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1. GENERAL INFORMATION.

1.1. Introduction. This manual provides information for operation and maintenance
of the Model O066A, Two Axis Searchlight Positioner, designed and built by
Contraves Goerz Corporation (CGC). 610 Epsilon Drive, Pittsburgh, Pennsylvania
15238.

1.1.1. Applicability. The Model 066A positioner supplied to the Night Vision
Laboratory under Contract DAAKT0-78-C-0136 was developed and built in accordance
with U.S. Coast Guard Specification No. WMEC 443-2.

1.1.2. Associated equipment. The searchlight (AN/VSS-3A) and control box,
purchased items, are factory mounted in the gimbal by CGC. See TM
11-5855-217-12-1 and ™ 11-5855-217-35-1 for information about the AN/VSS-3A
searchlight and control box.

1.2. General Description. The Model 066A Searchlight Positioner is a precise
electromechanical device used to position a high intensity searchlight. The
positioner is driven in the azimuth (AZ) axis, and in the elevation (EL) axis by
direct drive- DC torque motors. The positioner is shown in Figure 1.1.
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Figure 1.1 Model 066A Searchlight Positioner
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1.2.1. Positioner configuration. The positioner can be broken down into four major ".:4;:
sections by function:

a. AZ-EL mechanical drive package. e

Y b. Electronic control system for AZ and EL drives.

,.._::‘
L:;: c. Searchlight power, drive and control electronics.
)
s d. Searchlight.

St

e 1.2.2. Position command signal inputs. The AZ and EL position commands are 400

\' Hz, three-phase synchro signals which control the output of a synchro transformer
:: CT mounted in each axis. The CT outputs are demodulated, amplified and used to

o drive dc torque motors.
\ .-

- 1.2.3. Pogition readout signals. A synchro transmitter CX mounted in each axis

- provides position readout signals to remote indicators. ~a
Ay} \1‘:._.
"‘ 1.2.4. Searchlight power, drive and control. The positioner houses the power
Padh supply used to ignite the searchlight. It also houses the electronics needed to

ey control searchlight intensity and to operate the searchlight's infra-red filter.

~ 1 .

AT The searchlight can be operated from a control box mounted on the positioner or

_. from a remote control panel.
'{:‘_:.,»: 1.2.5. AZ and EL limit switch operation. The azimuth limit switch circuitry
-s’_';: functions in a slightly different manner than the elevation circuit. Elevation
::7 limits prevent travel in a particular direction once the 1limit in that direction

is reached, however the axis can be driven back out of the limit. In azimuth the @

o limit switch forces the searchlight into it's infra-red mode so as not to blind e
P i‘: personnel and also allows a come-back circuit to function. This circuit drives

-;;q the axis back thru zero to the other limit when the command signal goes beyond

M 1800,

Aot

s 1.3. Reference Data. Positioner specifications are listed in Table 1.1.

I.:

ft-»:; 1.4. Instrument and Manual Identification. This manual covers the Model 066A
J,-::ui positioner which can be distinguished from the Model 066 by reference to Figure
o 1.2. PN
%! ':" ‘Eb
—_ The Model 066 positioner is described in a separate technical manual, procurement
stock number CG-7610-01-GF2-0301.
oot

t,: 1.5. Equipment Supplied. Equipment supplied is listed in Table 1.2.
.\.‘

'_.}: 1.6. Equipment Required But Not Supplied. Equipment required but not supplied is
-— listed in Table 1.3.
o
ol
e
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Table 1.1. Specifications

Payload Weight: 150 pounds
Power Requirements: 115 vac, 400 Hz, 3-phase, 15 amperes
Position Command Signal: 400 Hz, 3-phase synchro signal
Output Position Signal: 400 Hz, 3-phase synchro signal
Operating Temperature: =300 to +65°C
Maximum Relative Humidity: 100%
Maximum Ice Loading: 4-1/2 1b/sq ft
Maximum Solar Radiation: 90 watts/sq ft
Axis Inertia: 18 in-1b/sq second
Physical Dimensions: 44 in. high, 43%-3/8 in. wide, 24 in. deep
Weight: 600 1bs (with payload)
Maximum acceleration (both axis): 30°/sq second
Maximum velocity (both axis): 60°/second
Minimum velocity (both axis): 0.01%/second
Repeatability (both axis): *0.059
Maximum drift (both axis): 0.05%/nr
Position accuracy (both axis): +0.1°
Maximum operational displacement: Azimuth axis +120°
Elevation axis -200 to +55°

Mechanical Limits: Azimuth axis +125°

Elevation axis -25° to +60°
Maximum Windspeed: Operating - 75 kn

Stowed - 100 kn

R IS e S P LI S ]
WIS AL AC 2C A
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Figure 1.2. Searchlight Positioner, Model Identification
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Table 1.2. Equipment Supplied
NOMENCLATURE OVERALL DIMENSIONS
QUANTITY
PER HEIGHT WIDTH DEPTH VOLUME WEIGHT
EQUIPMENT NAME DESIGNATION (Inches) (Inches) (Inches) (Cubic ft) (Pounds)
1 Searchlight Model 44 43-3/8 24 450
Positioner 066A%
1 Searchlight AN/VSS- - - - -
SAN
1 Searchlight AN/VSS- - - - -
Control Box 3A%* - - - -
1 Canvas 066A%* - - - - -
Cover
1 Extraction Q66A%* - - - - -
Tool
*Designates CGC Part Number.
*#5ee M 11-5855-217-12-1 for searchlight data.
Table 1.3. Equipment Required But Not Supplied
QUANTITY NOMENC LATURE
PER REQUIRED REQUIRED
EQUIPMENT NAME DESIGNATION USE CHARACTERISTICS
1 Extender Vector PN 3690 Troubleshooting
Card or equivalent Testing and
Alignment.
1 Thickness Locating Searchlight 3/32""
gage in gimbal.
1 Connector MS3106F22-19p Installing Positioner.
1 Connector MS3106F22-25 Installing Positioner.
1 Connector MS31C6F36-15p Installing Position.
1 Multimeter, Troubleshooting, 3 Digit
digital Testing and
Alignment
1 IR Detector FJM FIND-R-SCOPE Testing IR
Mode
1.5
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1.7. Inquiries. Inquiries about the operation and maintenance of the positioner
should be directed to:

Contraves Goerz Corporation o
610 Epsilon Drive

Pittsburgh, Pennsylvania 15238

Attention: G. H. Group (412-782-7700)

1.8. Abbreviations. Table 1.4 is a table of abbreviations used in this manual.

Table 1.4. Abbreviations

AZ Azimuth
CGC Contraves Goerz Corporation

CR Synchro Receiver

CT Synchro Transformer

cX Synchro Transmitter S
EL Elevation v
Hz Hertz (cycles per second)

PPS Pulses per Second
VAC Volts, Alternating Current
vDC Volts, Direct Current

1.9. Safety Hazards. Note the following warnings:

&

VABNING

Dangerous voltages are present in this equipment. Both power
supply voltages and synchro signals can cause serious
electrical shock. Make sure that both power supply voltages
and synchro signals are removed before disassembling this
equipment.

WARNING .
‘- :-
Avoid looking directly at the beam of light. Looking directly T
at the light can cause serious eye injury.
WARNIEG
Be very careful with the searchlight. The bulb is under high
pressure and can cause serious personal injury if broken.
RS0
1.6 A
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WARNIRG

aa. p

Stand clear of the searchlight when disengaging stow pins.
Certain electrical failures can cause the searchlight to ''run
away'' causing serious personal injury.

VABRNING

The searchlight, azimuth assembly and yoke-pillow block
assembly are very heavy. Use two people to lift these
assemblies to prevent personal injury.

e aaaa

Liquid nitrogen, liquid freon, dry ice, and carbon dioxide
fire extinguishers produce very low temperatures. These
materials, and ojbects cooled with these materials, can cause
serious burns.

P

WARNING

Stand clear when removing roll pin from stow lock assembly.
The plunger is under spring tension and can cause serious
personal injury if allowed to shoot out of the stow lock
assembly.

WARNING

To prevent serious personal injury, both axes must be stowed
during handling and installation of the positioner. When the
positioner is stowed, each axis can move approximately one
degree in both axes.

1.10. Handling CMOS Device. Note the following caution.

CAUTION

Printed circuit cards A5 and A6 contain CMOS devices which may
be damaged by static electricity. Exercise care to protect
CMOS devices from static discharge during unpacking, storage,
handling, soldering or packing operations.

1.7/1-8
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v
e 2. INSTALLATION.
2.1. Introduction. This chapter contains instructions for installation of the
Model O66A Searchlight Positioner on the boatdeck.
2.2. Initial Inspection. The positioner is shipped in a crate completely assembled
with the mounting screws for the deck and the searchlight in a plastic bag taped
to the inside surface of the yoke. Packing lists of the equipment are included.
. Check contents of the crate against packing slips. Inspect equipment for any sign
; of shipping damage.
?< VARNING
.’_t:.}
A To prevent serious personal injury, both axes must be stowed
‘ during handling and installation of the positioner. When the
;*5\ BAS positioner is stowed, each axis can move approximately one
™ degree in both axes.
o
o
A" 2.3. Mechanical Installation. As stated, the positioner is normally shipped
N completely assembled. The front of the positioner is defined on the base housing
5 by the vertical cooling fins of the heat sink and the connectors.
~ .
~3
‘:ﬁ} 2.3.1. Pogsitioner mounting holes. Install the positioner on the deck with a hole
.Ef\: pattern drilled and tapped to accept this particular base configuration, four

holes, 1/2-20 x 1.0 inch deep in a hole pattern 18-1/2 x 22-1/2 (Figure 2-1).

4,

N,
o
- .‘- -y
F-. d‘,
SN N D
' - \V/ -\ ‘
]
B 18-1/2
) “-_';
e l
MOUEE S K
‘..0,1 L] _’_" v J l
peme 02-1/2 ot
08304A

Figure 2.1. Mounting Hole Pattern for the Positioner.
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o 2.3.2. Mounting the positioner. Mount the positioner as follows:

A CAUTIOR

? Do not hoist the positioner by the gimbal.

) a. Hoist the positioner into place by nylon slings positioned under the
. horizontal member of yoke (1, PFigure 2.2).

, o

4"

RS o G oo
-

¢

s5"

)

s

.':}'.n

L)
-
‘-\ ~
-

085278

1. Horizontal Member of Yoke

A 2. Heat Exchanger Plenum Chamber
- 3. Small Covers

o Figure 2.2. Positioner Installation Drawing
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AR b. To install the searchlight on the deck, first remove the heat exchanger
plenum chamber (2). This chamber has horizontal cooling fins and is on the
left hand side of the base as you face the front of the searchlight.

c. Removing this chamber also releases the fan assembly and exposes the bolt
holes. Remove both parts and lay them on top of the base. Remove two small
covers (3) at the opposite (right) side of the base. This exposes a bolt

- hole at each corner. Align the base bolt holes and deck bolt holes; insert

ol the four 1/2-20 capscrews provided and torque to 250 in-1lbs.

d. Replace the covers. Be sure the gaskets are seated to make a good seal.
Coat each of the screws with a reliable thread sealant. The entire

- positioner is sealed against moisture and particularly salt air. Failure to

N seal the base properly can cause premature failure of the electronic

components.

2.4. Installing the Searchlight. Install the searchlight in the positioner as

- . follows:
L
WARNING
Be very careful with the searchlight. The bulb is under high
pressure and can cause serious personal injury if broken.
WARNING
‘Ei The searchlight, azimuth assembly and yoke-pillow block

assembly are very heavy. Use two people to 1lift these
assemblies to prevent personal injury.

a. To install the searchlight, position the gimbal so that the machined surface
with the slots is horizontal. Mount the searchlight onto this surface.

b. Once the searchlight is on the gimbal and before the bolts are inserted,
slide the light to a position where the power cable can be connected. When
o the cable is connected, slide the searchlight until the bolt holes are
- aligned with the slots. Insert the bolts, but secure them only finger
tight. Unstow the gimbal and rotate the searchlight to its highest elevation
angle. Using a 3/32'' sheet metal gage, position the searchlight so that at
the lowesat point of its swing, it clears the cable distribution box by
o 3/32''. This places the searchlight in its optimum position. All of the
- mounts are factory balanced with the searchlights in this position. Even so,
- a change in the center of gravity between searchlights or a change in
veight will cause an unbalance about the elevation axis. Should this occur,
the search light will have to be reposilioned. Reducing the clearance to
less than 3/32'' will have no drastic consequences unless the searchlight is
made to contact the cable distribution box.
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CAUTION

Failure to balance the system about the elevation axis can
cause a premature failure of the power amplifier that drives
the elevation torque motor.
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2.5. Electrical Installation. Electrical installation of the positioner consists
of connecting the ship s mating cables to the connectors on the front of the
electronic base, and performing a DC voltage test.

