsszmw
MECHANICAL SECTION
L,D,295107 X | CABLE ASSE_"_LIES & QUTLINE
L.D,295056 X CABLE NQ, 111
L.D.295057 X CABLE NO,112
L,D,295058 ] [ x CABLE NO.I13
I I
L,D,290659 X SERVO & RESOLVER ASSEMBLY
SELF—COMPENSAT ING RESOLVER
4 L,D.290566 X ROTOR UNL [MITED
MECHANICAL SECTION
L.D,29510]| X CABLE ASSEMBLIES & QUTL INE
L,D,295046 % CABLE NO, 101 i
L,D,295047 X CABLE NO, 02
L,D,295048 X CABLE NO, 103
L.D,290660 X R_ASSEMBLY
| # ORD, SK,276506 X | 10 WATT SERYD MOTOR
o | #1.D,294930 X RESQLVER (SPECIALLY TRIMMED)
© szl.r—cowsnsnmc RESOLVER
& ¢ L,D,290566 X ROTOQR UNLIMIT
& MECHAN ICAL sc g
L,D,295105 X CABLE ASSEMBL IES & OUTL INE
Q L.D,29505] X CABLE NQ,i59
e | L.pn.295054 | X ABLE NO, 109
L,D,29066 | X DOUBLE SPEED RESOLVER ASSEMBLY
ITEMS MARKED THUS (#] APPEAR MORE THAMN ONCE.
L O°S MARKED THUS () NOT T BE FURNISHED UMLESS ESPECIALLY ORDERED.
300 |Gene Slover's US Navy Pages| CONFIDENTIAL Table of Contents



www.tinyurl.com/slover

APPENDIX

L
COL. NO._ 1 2]ajalslsajz? [
i “H INDICATES
LISTS. OF DRAWINGS RELATIVE POSITION MNOMENCLATURE
NUMBER ASSEMBLY
l 1 1
# ORD, $K,276506 L x| 10 #ATT SEAVO “OTOR 60 CYCLES .
T .l SELF—COMPCNSATING RESQLVER
§ L.D.290566 | X ROTOR UNLIMITED |
| T 7 | MECHANICAL SEC
L.D.295108 ! | X CABLE ASSE! BLIES -S-_C'..'TLI‘E 1]
= =]
L.D,295059 l I & CABLE NO.114 o _
1 1
L,D,295060 [ | |x CABLE NO.1I5 P |
|
L.D.2905673 de b Rk ] TRANSIITTER & SEAVO ASSEMBLY i
¢ ORD, 5K,276842 ' | xl POTENTIOMETER (30 TURNS)
1 i MECHANICAL SECTION
L,D,295111 |- X CABLE ASSEMBL!ES & OUTL INE ]
|
L 1D,295064 ! I L %] ] CABLE MO, 119
L (D.295065 | 1 Lxl 1 caste no.120
]
L.D,295066 | | J X CABLE NO. 121
L,D,290674 [ [x| | TRANSHMITTER & SERVO ASSEMBLY
| ,D,290567 ' x| RESOLVER, VECTOR SOLVER
| [ MECHAN|CAL SECTOh.
L,D,295112 i X ABLE ASSEMBLIES 2 OUTLINE
L.D,295067 i _%_ X CABLE NO,122 R
| L.D,295068 | | | | x CABLE NO,123 o
_ L.D.290675 1 xl | SERVQ & RESOLVER ASSEMBLY
[ [
| # ORD, SK.276506 x| 10 WATT SERYQ MOTQR €0 CYGLES
| = i 5 VECTOR SOLVER RESO.VER
# L.D.250567 1 - SELF—CQWPENSAT ING
T [ MECHANICAL SECT [ON
| 1L.D,295103 { L 1x | CABLE NQ,106 SRE
L.p.29agay | | Ix] | | | TRANSMITTER ASSEMBLY ]
| ELECTROMIC SECTION
L.D,295063 —tt x| | | casle no.118 .
L,D,254844 X | TRANSMITTER ASSEMBLY
I MECHANICAL _SECTION
L.D,295074 r .9 CABLE NO,129 —
L,D,294851 | x| | GEARING ASSEMBLY |
| ¢ 0RD, S5K,276842 [ 1 Ix POTENTIOMETER ASSEMBLY
| [ '
# ORD, $K,2085395 | | 1 X ROTARY SW|TCH ASSEMBLY
[ ! WECHANICAL SECTION
L.D.29509] L X CABLE NO, 146 S
|.D.294853 x| | TRANSIITTER & SERYO ASSEMBLY |
4 ORD, $K,276506 i L0 _WATT SERVQ MQTQR 60 CYCLES =1
¢ 1.D.294530 ]' X RESOLYER (SPECIALLY TRIMZED]
F—C OMPE NG RESOLVER
# L,D,290566 1 X Rbrbre AF HT#E& LVE __
[ 1 | VECHANICAL SECT|ON
i {.D.295113 | X CASLE ASSCLGLIES & QUTLINE |
o '
o L.D.295069 1 1 X CABLE NO, 124 sis
2' | |
g- L.D.295070 S | X CABLE NO,125 —
. 1
gc L.D. 294856 | 1 SCALE FACTOR ASSEMBLY
s | |
oF ORD, SK,137396 EE POTENTIQVETER (30 TURNS) |
I
L.D,294845 | 1T COUNTER ASSESBLY