‘4
2

'y
.
a L

2.5.1. Connecting the ship's mating cables. The cables are shown on the overall
schematic diagram (Figure 7.2). The functions of the three cables are as follows:

a. J101 provides connection to the AZ/EL synchro control transformers and
transmitters. .

b. J102 provides inputs to searchlight control cards and a Power On command
signal.

c. J103 connects the 115 VAC, 3-phase, 400 Hz as the input power connector.

2.5.2. IC voltage test. After installation of the positioner on the ship and
connection of the three connectors (J101, J102 and J103), remove P1 from J1 at
the searchlight control box and attach a voltmeter across pins A and B of P1 with
the Decrease Intensity Command on. If the voltage is less than 22 VDC or greater

than 25 VDC, reverse any two of the three wire AC inputs on the ship side of é%i
P103. The voltage should be about 24 VDC with a Decrease Intensity Command
present.

2.6. De-installation and Shipping. De-install and ship the positioner as follows:

a. Disconnect J101, J102 and J103 from positioner.

b. Remove heat exchanger plenum chamber (2, Figure 2.2) at the left side of

the base.
[\ :"
c. Remove two small covers (3) at the opposite (right) side of the base. NN
d. Remove four 1/2 x 20 capscrews that fasten positioner to the deck.
e. Replace two small covers and heat exchanger plenum.
f. Hoist the positioner from the deck by nylon slings positioned under the
horizontal member of the yoke (1).
b g. Place the positioner in a shipping crate similar to that shown in Figure
N 2.3.
'.‘:: L}
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3. OPERATION.

3.1. Introduction. This chapter contains operating instructions for the Model
066A, Two Axis Searchlight Positioner.

3.2. Electrical Operation. The only operator control located on the positioner is
the main circuit breaker, CB1 (1, Figure 3.1) located on the front panel. In
order to energize the positioner, turn CB1 to the ON position.

CAUTION

Engage the stow lock plunger and turn off the power when the
positioner is not in use. This will prevent excess wear of
the system.

3.3. Searchlight Control Box Operation. See TM 11-5855-217-12-1 for information
about operation of the searchlight control box (2, Figure 3.1) mounted on the
positioner.

3.4. Stow Lock Assembly, Manual Operation. Both axes can be manually stowed within
+1 degree from the zero position under a nonoperating condition. When the stow
Pplunger is engaged (in the nonoperating mode), retract the plunger by turning the
knurled knob on the stow lock assembly (3, Figure 3.1) in a clockwise direction
until plunger is disengaged. To engage the plunger, turn the knurled knobd fully
counterclockwise and rotate the axis until the plunger drops into a hole in the
caging disc.
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Figure 3.1. Model 066A Searchlight Positioner Operation

3.2

T L R S I M e T T, T B S T ST g PRI F I g T 3 S o S U o iy n BeRy 25 A1 1N, |

WL L . K at_w aine" aYa ®



o 4. THEORY OF OPERATION.

. s 4.1. Introduction. This chapter provides the theory of operation of the Model
et 066A, Two Axis Searchlight Positioner.

4.2. Mechanical Configuration Description. The positioner (Figure 4.1) constitutes

;j, a two-axis elevation over azimuth configuration which provides two degrees of

:;Q rotational freedom. The angular displacements of both axes are limited

51« electrically as well as mechanically. The range on the elevation axis is +55

: : degrees to -20 degrees. The range of the azimuth axis is +120 degrees from a
nominal zero. Both axes can be manually stowed within *1 degree from the zero

é position under a non-operating condition. There are additional stow positions for

: both azimuth and elevation. Azimuth may also be stowed at any 45 degree interval

) and elevation can be stowed at any 30 degree interval within the range of travel.

Fhs 4.2.1. Elevation axis. The elevation axis provides a closed, 4-sided gimbal (1,
Figure 4.1) for accepting the searchlight. The elevation gimbal is mounted

i~ between two concentrically aligned elevation shafts (2) which are supported by

o two pairs of preloaded angular contact ball bearings mounted in the pillow blocks

(3 and 4).

4.2.2. Pillow blocks. The shock side pillow block (3, Figure 4.1) houses a

synchro transformer, a synchro transmitter, the elevation axis limit switches, and
one set of preloaded bearings. The caging side pillow block (4) houses only the
opposing set of bearings and a 7 ft-1b direct drive torque motor. The elevation
stow lock assembly (5) is mounted on the caging side pillow block. The elevation
axis and stop assembly (6) is mounted on the shock side pillow block.

(jb 4.2.3. Azimuth yoke. The pillow blocks are supported by the azimuth yoke, (7,
Figure 4.1) which is mounted to the azimuth shaft, which in turn is supported by
a pair of angular contact ball bearings located in the azimuth drive housing (8).
The azimuth housing also contains a 30 ft-1b torque motor, a synchro transformer,
transmitter and the azimuth axis limit switches.

4.3. Electrical Configuration Description. The azimuth drive b .,using is mounted
directly to the electronics base housing (9, Figure 4.1). The system cables are
passed through the azimuth shaft in a cable twist arrangement to the base
housing. Because of the large current required to drive the searchlight, 80 amps

- peak, the bore of the azimuth shaft is insulated with a plastic tube. This
T precludes that if the power cable should short out, it could not short the power
supply to ground.
4.%3.1. Control electronics. Positioner control electronics are contained in the
card rack located in the electronics base. The cards contained in the card rack
are:
a. Al Deomdulator (AZ)
b. A2 Demodulator (EL)
c. A3 Input Amplifier and Notch Filter (AZ)
d. A4 Input Amplifier and Notch Filter (EL)
e. AS Searchlight Control Card 1
f. A6 Searchlight Control Card II
o
R 4.1
)
B g T e T G S A P St o, S B S IR NPT e




R % oW - - ..c .. - - - ol -‘ .’- - . - - - 2N I AT .-- l. A'\’ ..“- “‘ \"- -y,

. -
-~ .
~ S o
\} e [
N .
. 4 ~
: \ ;
’ ! 4
: = :
,"
4
: 6] N
.. ‘ .
X .
I ] .
! 110 :
M 5 iy
£ A :
: 7 -
L e L B ;AJ‘ ‘
% « H — < LS
" 0835204 R
N S
Y RO
1. Elevation Gimbal 6. Elevation End Stop Assembly )
2. Elevation Shafts 7. Azimuth Yoke .
A 3. Drive Side Pillow Block 8. Azimuth Drive Housing A
: 4. Readout Side Pillow Block 9. Electronics Base Housing X
5. Stow Lock Assembly 10. Searchlight Control Box .
e Figure 4.1. Searchlight Positioner Mechanical Configuration
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Lot 4.%.2. AZ-EL drive electronics. The drive electronics for the positioner are

. located in the electronics base. This system consists of four electronic printed
circuit boards (1, Figure 4.2), a dual servo power amp assembly (2) and a

A three-phase power supply (3) which provides motor drive power and stores solenoid
power. A *15V, dc to dc converter (4) provides voltages for the operational
amplifiers (op-amps) located on the printed circuit cards. The two synchro
transformers, two power amplifiers, four printed circuit boards and two torque
motors form two feedback servo control loops whose position commands come from
remote three wire transmitters.
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4.3.3. Searchlight control electronics. The searchlight power supply (5, Figure
4.2), located in the electronics base provides power to ignite the searchlight.
In addition, two printed circuit cards (6) control turn on/turn off of the
searchlight, searchlight intensity, and provide a control signal to position the
serachlight’s infra-red filter. Control of the searchlight may be done at a
control box (10, Figure 4.1) mounted on the positioner or the searchlight may be
controlled from a remote location.

4.4. AZ-EL Drive, Basic Block Dijagram. Figure 7.1 is an illustration of the AZ-EL
drive basic block diagram. Both the AZ and the EL servo loops function the same.
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Figure 4.2. Electronics Base Configuration
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4.4.1. Synchro transformer operation. A position command, in the form of a 4u0

Hz, three-phase synchro signal goes to control transformer (CT). If the commanded
position and the actual position are the same, there will be a zero volts
position error signal and the motor will not drive. If the positioner is not at
the commanded position, there will be an error signal generated by CT. The phase
and the amplitude of the error signal depend upon the direction and the amcun*
that the positioner must move in order to reach the commanded position.

4.4.2. Position readout signal. A synchro transmitter (CX) mounted on each axis

<o provides a 400 Hz, three-phase position readout signal.
i 4.5. Printed Circuit Card Descriptions. The 400 Hz position error signal goes to
e the demodulator card. In the demodulator card, the phase of the position error

signal is compared with the 400 Hz synchro excitation voltage and the amplitude

of the position error signal is measured. A DC position error signal is

generated. The polarity of the DC error signal depends upon the phase of the 400

Hz error signal and the amplitude of the DC error signal depends upon the

amplitude of the 400 Hz error signal. The DC position error signal goes to the Lt
input amplifier and notch filter to be amplified and filtered. The amplified and '-.'~
filtered error signal goes to a servo power amplifier which drives a DC torque

motor to move the positioner. As the positioner moves, the output of CT decreases
until the positioner is at the commanded position and the output of CT once again
returns to zero.

4.5.1. AZ demodulator (A1) and EL demodulator (A2) cards (Figure 7.3). The Al and

A2 cards are the same except for the value of R12. These cards provide a

demodulated output signal corresponding to the position of the mount. The mount
position is sensed by a synchro control transformer located on each axis. The -
synchro signal generates an output error voltage which is applied to the L -
demodulator card on pins C and B.

4.5.1.1. Operation of IC!. IC1 is a differential input scaling amplifier whose
gain is set to provide the correct ratio of error signal to reference voltage
necessary to perform demodulation. The gain of IC1 is O.1. The output of IC!1 is
AC coupled to the demodulator portion of the board (IC5 and IC7), to achieve
complete DC isolation. The AC error signal is applied to the inputs of IC5 z2nd
ICT7 simultaneously through R5 and R8.

4.5.1.2, Error signal demodulation. The function of IC5 and IC7 is to convert an ;fj
amplitude modulated input signal to a DC output signal whose amplitude polarity -
is proportional to the phase and amplitude of the input signal. The output signal

of IC5 (gain of 1) is inverted and applied to IC7 input through R11 via IC6-A
contacts. IC7 is a summing amplifier. As a result of the above two signals being
present at IC7 together, the gain characteristics (R12/R11 and R12/R8) cause the
resultant output of IC7 to be the algebraic sum of the voltages applied via the
contacts of IC6-A (analog switch), which are controlled by IC3 and IC4 to provide

the required phase control for correct demodulation.
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4.5.1.3. Phase control. IC3 is used to provide a variahle phase lag at the given
frequency of 400 Hz without influencing the amplitude of that signal. Basically,
the circuit consists of an RC network (C9 and R22) and an op amp. With respect
to the input signal on pin 14 of the PC card, this network presents a phase lag
output signal at pin 6 of IC3 that influences the control of IC6 at the desired
phase relationship between error signal and reference signal. IC4 is an open loop
gain amplifier used to produce at its output a square wave signal at the same
frequency and phase as its input.

4.5.1.4. Other circuit functions. R23 and CR1 provide voltage limiting of the
signal from IC4 to 4.7V, the required level to energize IC6 (analog switch). IC2
is an active low pass filter that removes the remaining ac component from the
demodulated signal, thereby leaving a resultant DC error signal on pin 4 of the
PC card.

4.5.2. AZ input amplifier and notch filter card (A3) (Figure 7.6). This card
provides the input to the drive section. The card may be divided into two
sections:

a. Integrating compensator
b. Filter

4.5.2.1. Integrating compensator operation. The integrating compensator (IC1) has
its feedback controlled by relay Ki. The error signal which is input to the card
on pin 8 is discriminated by IC3. For large error signals K! is energized,
thereby shorting C3. For small error signals, the relay is de-energired and the
relay contacts are open, thus introducing a lead and integration uco the loop.

4.5.2.2. Filter operation. IC2 provides a low pass fil*er aud has a 3 dB
attenuation at 20 Hz and a 40 dB/sec roll-off from the¢reca.

4.5.2.3. Other circuit functions. The final circuit on this card is controlled by
the ''Power On command'' signal entering the card at pin E, which provides for
the connection of the output signal of IC2 (TP6) to exit on pin 18 of the card.
When Power On command signal is high, the contacts of relay K2 are closed at pins
1 to 7.

4.5.3. EL input amplifier and notch filter card (A4) (Figure 7.6). This card's

input and output signals are the same as for the agzimuth (A3) card. In this case,
no large step shorting relay (K1) is necessary because of the limited travel of

the elevation axis.

4.5.4. Searchlight control card l.(AB) (Figure 7.9). This card controls the
intensity of the searchlight by varying the searchlight power supply output
voltage through a control voltage generated by the card.

4.5.4.1. Intensity command signal (inputs). The command for an increase intensity
enters the board at pin L and the decrease intensity signal enters the board at
pin K. When a command signal enters this card, the free running multivibrator U1
is gated through U2-A/B, causing U4 and U5 to count up or down depending on
whether an increase or decrease intensity command has to be initiated. The output
of these counters is halted by the detection of the counter output state,
detected by U3 and U6 at the counter extremes (to prevent roll over).




4.5.4.2. Digital to analog conversion. The digital signal is then presented to thes
digital to analog converter UB. This signal is buffered and scaled through U10

with an output on terminal Y of card AS. The signal level on terminal Y of A is -7,
10V dc for full intensity and 8.56V for minimum intensity. The analog signal then™-
goes to the searchlight control box to control searchlight intensity.

4.5.4.3., Other circuit functions. U1-A is a power on reset chip and outputs a
Power On reset signal at pin 5 of card A5 after the system three-phase power is
applied to the positioner. The receipt of a system power on signal provides +28V
to the stow solenoids through relay contacts Ki1-1-2. This also causes the
iterrogate signal to be output on pin J of the card.

4.5.5. Searchlight control card II (A6) (Figure 7.12). This card provides for
signals to be presented to the Searchlight Control Box by the actuation of
control logic on this card. Positioner signals are also processed on this control
card to provide for the azimuth axis to move around to the opposite side of the
field of view when a travel limit is reached.

4.5.5.1. Narrow/wide beam signal. The narrow/wide beam signal enters card A6 pins
Z and 21 respectively. The presence of a 28V signal causes relay K5 or K6 to be
energized and provides connection of the signal through pins Y, V, and X of the
card to connector J2 on the Searchlight Control Box.

4.5.5.2. Mode and light on signals. Mode and light on command signals at 0-28
Volt levels are presented to card A6 on pins 17 and 14 respectively. These are hi
levels and energize relays K3 and K13 to permit the transfer of signals through
pins 18, 19, 20, T, and W of the card to J2 on the Searchlight Control Box.

-
4.5.5.3. AZ prelimit control of searchlight mode. If azimuth CW/CCW prelimit -]
switches are activated, the Q output of U7 is forced high. This turns on
transistor Q3 and energizes relay K2. This causes K4 to de-energize, changing the
command from white light to IR light. This signal goes to the searchlight control
box via PC card pins 19, 20, and T and W of the card.

4.5.5.4. AZ prelimit circuitry. The azimuth demodulator output is input to the
card on pin 7. When the magnitude of this signal corresponds to approximately 60°
of position error and the proper azimuth prelimit is entered, pin 15 of flip-flop
U6 is forced high. This energizes relay K9 and transfers the power amp input
voltage from the azimuth input amp and notch filter card to either pin 7 or pin
14 of U1, depending upon which prelimit has been entered. This forces the mount
to move out of the prelimit condition and thereby move towards the opposite end
of travel in azimuth. Once in this mode of control, relay K9 is de-energized
whenever the mount axis position error decreases below 180°., This allows the axis
to be controlled by the azimuth input amp and notch filter card which is input on
pin 16 of the card.
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AT 4.5.5.5. EL prelimit circuitry. The signal coming from the EL input amp and notch

filter card is a +10V analog signal proportional to current in the elevation
motor. This signaf-enters PC card pin H and exits card A6 via pin C, to the

LY elevation power amplifier. Relay K7 and K8 are energized by the elevation down
. and up prelimit switch respectively. The activation of these limit switches
causes the signal to the power amp to be unidirectional in polarity by inserting
the diodes CR16 and CR15 in series with the output signal, pin C. This circuit
permits the elevation axis to move up/down in a motion to go out of the limit
condition once activated.

4.6. Stow Lock Operation. The stow lock assembly is activated by the System Power
on signal entering card A5 pin 10, which energizes the coil on the stow solenoid
and retracts the stow plunger from the hold down position.

4.7. Limit Switch Operation. Limit swtiches mounted on the azimuth and elevation
axis provide the circuit information as to axis position.

. 4.7.1. AZ limit switches. The azimuth limit switches are set to approximately
e +120° 4ith respect to the azimuth zero position. When a limit switch is reached
on the azimuth axis in the CW direction, S2 located on that axis is closed. The
contacts control power amplifier input signals to permit the axis to move out of
the limit condition, in a CCW direction. In the case where an azimuth CCW limit
switch is reached, S3 located on that axis is closed. The contacts control power
amplifier input signals to permit the axis to move out of the limit condition in
a CW direction.

4.7.2. EL limit switches. The elevation limit switches are set at +55° and -20°.
When a 1imit switch is reached in the +55° (positive from the horizon) angle, the
power amplifier input signals permit the elevation axis to move down and out of

‘[; the limit condition. When a limit switch is reached in the -20° (negative from
the horizon) angle, the power amplifier input signals permit the elevation axis
to move up and out of the limit condition.

4.8. Power Supplies Description. Three power supplies are present in the
positioner.

4.8.1. Power supply, control electronics (3, Figure 4.2). The dc power needed to
drive the motors and the P.C. cards come from a three-phase power supply
consisting of a three-phase transformer rated for 23V @19A, a three-phase

R rectifier assembly, and a filter capacitor. The secondary side of the transformer

' is grounded to the base at a single point which ties all other grounds in the
system together. This '‘chassis'' ground is provided on one of the output
connectors to tie to the ship's ground, minimizing current flow through the hull
and thus preventing premature oxidation of the aluminum castings used in the
mount and base. Three-phase power is activated via the base mounted circuit
breaker CB1 which trips for an overload current. The dc power supply output feeds
the servo power amplifier mounted on the electronics base.

4.8.2. IC to DC converter (4, Figure 4.2). The dc power supply also provides
power to the DC to DC converter, a well regulated, low ripple, *15 Volt supply
used to power the op amps mounted on the PC cards.
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4.8.3. Power sugglz, searchlight (5, Figure ﬂ:;lL Power for the light comes from

a separate supply located in the electronics base. This supply consists of a

motor driven auto transformer, a three-phase rectifier, a regulator board which ..
drives the auto transformer's motor and other components shown in Figure 7.16. It .-.
supplies up to 28 volts at 60 amps and can tolerate a 150 amp current surge for ’ i

three seconds. Three-phase power is applied to the searchlight power supply
through the main circuit breaker CB1.
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4.9. Power Amplifier Assembly Description (2, Figure 4.2). The power amp assembly
consists of two epoxy incapsulated modules attached to a large, finned heat sink
which provides the necessary cooling. The modules contain all the pre-drive and i
thermal shutoff circuitry, as well as the output transistor in a bridge-type,

push-pull configuration.

CAUTIOB

Do not ground either output pin of power amplifier with test ,
equipment leads or Jjumpers. Serious damage to the equipment R
will result.

Pins are provided for either voltage or current loop feedback and current limit
across the output. At present, a current loop drive with 400 Hz bandwidth is

sufficient to eliminate the L/R times constants of the motors, and the current
limit is set to maximum of 12 amps dc. The heat sink is mounted to the base to

provide external ambient air for cooling while maintaining the waterproof
integrity of the base.

4.10. Isolation Assembly Description (7, Figure 4.2). The isolation assembly T
consists of two isolation transformers mounted in the electronics base. The

purpose of the isolation assembly is to isolate the synchro reference signal from
AC ground.
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St 5. MAINTENANCE.
“y 5.1+ Introduction. This chapter provides maintenance instruc:ions for the model
T 066A Searchlight Positioner.
5.1.1. The positioner will perform as required only if maintained properly.
a. After any maintenance, and especially when the positioner was disassembled,
perform inspection as in paragraph 5.5, and test positioner operation as in
paragraphs 5.6 through 5.8.
b. When disassembling the positioner, disassemble only to the extent necessary
to make the repairs.
NOTE
The operators of the equipment should be familiar with both
e the theory of operation as well as the operating instructions
e for its use.

5.2. Mechanical Maintenance. Mechanical maintenance consists of cleaning and

lubrication of the positioner.

5.2.1. Cleaning the positioner. It is important for the equipment to be kept
clean. It is necessary to clean the positioner often because wind gusts might

carry sand, dirt, and salt upon the equipment. Personnel responsible for

cleaning

shall inspect the positioner to determine the frequency and extent of cleaning.

_ It is very important that salt deposited on the mount is washed off regularly.
'{; The mount is finished with durable epoxy paint. Pinholes in the paint finish are

unavoidable, however, and will lead to corrosion if regular maintenance is not

performed. Wash the positioner with fresh water and mild detergent. Wipe
equipment with a clean, dry, lintfree cloth when not exposed to sea air.

5.2.2. Lubricating the positioner. Lubrication is generally not required.

the

The ball

bearings used in both axles were lubricated for life at assembly. They will not

nee¢ relubrication unless removed and degreased. This procedure is not

recommended, but if necessary, grease the bearings with General Electric 6300

grease (versilube). Under normal conditions, the teflon seals keep out moisture

s and foreign matter such as dust and dirt.

5.3. Electrical Maintenance. Maintenance of the positioner electrical components

consists of the following adjustment procedures:

WARNING

Dangerous voltages are present in this equipment. Both power
supply voltages and synchro signals can cause serious
electrical shock. Make sure that both power supply voltages
and synchro signals are removed before disassembling this
equipment.
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e 5.3.1. Synchro transmitter orientation. The orientation of the synchro
. transmitters in the mount are adjusted at the factory to provide the following
position readout at the control chassis:

. .
) ‘:,
r’u‘ 5.3.1.1. The elevation axis readout indicates zero when the searchlight is )
_ parallel to the base (generally horizontal).
ho
e 5.3.1.2. The azimuth axis readout indicates zero when the azimuth line of sight

AN is lined up with the front surface of the base. The front surface of the base is

the surface with the three connectors and the vertical cooling fins.

5.3.2. Synchro transmitter adjustment. The synchro transmitter may be repositioned
to suit particular applications by following the given procedures.

5.3.2.1. Elevation axis synchro transmitter (118, Figure 5.7). The elevation axis
synchro transmitter is located in the drive side pillow block. It is directly
accessible by removing the pillow block cover (16). To adjust the transmitter,
loosen the three clamp-down screws (708) slightly and turn the transmitter body o
by hand, as required. When the desired readout on the control chassis is LY
achieved, retighten the clamp-down screws and replace the pillow block cover.

5.3.2.2. Azimuth axis synchro transmitter (116, Figure 5.4). The azimuth axis
synchro transmitter is located in the azimuth drive housing. It is accessible by
removing the larger cover (19) on the rear as one faces the instrument from the
front. To adjust the transmitter, loosen the two clamp-down screws (711),
slightly and turn the transmitter body by hand, as required. When the desired
readout on the control chassis is achieved, retighten the clamp-down screws and
replace the cover.

—

5¢3.3. Limit switch adjustment. The limit switches of both axes are predjusted and -
need not be touched unless a different limit angle is required. The azimuth axis

is adjusted to provide a travel of +120 degrees before contact is made. The
elevation axis is adjusted to provide -20 degrees to +55 degrees before contact

is made. Both limit switches are adjustable cam switch assemblies - Precision
Mechanism Corporation (PMC) type CS-402-4. Adjustment procedures follow in this
section (Figure 5.1).

5:3.3.1. Limit switch locations. The elevation axis 1limit switch is located in the
drive side pillow block (104, Figure 5.7). It is easily accessible by removing -
the pillow block cover (16). The azimuth axis limit switch (106, Figure 5.4) is "o
located in the azimuth drive housing. It is reached by removing the two smaller
covers (20) on the left side as one faces the instrument from the front.

l
3

A
.I

5.3.3.2. Adjusting procedure. Follow the given procedures and see Figure 5.1 to
adjust limit switches.

" ."(':l .
% ."4" .4

a. Follow procedure printed on end cap (Figure 5.1).

b. For switch closure angle ''0'' of 182° or less, wire to ''Common'' (C) and
"'Normally Open'' (N.O.). Rotate adjusting screws according to instructions
on end cap.