TEMS MARKED THUS (#] APPEAR MORE

THAN

OhCE.
L DS MARKED THUS (o] MNOT TO BE FURNISHED UMLESS ESPECIALLY ORDERED
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COL MO 1 2]atalslalz [
X" INDICATES
HETS:0F DRAYRHIGS RELATIVE POSITION NOMENCLATURE
HuMBEr IN ASSEMBLY
| X | | JECHANICAL SECTION
1,D,295120 | | X | CABLE ASSEMBLIES & OUTLINE
L.D,295092 | | x]:_ CABLE NO, 147
L.D,295093 : | X. | CABLE NO, 148
| 1.D.294868 | X _| DIAL GEARING AND RECEIVER
|
QRD, 5K,63393 Xl | PUSH SWITCH ASSE!MBLY
-
¢ ORD, SK,276842 X | POTENTIOMETER (9.5 TURNS)
L.D,294890 X COUNTER ASSEMSLY
L .D.29489] X COUNTER ASSEMBLY
L.D,294920 X COUNTER ASSEMBLY
L.D, 294957 X POTENT | QMETER {1 TURN)
L.D.294958 X COUNTER ASSEMBLY
WECHANICAL SECTION
L.D.295116 CA EM TLINE
L.D,295075 ] X CABLE NO,130
L.D,295076 x| CABLE NO, 3!
L.D,295077 X CABLE NO,132
 L.D.295078 Xl 1 CABLE NO,[33
COMPONENT SOLVER INTEGRATOR
L.D.294887 X MOUNT ING 2 GEARING ASSEMBLY
I SELF=COMPENSAT ING RESOLVER
# L.D.290587 X BEARING MOUNTED
| 1/2* COMPONENT SOLVER AND
L.D.294857 X INTEGRATQR HQUNT ING
L.D.294859 X 2 _1/2" COMPONENT SOQLVER
I MECHANICAL SECTION
L,D,295118 X CABLE ASSEMBLIES & OUTLINE
|
L,D,295088 | x CABLE NO.143
L.D.295089 | x| CABLE NO, 144
1.D.295090 % CABLE NO,145
L.D.29490( X CASE & COYERS ASSEMBLY
L ,D.294858 X HANDLE ASSEMBLY
L.D,234874 % HANDLE ASSEMBLY
L.D,294876 X HANDLE ASSEMBLY
L.D.294877 X HANDLE ASSEMBLY
L,D,294878 X HANDLE ASSEMBLY
L.D.294879 | % HANDLE ASSEMBLY
L.D.294880 f X HANDLE ASSEMBLY e
& L.D.29488| | HANDLE ASSEMBLY
™
s | L.p.294862 | 1 x HANDLE ASSEMBLY
oy
“‘9 D.294883 | X HANDLE ASSEMBLY
cz)l.. {1 .D. 294884 X| HANDLE ASSEMELY
o
oF L .D.29488S X HANDLE ASSEMBLY Z
MECHANICAL SECTION -
L.D,295115 X CABLE ASSEMBLY & OUTLINE
ITEMS MARKED THUS ] APPEAR MORE THAM OHNCE
L XS MARKED THUS i) NOT TO BE FURNISHED. UNLESS ESPECIALLY CRDERED.
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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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