5.2
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CAUTION

Do not overtighten adjusting screws.

&

LIMIT SWITCH END CAP

T

(o NO NC
SWITCH
SCHEMATIC
08303A
Figure 5.1. Limit Switch Adjustment
\J:$. 503
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N c. Switching angle ''O'' can be adjusted to zero. This results in switch
} non-actuation. Maintain a finite angle ''O'' when '‘'chasing’'' an angle to a

R new position. S
..:. .‘ﬂ,:'
d. For switch closure angle ''0O'' of 182° or greater, wire to ''Common'' and
_— ''Normally Closed'' (NC). Adjust in (3609 - Q) according to instructions on
R end cap.
NN
- CAUTION
! Turn off circuit power before using an ohmmeter to test
N circuit.
e. The unit can be pre-adjusted to approximate settings on the printed dial at
the end cap. Use an ohmmeter to note switch closure.
f. A final close trim of settings can be made after installation, even while i
the shaft is rotating.
CAUTION
End cap screws have internal stops at maximum and minimum. Do
not over-tighten the adjusting screws.
-~
5.3.4. Demodulator calibration. Calibrate demodulator cards (Figure 7.4) as L4

follows:

CAUTION

Be sure power is off before removing or replacing PC cards,
jumpers, connectors or components.

ut
N

a. Open servo loops by removing input amplifier and notch filter cards (A3 and -
A4) from card rack. )

~

b. Set the range on a voltmeter to 115 vac. Measure between pins C and B of
the card.

c. Move axis until ac voltage from synchro control transformer is about 80 -
90 vac. Scale factor is input signal is 57.3 vac/90° of rotation.

d. Connect an oscilloscope between TP2 and TP6 (scope gnd). Adjust R22 until
scope trace is as close to full wave rectification as possible (Table 5.1).

NOTE
Polarity of the waveform on TP2 may be positive or negative .
depending upon the position of the positioner. PON
5.4 S
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e. Set meter range to 2.5 vac. Measure between TP1 and TP6 of Al or A2.

f. Move axis until voltmeter reads 1 vac.

g+ Set meter range to 10 vdc. Connect black lead (-) to TP6 and red lead (+)

to TP3.
h. If you are adjusting the elevation axis, adjust R17 for a reading of 5 vdc
+0.1V.
i. If you are adjusting the azimuth axis, adjust R17 for a reading of 2 vdc
+0.1V.
5.335._£§ and EL input amp and notch filter card balance pot adjustment (Figure
7.6). -

CAUTION
Be sure all power is off before removing or replacing PC
cards, jumpers, connectors or components.
a. Connect a multimeter to the output of IC1, test point TP2.

b. Connect clip lead jumper across C3 and clip lead from pin 8 of the card to
ground.

c. Change multimeter scale to +2.5V scale and adjust pot R10 until the meter
reads under 100 mvdc.

d. Change multimeter scale to +250 mv scale and adjust pot R10 until the meter
reads under 5 mvdc.

e. Remove jumper from across C3 and from pin 8 of the card to ground.

5.3.6. Searchlight control card l_(Figure 7.11) D/A converter ad justment.

a. Set multimeter range switch to 10VDC range.

b. Put the red lead (+) on pin Y of card A5 and put the black lead (-) on pin
Z.

c. Connect pin 6 or pin F to pin L.

d. After 5 seconds, the meter should read +10VDC. If it does not, adjust R13
until the reading is obtained.

5.4. Circuit Test Points. Table 5.1 is a listing of circuit test points.

5.5
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Table 5.1 Positioner Circuit Test Points

TEST POINT
CARD PIN OR TP DESCRIPTION ‘i-w
Al PIN (B) TO 400 Hz error signal. (57.3 vac/90° rotation, 90 vac max.)
and PIN (C)
A2
PIN (14) 400 Hz reference signal input. (90 vac)
TP1 Scaled 400 Hz error signal. (0O to 2 vac)
TP2 Demodulated error signal. May be + or - depending upon
setting of positioner.
TP3 Error signal output. ovj/ﬁ\v/A\V/ﬁ\Y/A\\
(AZ 0 to *5 vdc)
(EL 0 to +2 vdc) TP2 WAVEFORM ]
TP4 400 Hz reference signal. (12 vac) <
TP5 400 Hz square wave output. (4.7 VPP)
TP6 Analog common.
TP7 Input signal to demodulator IC7
(typical). This is a portion of
a sine wave. The exact waveshape
depends upon the phase >
relationship between input and @
the output signals. (—\\ (f\\
ov i
TP8 +15 vdc \\J \\J
TP9 -15 vdc TP7 WAVEFORM (TYPICAL)
A3 TP2 Integrated error signal. For a small change in error
and signal, voltage at TP5 will ramp to + or -15 VDC fairly
A4 rapidly. ~.
A3 TP1 Integrated filtered error signal. Integrated error signal et
and with high frequency component removed.
A4
A5 TP1 15V, 22 PPS square wave.
TP2 ''Stop up Count'' logic signal. Normally 15V goes low to
prevent counter (U4-US) overflow.
N
e
5.6
e
R

“~ \’\".'- ‘5’ 5.,‘_'- "‘-"..'_-.".-"."u‘,' MR LN I ST ST SR IR ISR AT R R T ‘-'-'-"-‘f.'.-‘.-'.b'-'_-*.-'.-‘_-

. L. O PR o

.-, a "
.
o




m p il Tl ik} L4
et T NP LSRR AN NN S Salb Rl 8 AL SN
. .‘-

Table

5.1 Positioner Circuit Test Points (Continued)

TEST POINT

CARD PIN OR TP

DESCRIPTION

A6

TP3

P4

TP5
TP6
TP7

PIN (Y)

TP1
TP2

TP3

TP4

TPS

TP6

TP7

TP8

''Stop down Count'' logic signal. Normally 15V goes low
to prevent counter (U4-U5) underflow.

'"Power on reset'' logic signal. Normally 15V goes low
for 2 seconds when power is first supplied.

D/A Converter output (0 to -10 vdc).
Power common.
Analog common.

Searchlight intensity control output. +8.56 vdc for
minimum intensity, +10 vdc for maximum intensity.

+28V ''wide beam select’'' logic signal.
+28V ''narrow beam select'' logic signal.

'"Mode select'' logic signal. +28V selects ''WHITE''
light.

AZ pre-limit logic signal. Normally +15V goes low on AZ
pre-limit condition.

AZ pre-limit signal normally low, goes to +15V on
pre-1limit condition.

AZ pre-limit signal. Normally +15V goes low on AZ
pre-limit condition.

AZ pre-limit signal. Normally +15V goes low on AZ
pre-limit condition.

AZ pre-limit signal. Normally low goes to +15V on AZ
pre-1imit condition.

5.7
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5.5. Inspecting the Positioner.

a. Make sure main power to the positioner is turned OFF, positioner is stowed.

b. Inspect positioner for physical defects such as cracked welds, dents, bends,
corrosion and missing paint.

c. Inspect cables for worn or damaged insulation.

d. Inspect connectors for cracks or corrosion. Make sure cables are tightly
connected to the positioner.

e. Remove front cover as in paragraph 5.10.1. Inspect for signs of leakage or
for water in the base. If signs of leakage or water are found, go to the
Troubleshooting Chart, Table 5.2, step No. 1.

f. Inspect screws and other fasteners for tightness; tighten as necessary.

g. Repair defects or replace defective parts as necessary.

5.6. Checking Position Readout.

a. Make sure searchlight is off.
b. With positioner stowed, turn power ON.

NOTE

When the positioner is stowed (stow plunger engaged) either ‘ﬁ?
axis can move approximately :jo.

c. Check position readout for both axis at remote indicators. If position
readout is not 0° +1°, go to Table 5.2, step No. 2.

5.7. Testing Positioner Operation.

WARNING

Stand clear of the positioner when disengaging stow plunger.

Certain electrical failures can cause the positioner to run
away'' causing serious personal injury or equipment damage.

a. Disengage the stow plunger. If the positioner '‘runs away'', turn off power
at once, then go to Table 5.2, step No. 3.

b. Test positioner operation by slewing both axes from limit to limit,
observing come back and light mode circuit functions (see paragraphs 4.5.5.3
and 4.5.5.4).

c. If the positioner does not move, go to Table 5.2, step No. 4.

d. If the positioner moves in one direction only, go to Table 5.2, step No. 5. :;iﬂ
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e. If the positioner moves erratically, go to Table 5.2, step No. 6.

f. Return the positioner to the 0°AZ/0CEL position and engage stow plunger.

5.8. Testing Searchlight Control.

WARNING
Avoid looking directly at the beam of light. Looking directly

at the light can cause serious eye injury.

a. Turn on searchlight. If searchlight does not come on, go to Table 5.2, step
No. 7.

b. Without changing lamp intensity setting, visually monitor lamp intensity for
several minutes. If intensity varies, go to Table 5.2, step No. 8.

NOTE
As intensity of light changes, technician will also note an -
audible change in the sound of the fan mounted in the

searchlight.

ce. Adjust lamp intensity setting. If intensity does not increase or decrease as
setting is changed, go to Table 5.2, step No. 9.

NOTE
Wide beam is wide and flat, narrow beam is circular.

d. Switch between ''Wide Beam'' and ''Narrow Beam'' modes. If the positioner
does not enter wide beam or narrow beam mode, go to Table 5.2, step No. 10.

NOTE

The IR mode generates heat but no light. Use an IR detector
to measure the presence of IR radiation.

e. Switch between ''IR'' and ''white'' modes. If the positioner does not enter
IR or ''white'' mode, go to Table 5.2, step No. 11. :

5.9. System Troubleshooting. Table 5.2 is a troubleshooting chart for the
positioner. See paragraphs 5.5 through 5.8 for system inspection and testing
procedures.

5.9
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;j\j Table 5.2 System Troubleshooting Chart
S ABNORMAL INDICATION -
SR STEP INDICATION PROBABLE CAUSE CORRECTIVE MEASURES T
:}!! 1 Seals leaking, water a. Seals loose or damaged | Adjust or replace seals
EACN in the pedestal as necessary.
b. RTV seals under Tighten or replace seals
pedestal tieing as necessary.
searchlight power
supply to base is
loose or deformed
c. Heat exchanger gasket Tighten or replace gasket
loose or damaged as necessary.
d. Connectors loose Tighten connectors. :};'
2 | Position is a. Incorrect reference Check reference voltage
inaccurate voltage or frequency and frequency. Correct
problem.
b. Hold down screws Tighten screws.
loose, allowing
synchro transformer to
rotate
c. Synchro transformer or | Replace transformer or qih
transmitter defective transmitter as required.
d. Electronics circuits Calibrate circuits,
out of calibration or repair or replace as
defective necessary.
e. Remote indicator out Adjust, repair or replace
of adjustment or defective remote
defective indicator as required. %
PO
l‘ .w
3 | Positioner runs away, a. Power amplifier Correct short or replace
loss of control shorted amplifier as required.
bh. Azimuth pre-limit Replace card A6 or limit
circuitry defective switches as required.
c. Synchro transformer Replace transformer.
defective
d. +15 volt power supply Replace power supply.
defective
~T
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T Table 5.2 System Troubleshooting Chart (Continued)
N ABNORMAL INDICATION
e STEP INDICATION PROBABLE CAUSE CORRECTIVE MEASURES
4 |Positioner does not a. Circuit breaker QFF Turn on circuit breaker.
move
b. Cables not connected Connect cables.
c. Cables or connectors Clean, repair or replace
corroded or defective cables as required.
d. Caging plunger engaged Disengage pins by hand.
e. Synchro transformer Replace transformer.
defective
I f. Power amplifier Repair or replace
LACS) shorted amplifier as necessary.
g. Power ''on'' relay not | Repair or replace as
energized necessary.
h. Card A3 or A4 Replace A3 or A4.
defective
i. Relay protection diode | Replace diode.
on card A3 or A4
ﬁ shorted
jo IC1 on A3 or A4 Replace IC1.
defective
k. 18V zener diode on any | Replace zener diode.
card defective
5 | Positioner moves only| a. Power amplifier Replace amplifier.
in one direction defective
e,
e b. Searchlight control Replace searchlight
card II defective control card II.
c. Pre-limit diodes K7, Replace diode or relay as
K8, K10, K11 or relay necessary.
defective
d. Card Al or A2 Replace A1 or AZ2.
defective

\\'h} \.\'l"‘t

e N T T T e P 0, 0 = AN S W

OIS A T NS

e .; B IR AT AL l

S e



Table 5.2 System Troubleshooting Chart (Continued)

ABNORMAL INDICATION

STEP INDICATION

PROBABLE CAUSE

CORRECTIVE MEASURES

5 | Positioner moves only

in one direction
(continued)

6 | Positioner moves
erratically

. Q1 or IC6 on card A
or A2 defective

f. 18V zener diode on any
card defective

a. Corroded commutator or
shorted motor winding

b. Dirty bearing or seal

c. Defective A1,
or A4 card

A2, A3

d. Zener diodes CR5, CR6,
CR7 or CR8 on card A3
or A4 shorted

e. C3 on card A3 or A4 or
K1 on card A3
defective

Replace Qt or IC6 as

necessary.

Replace zener diode.

Repair or replace motor
as required.

Clean or replace bearing

or seal as necessary.

Replace card.

Replace zener diodes.

Replace C3 or Ki as
necessary.

T | Searchlight does not
come on

a. Circuit breaker off.

b. Power on switch off

c. Local control box in
wrong state (LOC/REM
switch in LOC, TEST
switch in position 2
through 8)

d. Local control box
switch defective

e. Local control box fuse
blown

f. Lamp burned out

Turn on circuit breaker.

Turn on power switch.

Set switch to correct
position.

Replace switch.

fuse.

Replace

Replace lamp.

e

2
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Va¥ Table 5.2 System Troubleshooting Chart (Continued) "
- -
) ABNORMAL INDICATION R
TeY STEP INDICATION PROBABIE CAUSE CORRECTIVE MEASURES
e
7 | Searchlight does not g. IR filter in place Replace defective card &
come on (continued) (heat and red glow A6, repair or replace 3
present) defective filter N
mechanism.
h. Card A6 defective Replace A6.
i. Searchlight power Repair or replace as ::
supply defective necessary. -
j. Cable to control box Tighten, clean or replace -
R loose, corroded, or cable as required. -
‘,'. defective -
8 | Searchlight intensity | a. Searchlight power Adjust chain tension :
varies supply hunting due to -
misadjusted chain
tension
~
b. Card A5 defective Replace AS. .
-
~
c. U7 on A5 noisy or Replace U7 on AS. N
m defective
J
d. Searchlight bulb Replace bulb. a
nearing the end of its X
life -
e. Card A5 defective Replace AS. .
9 | Light does not a. Card A5 defective Replace AS. ‘\-
increase or decrease X
intensity b. K1, K3, or U8 on A5 Replace K1, K3 or U8 as .

i defective required. .

’ =

' c. UI0 defective Replace U10.

: d. Searchlight power Repair or replace K
supply chain tensioner tensioner or motor as ¢
or motor locked up required.

e. Searchlight power Replace resistors. =
supply drive resistors -~
open "




Table 5.2 System Troubleshooting Chart (Continued)

ABNORMAL INDICATION

STEP

INDICATION

PROBABLE CAUSE

CORRECTIVE MEASURES

Searchlight does not
enter WIDE BEAM or
NARROW BEAM mode

a. Card A6 defective

b. K5 or K6 on A6 not
working

ce. Fuse on local control
box blown

d. Loose or dirty
contacts in connector

Replace A6.

Repair or replace A6.

Replace fuse.

Tighten contacts. Clean
or replace connector.

Searchlight does not
enter IR or WHITE
mode

a. Positioner in
pre-limit

b. Card A6 defective

c. K3 or K4 not working.
Q3 defective

d. Searchlight is not
functioning correctly

Move positioner out of
pre-limit.

Replace A6.

Repair or replace A6.

See searchlight manual,
™ 11-5855-217-12-1.
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el 5.10. Disassembling, Cleaning and Inspecting the Electronics Base. Disassemble, iy
clean and inspect the electronics base as follows: {

bt 5w 5 1

N WARNING

Dangerous voltages are present in this equipment. Both power
supply voltages and synchro signals can cause serious
electrical shock. Make sure that both power supply voltages
and synchro signals are removed before disassembling this

3 equipment.

A L

L"'

A A

- NOTE

N In this, and in the following procedures disassemble the
positioner only to the extent necessary to make the repair.

- After any disassembly, be sure to check out the positioner as
? RS in paragraph 5.5 through 5.8 as necessary.

‘a

' d

NOTE

L)
LWL

To replace any gasket not called out in the drawings and
parts list, cut out the gasket from a 1/16 inch thick sheet
of neoprene.

.

5.10.1. Removing the printed circuit card rack plate.

POV MO

‘I} a. Disconnect cables from connectors J101, J102 and J103 (107, 108, 109, Figure
8 5.2).

N

- b. Remove screws (712) and front cover (4). Do not remove heat sink (7) from

3 cover,

be c. Inspect gasket (37) under the cover. If gasket was damaged during cover

removal, remove the gasket, scrape mating surfaces clean then install new

" gasket.

q

(]

'S d. Move front cover aside to complete disassembly of the electronics base.

SRR

= NOTE

. To service printed circuit cards, use an extender card.

h Observe the correct placement of cards in the card rack plate.

e. Remove eight screws (735) and two power amplifier assemblies A7 (132) from
heat sink.

3 f. Remove two screws (706) at front of printed circuit card rack plate (13).

3 g. Remove screws (713), heat exchanger (125) and gasket (120). Inspect gasket as
- in step c.

4
t L. h. Use a small angle screwdriver to remove center left screw (706) from plate.
SR

X 5.15
~ Ll

X ${;./
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Figure 5.2. Disassembling the Electronics Base
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Reaching in front of searchlight power supply (5, Figure 4.2), remove rear
right screw from plate.

Slide plate forward to service plate mounted components.

5.10.2. Disconnecting and removing the printed circuit card rack plate from the
electronics base.

e

b.

d.

€.

f.

-

CAUTION

Due to the time and difficulty involved in the unwiring and
disconnecting the card rack plate, remove it only if
necessary. Carefully mark each wire before disconnecting it.
Connecting a wire to the wrong terminal can cause extensive
equipment damage.

See the overall shematic diagram (Figure 7.2) for information about wiring
the positioner.

Remove four screws (702, Figure 5.2) and nuts (728), and remove J102 (108)
from the front cover (4).

Disconnect the wires on the load side of CB1 (106).

Disconnect the wires connected to pins 14, 8, J, C, and B of edge card
connectors A1 and A2, pins X, V, Y, W, T, 18, 19 and 20 on edge card
connector A6, and pins Y and Z on edge card connector A5. Save lengths of
teflon tubing as wires are removed. Tubing will be reinstalled later.

CAUTION

Do not put excessive strain on the wires connected to the
tabs of the three-phase diodes (3). The tabs are fragile and
easily broken.

Remove the wires from terminal boards TB 101, and TB 102 (115) so that
plate (13) can be removed. Be careful to preserve, as much as possible, the
fanning shape of the wires.

Remove the wires from TB 110 (116).

Slide the printed circuit card rack plate forward and remove it from the
electronics base.

5.10.3. Removing the searchlight power supply.

8.

b.

Remove screws (712, Figure 5.2), and back cover (6).

Inspect gasket (37) under cover. If gasket was damaged during cover removal,
remove gasket, scrape mating surfaces clean, then install new gasket.
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c. Remove four large screws (737) that fasten the searchlight power supply (5, i:?
Figure 4.2) to the electronics base. Two screws are at the front and two at
the rear.

NOTE

The four searchlight power supply mounting screws have been
fastened with screw thread compound and will be stiff and
difficult to remove.

To service the searchlight power supply, slide it out the rear. This will
allow access to the motor, chain tensioner and terminal board on the
control card.

To remove the power supply from the electronics base, remove the two heavy
power cables and the control input wires from the terminal board on the
searchlight power supply. Slide the searchlight power supply to the rear and
out of the electronics base.

L
5.10.4. Cleaning and inspecting the electronics base. R
Use a vacuum cleaner with a soft bristle brush to clean the electronics
base.
. Clean all parts with a solvent that meets federal specification P-D-680.
. Inspect all cables, wires, etc., for worn or damaged insulation. Make sure
connectors and lugs are tightly fastened and not damaged or corroded.
,
. Inspect soldered connections for tightness. qg’

Inspect printed circuit cards for worn or damaged connectors or tracks. Make
sure cards are not corroded.

Inpect printed circuit card components for signs of overheating. Make sure
components are tightly soldered to cards.

Check for physical damage such as cracked welds, dents, bends, etc. Make
sure all bolts, nuts and other parts are securely fastened.

e
L\:_\
Inspect plugs, jacks and connectors for worn or damaged pins, cracks or '
corrosion.
Inspect transformers for signs of overheating, a burned odor or for signs
of varnish oozing out of the windings.
Repair defects and replace defective parts as necessary.
i
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:‘_-;1 ".");:3 5.11. Assembling the Electronics Base. Assemble the electronics base as follows:
b_.;" b
__, ':S'\* CAUTION
{ Be very careful to install wires correctly during assembly.
T Refer to the overall schematic diagram, Figure 7.2. Installing
f':-:': a wire in the wrong place can cause extensive equipment
e damage.
RS
o
] 5.11.1. Installing the searchlight power supply.
A
’
"-'n: a. Install searchlight power supply (5, Figure 4.2) in electronics base. Slide
5.0 power supply as far forward as possible.
o b. Install two heavy power cables and control input wires on terminal board
. mounted on power supply. Slide power supply back and line up mounting
i‘- S holes.
{2
s
-;: c. Apply screw thread compound (locktite) to four large power supply mounting
Y screws (737). Install screws.
A £ d. Install rear cover (6), gasket (37) and screws (712).
\':\
0y 5.11.2. Installing the printed circuit card rack plate.
R
N
S5 %Y
W~ CAUTION
o ® .
SN Be careful of the tabs of the three-phase diodes. These tabs
}\": are fragile and easily broken.
By
-
' a. Connect wires to terminal boards TB101 and TB102 (115, Figure 5.2) on
i printed circuit card rack plate (13).
N
ﬁ.}'
'-n.
N RN CAUTION
AR
] - Be careful to lay wire bundles in place. If they are not in
~ place, they may contact ribbing on top of base casting, be
\_ damaged and short out. This can cause extensive equipment
-.::-: damage. As plate is being slid back, be careful not to put
S excessive strain on wires going to front cover and searchlight
- power supply.
:*’ b. Carefully lay the two wire bundles in place and slide the card rack plate
O back to line up the mounting holes.
-
}: c. Install teflon tubing removed in step 5.10.2d and connect wires to TB110
." (116) and edge card connectors of A1, A2, A5 and A6.
O AN
SRR
.:y
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d. Connect wires to load side of CB1 (106).

e. Install J102 (108) in front cover (4) and install four screws (702) and
nuts (728).

f. Install two front screws (706) at front of card rack plate but do not
tighten.

g. Install two screws (706) at center of card rack plate. Tighten four screws.
h. Install two power amplifier assemblies A7 (132) and eight screws (735).

i. Install heat exchanger (125), gasket (120), screws (713) and washers (726).
j» Install front cover (4) and gasket (37) with 28 screws (712).

k. Connect cables to connectors J101, J102 and J103 (107, 108 and 109).

5.12. Disassembling, Cleaning and Inspecting the Stow Lock Assembly.

a. Remove eight screws (704, Figure 5.3) and cover plate (7). Inspect gasket
as in step 5.10.1.c.

b. Turn knob (103) to retract plunger (2).

CAUTION

Support the stow lock assembly by hand when removing mounting
screws. If assembly is dropped, wires can pull out or break
off.

c. Remove four socket head capscrews (703) that fasten stow lock assembly to
positioner.

5.12.1. Removing the solenoid coil.

NOTE
When removing solenoid wires, do not let them slip into the
casting. Use masking tape to keep wires outside until ready

for installation.

a. Remove shrink tubing from solenoid coil (100, Figure 5.3) wire splices.
Unsolder splices.

b. Loosen setscrew (102) in collar of adjusting shaft (3).

c. Use a 3/32 inch pin punch to remove roll pin (700) from collar.
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d. Unscrew shaft from adjusting block (4). Remove shaft, collar and block from *.
stow lock assembly.

VARNIEG -

Stand clear when removing roll pin. Plunger is under spring
tension and could cause serious personal injury if allowed to
''shoot out'' of stow lock assembly.

e. Hold plunger (2) and use a 3/32 inch pin punch to remove roll pin (701)
that fastens plunger to solenoid.

f. Remove plunger with seal (106) and sleeve (10) attached, and remove spring
(101) from stow lock assembly.

g+ Remove six screws (703) that fasten solenoid to stow lock assembly. Remove -
solenoid. 2t

5.12.2. Removing the stow lock assembly microswitch. Remove two screws (702,
Figure 5.3) that fasten microswitch (104) to plate (5). Remove switch from stow

lock assembly.

5.12.3. Cleaning and inspecting the stow lock assembly.

a. Clean all parts with a solvent that meets federal specification P-D-680.

—

b. Inspect mechanical parts for wear, cracks, corrosion, or other damage. 'ﬁ’

c. If it is necessary to replace seal (106, Figure 5.3), use a 3/32 inch pin
punch to remove roll pin (700) from plunger sleeve (10). Remove sleeve and
seal. Install new seal then install sleeve and roll pin on plunger.

CAUTION
Be sure power is removed from circuit before testing circuit
with an ohmmeter.

d. Inspect the microswitch mounted on the bottom of solenoid (100), for wear,
cracks or damaged switch buttons. Check switch with an ohmmeter.

e. Inspect solenoid for signs of overheating.

f. Inspect wires for wear or damaged insulation.

g. Repair defects or replace defective parts as necessary.
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Assembling the Stow Lock Assembly.

Install microswitch (104, Figure 5.3) on plate (5) and install two screws
(702).

Install solenoid (100) in stow lock assembly. Install six screws (703).
Install spring (101) in top of stow lock assembly.

Install plunger (2) with seal (106) and sleeve (10) attached. Hold plunger
down and fit tongue at bottom into solenoid plunger groove.

Install roll pin (701) that fastens plunger to solenoid.

Install shaft (3) into stow lock assembly. Slip collar onto shaft and
thread shaft into adjusting block (4).

Seat shaft into small hole at top of stow lock assembly housing (1). Make
sure that adjusting block fingers are in place at top of solenoid plunger.

Install setscrew (102) and roll pin (700) in shaft collar.

Put a piece of shrink tubing on two solenoid wires. Solder wire splices.
Shrink tubing.

Install stow lock assembly on positioner and install four screws that fasten
stow lock assembly to positioner.

Disassembling, Cleaning and Inspecting the Azimuth Assembly.

NOTE
This assembly is complicated. Read the entire paragraph
thoroughly before proceeding. Figure 5.4 shows the assembly

upside down.

Remove the searchlight power supply and the printed circuit card rack as in
paragraph 5.10.

Reach inside base casting and remove screw (705, Figure 5.4) and cable
clamp (114). Use a mirror if necessary.

See the overall schematic diagram (Figure 7.2) for information about wiring
the positioner.
CAUTION
Carefully mark each wire before disconnecting it. Connecting a

wire to the wrong terminal can cause extensive equipment
damage.
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d. Remove wires from pins A, B, C, D, P, Q, R, and S of J101 (107, Figure
5.2) and from terminals 7 and 8 of TB113 (Figure 7.21) mounted on the
isolation assembly. Keep the small pieces of teflon tubing to be used
during assembly. Be sure to clean the solder cups of J101 to remove excess
solder.

e. Wrap tape around the free end of the disconnected wires. Inspect base to
make sure that wires can be pulled freely up through the azimuth shaft.
WARNING
Be very careful with the searchlight. The bulb is under high
pressure and could cause serious injury if broken. Use two

people to 1ift the searchlight.
f. Remove the searchlight as in paragraph 2.3.
g. Remove screws (712, Figure 5.5), wire block cover (15) and its gasket.

h. Remove screws (712), and cable clamp (112).

i. Remove screws (711) and move wire block (14) aside exposing eight larger
screws and azimuth shaft (3, Figure 5.4).

js Unstow the axis, mark the orientation of the yoke with respect to the
azimuth housing on the outer diameter of the yoke, then mark the
orientation of the shaft with respect to the yoke on the inner diameter
under the wire block.

k. Mark the orientation of the shaft and azimuth housing.

WARNING

To prevent personal injury, use two men to 1lift the
yoke-pillow block assembly. It is very heavy.

1. Remove eight large screws and slowly lift the yoke-pillow block assembly
with attached wire bundles off of the azimuth axis-base assembly. Do not
let the azimuth shaft rotate with respect to the azimuth outer housing
during this operation. When setting the assembly down, be careful not to
pinch the wires under it.

NOTE

When the yoke-pillow block assembly is removed, the azimuth
seal is exposed. Keep this area clean.

m. Mark the orientation of the azimuth assembly with respect to the base.
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n. From inside the base, remove six screws that fasten azimuth assembly to
base.

WARNING
To prevent personal injury, use two men to 1lift azimuth
assembly. It is very heavy.
0. Set the azimuth assembly, upside down, on a protected surface.

5.14.1. Removing synchro components.

CAUTION
Mark wires before removal. Connecting a wire to the wrong i
terminal can cause extensive equipment damage. e
a. Disconnect wires of torque motor (102, Figure 5.4) from terminals 2 and 3
of TB103 (112) and unbundle them as far as possible.

b. Remove four screws (706) and move mounting plate (18) aside.

c. Carefully mark, within +1 tooth, the orientation of the gear (10) mounted
on azimuth shaft extension (6) with respect to the two synchro gears (11

-t
and 117). o2
d. Loosen six screws (7C7) that fasten plate (7) to bearing housing (5).
e, Carefully 1ift the plate until gear mesh is broken. It may be necessary to
loosen screws (715) that fasten synchro mounting plates (8) in order to
break gear mesh.
f. Remove plate screws (707) and remove plate (7) from azimuth assembly.
5.14.2. Removing azimuth torque motor. Q?}

This procedure is extremely difficult and time consuming.
Perform this task only in dry-dock or at depot level
maintenance.

a. Remove four screws (703, Figure 5.4) that fasten azimuth shaft extension (6)
to azimuth shaft (3). Remove extension.

b. Removing extension exposes bearing (101). Keep bearing clean and dry.

c. Mark orientation of bearing housing (5) with respect to azimuth housing (2).
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d. Using a 10/32 inch bolt threaded into dowel pins (721), remove pins and
remove six screws (701) that fasten bearing housing to azimuth housing.
Remove bearing housing and bearing, set it down, right side up, on a

protected surface. It may be necessary to lift and rock the bearing housing
to remove it.

e. Carefully remove brush blocks (1, Figure 5.6) and brushes (2) from between
stator (3) and rotor (4).

“.

%
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N\

| 2
08739A
1. Brush Blocks
2. Brushes
3. Stator
4. Rotor

5. Azimuth Shaft
Figure 5.6. Torque Motor Cross Section
f. Put plastic shims (all the way around) between stator and rotor. Shims

should be at least 4 inches long x 1 inch wide and fit snugly.

g. Loosen the small setscrew in retainer (4, Figure 5.3). Use a spanner wrench

to rotate the retainer in a counterclockwise direction. Remove retainer from
azimuth assembly.

h. Remove four screws (700) that fasten stator to housing (2). The stator
should shift and wedge shims into the rotor. Lift both out together.

i. If the stator and rotor do not come out together, open the new motor box

and without separating new stator and rotor, remove the keeper, the steel
ring bolted to the stator.

5.29

- . e . L tem e e e e e R P T L TR IPY JUL L I L %
'i‘.“'l\g\.-'."-\.w\.i"l') ra f R A N '-,"" OSJEC ‘-"'{'- L PR S R AR e ate N e - N




Longin Eve £ VN b A L OO . Pan i i inan T Jihe I S A ) Ut AP PR A o

"“.:"v
o
CAUTIOB
Do not attempt this procedure without a keeper. The motor may i::
lose its magnetism and be seriously damaged. -
. "{!'
‘Q? Jj. Fasten the keeper to the o0ld stator and slowly wiggle the stator off the
o rotor using the shims for slides. Do not remove the keeper from the stator
. at this time.
P
k. The magnetic force will try to cock the stator and prevent removal, but it
DEHN will come off slowly if enough force is applied and the force is applied
B straight up, not at an angle to the shaft.
T VARNING
\33 Liquid nitrogen, liquid freon, dry ice and CO, fire ng'
}:3 extinguishers produce very low temperatures. Handle with care.
;{F Remember that these substances, and objects that have been
ﬁg cooled with these substances, can cause serious ''burns'’'.
AN
>4
:c: 1. To remove tn: rotor, the shaft will have to be cooled to about 30° below
- ambient (room) temperature with liquid nitrogen, liquid freon, dry ice or a
N carbon dioxide CO, fire extinguisher. Cool the shaft but not the rotor.
;.}\
N m. To cool the shaft, seal the top (the bottom of the assembly as it now sits) e
- and pour or shoot in the coolant. ‘Q?
o
Y NOTE
s
?,: The rotor will not rotate on the shaft until it has been
- moved up an inch or more. This is due to roll pin (722,
Figure 5.4) which fits into a slot at the top of the rotor.
-
A L}
f& n. When the shaft has been cooled, remove the rotor. Due to the tight fit,
N removing the rotor will be a slow and difficult procedure, possible only if .-
Jt‘ the shaft is kept cool enough, long enough. S
s ]
- o. When the rotor has been removed from the shaft, install it into the stator
NN with the shims in place.
-.,1
I} o’
‘:3; 5.14.3. Completing disassembly of the azimuth assembly.
AN
¥
) a. Turn the housing (2, Figure 5.4) over so that the top side is up.
Ny
S b. Remove eight screws (718), seal cover (23), two seal retainers (22) and
}3 seal (25). They should come out as an assembly.
q'.‘-
5}: ¢. Turn the housing back over while carefully supporting the housing in three
N places so that shaft (3) is off the ground.
— N
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Q N d. Using a rubber mallet or wooden block, tap on the shaft so that it pops
A - down and free of the housing (2).
8
éé} e. Remove bearing (100) from shaft.

G LT

%

5.14.4. Cleaning and inspecting the azimuth assembly.

a. Clean all parts with a solvent that meets federal specification P-D-680.
b. Inspect mechanical parts for wear, cracks, corrosion or other damage.

c. Inspect bearings for freedom of movement and signs of overheating.

d. Inspect electrical parts for cracks or signs of overheating.

e. Inspect wires for worn or damaged insulation.

f. Repair defects or replace defective parts as necessary.

5.15. Assembling the Azimuth Assembly.

a. Repack bearings and lubricate mating surfaces with silicone lubricant
(Versalube) or equivalent.

b. Make sure bearings and motor are seated correctly before tightening holddown
screws. Do not force items into place.

c. Make sure mating surfaces are free of dirt and grit before installing
parts.

d. Cool shaft (3, Figure 5.4) as in steps 5.14.2.1 and 5.14.2.m and install
large bearing (100) over shaft.

e. Install shaft into housing making sure both races are seated.

f. Install seal (25), seal plate (23) and two seal retainers on shaft. Install
eight screws (718) that fasten plate to housing.

MY

N

g. Turn housing over and install motor (102) over shaft, aligning roll pin
(722) with slot in hub.

-~ N

h. Install four screws (700).

L3
s

i. Apply thread compound to threads then install retainer (4). Make sure rotor ;5
is geated against shaft seat before tightening retainer with a pin punch. E
Tighten retainer setscrew. B

N

j. Remove shims from between stator and rotor. -

k. Install brush blocks (1, Figure 5.6) and motor wires, routing them through
bearing housing (5, Figure 5.4) as this assembly is slipped over the shaft
and aligned to its reference marks. ‘
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v 1. Install two pins (721) to locate bearing housing and install six screws

0 (701) that fasten bearing housing to azimuth housing.

L

;ﬁ m. Make sure the outer race is still seated against the bearing housing, then

install azimuth shaft extension (6) and four screws (703) that fasten
azimuth shaft extension to azimuth shaft.

X §
L]

e

"
s 'ln {a ,‘ a

n. Install mounting plate (7), carefully aligning the reference marks on the
top of the shaft and housing and on the component gears themselves. Install
screws (707) that fasten component plate to bearing housing. If a new
synchro transformer (104) or transmitter (116) was installed, see paragraph
5.3 for adjustment procedures.

ey

.

o. Take care during the gear meshing operation to minimize backlash at the
high spots of the gear. Backlash adjustment is done by loosening the
mounting plate (8) lining up the reference marks then rotating the housing
while checking the play between the gears. At one point there should be no
play while at another point there should be a smzall amount of play.

p. Move terminal board plate (18) back into position and install four screws
(706) that fasten plate to component plate.

q. Install the azimuth assembly on the base, carefully lining up the reference
marks. Install six screws that fasten assembly to base.

r. Install the yoke-pillow block assembly on the azimuth axis-base assembly,
carefully passing the wires down through the azimuth assembly shaft.
Carefully line up the reference marks. Install eight large screws that
fasten the two assemblies together.

s. Move wire block (14, Figure 5.5) back into place and install screws (711)
that fasten wire block.

t. Install cable clamp (112) and screws (724).
NOTE

Be sure to replace teflon tubing on wires before soldering
wires to pins.

u. Connect wires to terminals 7 and 8 of TB113 (Figure 7.21) and to pins A, B,
¢, D, P, Q, R, and S of J101 (107, Figure 5.2).

v. Reach inside the base casting and install cable clamp (114, Figure 5.4) and
screw (705).

w. Install the searchlight power supply and printed circuit card rack as in
paragraph 5.11.
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5.16. Disassembling, Cleaning and Inspecting Pillow Block Assemblies.
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5.16.1. Disassembling the drive side (shock side) pillow block.

a. Remove 9 screws (709, Figure 5.7), cover (16) and gasket from pillow block.
b. Inspect gasket as in paragraph 5.10.1.c.

c. Carefully mark orientation of component hub assemblies (107 and 108) with
respect to drive gear (11).

d. Loosen six screws (705) and two circular mounting plates (13).

e. Remove four screws (703) and component mounting plate (15).

f. Remove searchlight (8, Figure 5.5) from gimbal (9) as in paragraph 2.3.
g. Mark left side 6r right side of gimbal as viewed from the front.

N h. Mark shaft to gimbal to pillow block housing orientation with marks on both
sides of shaft.

i. Support gimbal from the bettom to keep it horizontal when removing mounting
screws.

jo Remove six screws from each side, around the inside diameter of the gimbal
wall in a 1-4-2-5-3-6 sequence.

‘@ CAUTION

Be careful of machined shaft mounting surfaces. Remove gimbal
by pulling straight out to prevent scoring or gouging.

k. If necessary, install eye bolts in the tapped holes in the pillow blocks
and pull apart until gimbal can be removed.

l. Remove gimbal from positioner.

o
CAUTION
Do not loosen pillow block bolts unless directed to after
consulting CGC.
m. Remove shaft (6, Figure 5.7) from the pillow block.
n. Remove seal retainer (3) and seal (7).
0. Remove six screws (701) and retainer (8).
.‘&.'
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CAUTION
Note position and location of bearings and spacers. Accuracy

will be affected if they are not installed exactly as they
were removed.

p. Loosen setscrew (114) and using a spanner wrench, turn counterclockwise to
remove bearing retainer (5), bearing (100), spacer (4), and bearing (100).

5.16.2. Disassembling the readout side (caging side) pillow block.

a. Remove nine screws (706, Figure 5.8), cover (3) and gasket.
b. Inspect gasket as in paragraph 5.10.1.c.
¢. Disconnect motor wires connected to TB7 (102).
d. Remove four screws (705) and mounting plate (12).
e. Remove four screws (707) and motor retainer (14).
f. Remove brush blocks and brushes (1 and 2, Figure 5.6) from motor (101,
Figure 5.8).
CAUTION
Do not remove rotor from stator without a keeper installed.
The motor may lose magnetism and be seriously damaged.
g. Install plastic shim stock (all around) between stator and rotor (3 and 4,
Figure 5.6).
h. Remove 6 screws (703, Figure 5.8) that fasten motor to pillow block.
i. Remove rotor and stator together.

je If rotor and stator will not come out together, install a keeper on the
stator, remove rotor, then stator.

k. Using Figure 5.8 as a reference, remove searchlight, gimbal and shaft from
positioner as in steps 5.16.1.f through 5.16.1.n. Do not remove caging disk
(7, FPigure 5.5) from shaft except for replacement.

1. Remove four screws (704), seal retainer (5) and seal (4).

CAUTION

Note position and location of bearings and spacers. Accuracy
will be affected if they are not installed exactly as they
were removed.
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N m. Remove setscrew (108), six screws (704) and adapter (6).
-:‘\.'l:- N
b T n. Remove four screws (702) and bearing retainer (9).
v._-,.: o. Loosen setscrew (104) and using spanner wrench, turn counterclockwise to
o remove bearing retainer (8), bearing (100), spacer (7), bearing (100) and
. spacer (7).
e
0%
AN 5.16.3. Cleaning and inspecting pillow block assemblies.
ko a. Clean all parts with a solvent that meets Federal Specification P-D-680.
‘::\
"":". b. Inspect mechanical parts for wear, cracks, corrosion or other damage.
oy
'y
"-‘ c. Inspect bearings for freedom of movement and signs of overheating.
e ‘\ d. Inspect electrical parts for cracks and signs of overheating.
2) e. Inspect wires for worn or damaged insulation.
‘:‘q_'
-'-" f. Repair defects or replace defective parts as necessary.
RRCt 5.17. Assembling Pillow Blocks.
"3
t::* a. Repack bearings and lubricate mating surfaces with General Electric G-300
-~ grease (Versalube or equivalent).
Jl
( (.1;4 b. Make sure mating surfaces are free of dirt and grit before installing
Chaty] parts.
\'__x
o 5.17.1. Assembling drive side (shock side) pillow block.
.vn"\
.;‘\
' CAUTION
RS
-s.::*.‘
e Make sure bearings and spacers are seated properly before
;' . tightening bearing retainer to prevent damage to components.
IO’
» a. Install bearing (100, Figure 5.7), spacer (4), bearing (100) and bearing
N retainer (5). Using a spanner wrench, turn clockwise until bearing retainer
e is tight. Tighten setscrew (114).
£
Ao b. Install adapter (8) and six screws (701).
PACS
40 c. Install seal (7) and seal retainer (3).
:ij:ﬁ d. Install shaft (6), lining up marks made in step 5.16.1.h. If both pillow
’, blocks are being assembled, make sure both shafts are in place before
{ti.'f.; installing gimbal.
or i e. If necessary, gently pull apart pillow blocks as in step 5.16.1.e.
h '\ -'.'n_
‘.S\ {
B,
\J\
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AN
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f. Install gimbal (9, Figure 5.5) in positioner, lining up the marks made in
step 5.16.1.

AN |,
s $l.'l..‘

Install six screws in each side around the inner diameter of the gimbal
wall. Tighten screws in a 1-4-2-5-3-6 sequence. Make sure the reference
marks are lined up before tightening the screws.

[o3]
.

7 ol

3
u\ -
:} h. Install searchlight (8, Figure 5.5) as in paragraph 2.3.
K6
g}ﬁ i. Install component mounting plate (15, Figure 5.7) and four screws (703).
~ j. Line up reference marks made on hub assemblies (107 and 108) in step
- S.16.1.c. Decrease backlash in each component separately at the high spots.
o Tighten circular mounting plates (13) when the gears are lined up.
oy k. Install cover (16), gasket and nine screws (709).
:ﬁ 5.17.2. Assembling readout side (caging side) pillow block. Ef:
1 . '-, .‘.-
o a. Install adapter (6, Figure 5.8), six screws (704) and setscrew (108).
A ‘
N b. Install seal (4), seal retainer (5) and four screws (703).
“F CAUTION ]
Aty 4
- Make sure bearings and spacers are seated properly before 4
< tightening bearing retainers to prevent damage to components.
( v
*i? c. Install spacer (7), bearing (100), spacer (7), bearing (100) and bearing 1
0 retainer (8). Using a spanner wrench, turn clockwise until retainer is ]
y tight. Tighten setscrew (104). :
5e ¢ \
. " L
d. Install bearing retainer (9) and four screws (702). |
o e. Using Figure 5.8 as a reference, install searchlight, gimbal and shaft in j
positioner as in steps 5.17.1.c through 5.17.1.h. ]
- - A
- AR
- f. Install motor (101) on shaft (13). Install six screws (703) that fasten -’
4 motor to pillow block. If keeper was installed, remove it at this time.
jt g+ Remove shim stock from motor. |
j: h. Install brush blocks and brushes (1 and 2, Figure 5.6) between rotor and
- stator.
V.L‘
o i. Install motor retainer (14, Figure 5.8) and four screws (707). ]
..:\:. j
=N j. Pass motor wires through a convenient slot in the component mounting plate !
<. and connect wires to correct terminals of TB7 (102). K
X y
C | k. Install component mounting plate (12) and four screws (705). !
& 3
o !
s 5.38 s
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o .
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;f ok 5.17.3. Completing assembly of the pillow block assemblies. _
g )
o o a. Check positioner operation as in paragraphs 5.6 through 5.8. If

. 3{5 troubleshooting is required, see paragraph 5.9.

;. b. Install cover and nine screws (16 and 709, Figure 5.7) on drive side pillow ﬂ
. block. :
\“\ fed
1? ¢c. Install cover and nine screws (3 and 706, Figure 5.8) on readout side :
Xy pillow block. i

5.18. Adjustable Parts and Test Point Locations. Table 5.3 is a listing of
POSITIONER ADJUSTABLE PARTS AND TEST POINTS. See paragraph 5.3 for adjustment

procedures. See Table 5.2 for an explanation of circuit test points. %

Now

o

v -
P bP P T B

S LA W

¥
A
-
; :
W
| “
L} LY
X R
.' ﬂ
L4
: !.
; X
g N
[y
L) i \:
\ .
WX ~
- p
‘ . -
S :
. 5.39 o
L hR
] 4, .y
ke aﬁf v
° L

LY

N

..~ st ST R \
PGS, AL ey e o T At Y e



kafl_

-‘._-'.

Table 5.3 Adjustable Parts and Test Points

Schematic Schematic
Reference Figure Location Assembly Drawing-- .
Name Location Designation Number Index Figure Number ’
IC2 Adjust 1A1A1 R17 T3 4B 7.4
IC3 Adjust and R22 7.3 2C 7.4
1A1A2 TP1 T3 2A 7.4
TP2 7.3 5A 7.4
P3 T3 4B T.4
TP4 7.3 2C 7.4
TP5 T3 4C 7.4
TP6 7.3 2D 7.4
TP7 T.3 4A 7.4
TP8 7.3 2D 7.4
TP9 7.3 2D T.4
IC1 Balance | 1A1A3 R10 T.6 4B 7.7
and TP1 7.6 4B 7.7 =
1A1A4 TP2 7.6 5B TeT7 e
U10 Adjust 1A1AS R13 T.11 TE T.12
TP1 7.1 2A 7.12
TP2 7.1 3C T.12
TP3 T.11 3C 7.12
TP4 7.1 6A 7.12
TP5 7.1 6D 7.12
TP6 T.11 8C T.12
TP7 T.11 3D T.12
1A1A6 | TP 7.14 4D 7.15 L.
| TP2 7.14 3E 7.15 ©D
. TP3 7.14 3C 7.15 [~
TP4 T.14 | 3B 7.15
TP5 T.14 4B 7.15
TP8 T.14 4B T7.15
AZ Synchro 1A2 B2 T2
Transmitter
AZ Limit 1A2 | S1-54 7.2
Switch |
EL Synchro 1A3 B4 T.2
Transmitter -
EL Limit 1A3 55-58 7.2 -
Switch
N
“
5040
-“_::",
T T L R A B SRR O s T I e Sy Y el Aol




Ra
-:.-_:-l
o
F -
e e
'_':}-:':
(Lo0 ny 0. PARTS.
B .'.. " :-_
. 0.1. Introduction. This chapter contains tables which provide descriptive data on
2D clectrical and mechanical parts of the positioner.
-:;: 6.2. Table 6.1. ‘Two-Axis Scarchlight Positioner Reference Designations. This
v table contains a list of each major assembly or subassembly of the positioner. Page
"oy number, unit part number, assembly or subassembly name, and refercnce designation
arc given for cach unit.
¥ & u
-y
i;{: 6.2.1. Page number. Page number refers to the page where that particular unit is
3 }Q broken down in the parts list, Table 6.2.
\{-
NN 6.3. Table 6.2. Parts List. This table contains a list of electrical and
mechanical parts of the positioner. A separate list for each assembly or
e f}Q subassembly is broken down into the piece-parts of that unit.
vedli B
BN NOTE
S, P,
e In Table 6.2, names of major units are listed at the top of the
‘ page and are underlined. For exanple, on page 6.3, Model 066A
,:} Two-Axis Searchlight Positioner is the name of the major unit
'E\§ (the mainframe). The remaining entries on this page and the
SN following two pages are piece-parts of the mainframe.
<,
AN
N ; 6.3.1. Ref symbol. This column lists the reference designation for each major
. @ unit and part.
"J‘"
z{ﬁ 6.3.1.1, Major units. The refcrence designation for major units is the designation
AN found in Table 6.1.
I.\{:"
\ 6.3.1.2. Mechanical parts. For mechanical parts, the reference designation is the
L item number on the drawing of the major unit which contains the part. For example:
;:2 on page , the elevation GIMBAL (REF SYM3OL '"9") is item No. 9 on the Model 066A,
i Two-Axis Searchlight Positioner Drawing (Figure 5.5).

LR ¥

RS
AL

{?3. 6.5.1.3. Electrical parts. For electrical parts, the reference designation is the
' actual reference designation of the part as shown on the schematic. The item
number of chassis mounted electrical is given (in parenthesis) in the description

[/

|

A0
»
’

{

(o0 column.
4 ‘..‘.

A
SOA8Y NOTE

-‘ .'

ey

N See the list of illustrations to €ind the drawing for major units.
H Generally, mechanical parts and mainframe electrical parts are

RN illustrated in chapter 5; subassenmblies such as printed circuit

AN cards are illustrated in chapter 7.

'i:: 6.5.2. Mfr or source. This column lists the FSCM (Federal Supply Code for

s Manufacturers) for ecach major unit and part. The FSCM is a number which identifies
L a particular manufacturer. Sce Table 6.3 for a list of manufacturers arranged in
- % order of FSCM numbers.
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6.3.3. Mfr's data.

This column lists the manufacturer's part number for cach

major unit and part. ,;i-
6.4. Tablc 6.3. List of Manufacturers. This table contains a list of manufacturers
for cach major unit or part listed in Table 6.2. Manufacturers arc arranged in
order of FSCM number. See paragraph 6.3.2. for an explanation of FSCM numbers.
TABLE 6.1. TWO AXIS SEARCHLIGHT POSITIONER, REFERENCE DESIGNATIONS
UNIT
PAGE PART REFERENCE
NUMBER NUMBER ASSEMBLY CR SUBASSEMBLY DESIGNATIONS -,
AL
501692-1  Model 066A Two Axis Searchlight Positioner 1 A
704748-1 Electronics Base Assembly 1A1
703859-1 Azimuth Demodulator Card 1A1A1
703859-1 Elevation Demodulator Card 1A1A2
703732-1 Azimuth Input Amp and Notch 1A1A3
Filter Card
703732-2 Elevation Input Amp and Notch 1A1A4 P
Filter Card )
703711-2 Searchlight Control Card I 1A1A5
703712-1 Searchlight Control Card II 1A1A6
(Not Used) 1A1A7
095-0343 Searchlight Power Supply 1A1A8
703930-1 Cable Assembly, Power Supply to 1A1A9
Control Box
703936-1 Cable Assembly, Control Card II to 1A1A10 .;:ﬁ
Control Box !
501689-1 Azimuth Assembly 1A2
501690-1 Pillow Block Assembly, Shock Side 1A3
501691-1 Pillow Block Assembly, Caging Side 1A4
501086-1 Stow Lock Assembly 1A5
706071-1 Isolation Assembly 1A6
\
-
6.2 -::;
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. TABLE 6.2.  PARTS LIST

»
&4
k('
» 0
o -.‘ S O S ]

REF MFR OR MIFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA
1 Model 66A Two Axis Searchlight Positioner 51261 501692-1
9 GIMBAL, Elevation (1 ea) (Figure 5.5) 51261 108072-1
10 YOKE (1 ea) 51261 108073-1
11 ADAPTER, Caging Assembly (1 ea) 51261 108324 -1
12 RING, Detent (1 ea) 51261 108149-1
13 STOP (1 ea) 51261 108147-1
14 BLOCK, Wire (1 ea) 51261 108321-1
15 COVER, Wire Block (1 ea) 51261 108323-1
16 ADAPTER, Fitting (2 ea) 51261 108346-1
17 BRACKET, Shock Mounting (1 ea) 51261 108148-1
18 SHAFT (2 ea) 51261 108146-1
19 SPRING, Rubber (2 ea) 51261 108071-4
20 BRACKET, Shock Mounting (1 ea) 51261 109772-2
21 SPRING, Rubber (2 ea) 51261 108071-3
22 BLOCK, Stop, Shock (1 ea) 51261 108062-1
23 COVER (2 ea) 51261 108331-1
24 ADAPTER, Control Box (1 ea) 51261 108325-1
25 CONNECTOR, Cord (4 ea) 51261 108427-1
26 CONNECTOR, Cord (1 ea) 51261 108427-2
27 CONNECTOR, Cord (2 ea) 41261 108427-3
28 PLATE, Mounting, counterweight (1 ea) 51261 110635-1
29 COUNTERWEIGHT (1 ea) ‘ 51261 110634-1
30 COUNTERWEIGHT (1 ea) ) 51261 110931-1
31 WEIGHT, Trim (1 ea) 51261 110932-1
32 COUNTERWEIGHT (1 ea) 51261 110980-1
33 NAMEPLATE, Identification (1 ea) 51261 108000-1
106 0-RING, Sealing (7 ea) 74545 205-09-001
107 RING, Retaining (2 ea) 79136 5100-50C
108 COLLAR, Shaft, 1/2 ID (2 ea) 74445 8SS
109 COLLAR, Shaft, 5/16 ID (4 ea) 74445 5SS
110 SHAFT, Ground, 5/16 dia x 3-1/4 1g (2 ea) 16662 55-32 5
112 CLAMP, Cable (1 ea) 84971  TAS01-D4-.500 N
~
6.3 !
N
:
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TABLE 6.2. PARTS LIST (CONTINUED) aﬁ}
REF MFR OR MFR'S
SYMBOL, NAME AND DESCRIPTION SOURCE DATA
113 INSERT, Threaded 3/8-16 x 3/4 1g (2 ca) 01556 1185-6CN-0750
114 INSERT, Threaded, 3/8-16 x 9/16 1lg (8 ea) 01556 1185-6CN-0562
115 INSERT, Threaded, 1/4-20 x 3/8 1g (6 ca) 01556  1185-4CN-0375
116 INSERT, Threaded, 1/4-20 x 1/4 1g (2 ea) 01556 1185-4CN-0250
117 INSERT, Threaded, 1/4-20 x 1/2 1g (2 ea) 01556 1185-4CN-0500
119 CLAMP, Loop Type, Cushioned (2 ea) 84971 TA716-D16
701 SCREW, CAP, Socket Head, 3/8-16 x 1-1/2 51261  A3/8-16X1-1/2S )
S (25 ea) s
702 SCREW, Cap, Socket Head, 1/2-20 x 1 SS 51261 A1/2-20X1.SS
(4 ea)
703 SCREW, Cap, Socket Head, 3/8-16 x 1 S 51261 A3/8-16X1S
(5 ea)
704 SCREW, Cap, Socket Head, 3/8-16 x 1-1/4 S 51261 A3/8-16X1-1/4S
' (8 ea)
705 SCREW, Cap, Socket Head, 1/4-20 x 2-1/2 51261 A1/4-20X2-1/2S ~
S (4 ca) L2
706 SCREW, Cap, Socket Head, 1/4-20 x 1-1/2 51261 A1/4-20X1-1/2SS
SS (4 ea)
707 SCREW, Cap, Socket Head, 1/4-20 x 1-1/4 51261 A1/4-20X1-1/4S
S (4 ea)
708 SCREW, Cap, Socket Head, 1/4-20 x 3/4 51261 A1/4-20X3/4SS
SS (10 ea)
709 SCREW, Cap, Hex Head, 3/8-16 x 1-1/4 51261 D3/8-16X1-1/4SS s
SS (12 ea) Y
e
710 SCREW, Cap, Flat Head Socket, 1/4-20 x 51261 C1/4-20X5/8SS
5/8 SS (12 ea)
711 SCREW, Cap, Socket Head, 1/4-20 x 1/2 SS 51261 A1/4-20X1/2SS
(8 ea)
712 SCREW, Machine, Flat Head, Slotted, 8-32 51261 F8-32X1/2SS
X 1/2 SS (8 ea)
713 SCREW, Machine, Pan Head, Slotted, 8-32 51261 G8-32X1/2SS
x 1/2 SS (12 ea)
714 WASHER, Flat, 3/8 SS (6 ea) 51261 W3/8SS
715 WASHER, Flat, 1/2 SS (4 ea 51261  W1/2SS
716 SCREW, Cap, Hex Head, 3/8-16 x 1 SS 51261 D3/8-16X1SS “a
(4 ea) e
RO
\'.".
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N
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TABLE 6.2,

NAME AND DESCRIPTION
SCREW, Cap, Socket llead, 1/4-20 x 2-1/4
S (4 ea)

SCREW, Cap, Socket Head, 1/4-20 x i-5/8
SS (3 ca)

NUT, JAM, 1/4-20 SS (3 ea)

SCREW, Cap, Socket llead, 10-32 x 1/2
SS (2 ea)

WASHER, Flat, No. 10 SS (2 ea)
SCREW, Drive, No. 2 x 1/2 SS (4 ea)

SCREW, Cap, Flat Head, Socket, 10-32 x
3/4 SS (4 ea)

SCREW, Cap, Button Head Socket, 10-32 x
1/2 SS (2 ea)

WASHER, Flat, 3/8 SS (28 ea)

WASHER, Flat, 1/4 SS (8 ea)

PIN, Dowel, Pull Type, 5/16 x 1-1/4 S
(4 ea)

PIN, Dowel, Pull Type, 1/4 x :-3/4 S
(2 ea)

AT VXL VIR RIS v s T A A AN I ST SN NI IS, G P, SN Y

PARTS LIST (CONTINUED)

MFR OR
SOURCE

51261

51261

51261
51261

51261
51261
51261

51261

51261
51261
56878

56878

MFR'S
DATA

A1/4-20X2-1/4S

A1/4-20X1-5/8SS

JN1/4-20 SS
A10-32X1/2SS

W10SS
5§2X1/2SS
C10-32X3/4SS

B10-32X1/2SS

W3/8SS
W1/4SS
DPP5/16X1-1/4S

DPP1/4X1-3/4S

6.5
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5 TABLE 6.2. PARTS “.I1ST (CONTINUED)
(:.':: { ::::.
. REF MFR OR MER'S =
y- SYMBOI. NAME AND DESCRIPTION SOURCE DATA
S
- 1A1 BASE ASSEMBLY, Electronics (figure 5.2) 51261  704748-1
i;i A7 AMPLIFIER, Servo, dc (132) 28726  DCA-300
] A8 Same as A7 (132)
A C1 CAPACITOR, Computer Grade, 78000 uF, 56699  86F6162F,
A 40 Vde (102)
- %
o) c2 CAPACITOR, .47 uF, * 10%, 135 Vac (127) 14752 910D1C474K
C3 Same as C2 (127)
. CB1 CIRCUIT BREAKER, 3 phase, 400 Hz, 15 amp 81541  APGN666-1-42F-303 s
Eas (106) N
W
ot F1 FUSE, 8 amp, 250 V (119) 75915 312008
Y F2 Same as F1 (119)
v J101 CONNECTOR, Box Mounting (107) 96906  MS3102R36-1SS
%?; J102 CONNECTOR, Box Mounting (108) 96906  MS3102R22-19S
A J103 CONNECTOR, Box Mounting (109) 96906  MS3102R22-2P
P Jé CONNECTOR (140) 71468  KPSE01F20-16S
\ P6 CONNECTOR (141) 71468  KPSE01F20-16P ¢
.{ij R1 RESISTOR, 1k Ohms, 5%, 2 watt (i28) 46555  OH1025
o '\
?Q R2 RESISTOR, Wirewound, .15 Ohms, 50 watt 91637 RH50-1-.15
‘ R3 Same as R2 (134)
i‘i R4 RESISTOR, 976 Ohms, 1%, 1/8 watt (136) 81349  RN55C9760F
1< RS Same as R4 (136)
(‘ ; - ‘g
i R6 RESISTOR, 909 Ohms, 1%, 1/8 watt (137) 81349  RN55C9090F b
e
R7 Same as R6 (137)
o T1 TRANSFORMER, 400 Hz, 115 V, 3 Phase (104) 82858 27781
:i TB101 BOARD, Terminal, 16 Position (115) 75382  600-16
o
U TB102 Same as TB101 (115)

. TB110 BOARD, Terminal, 5 Position (116) 75382  600-5
:;; TB111 STRIP, Terminal, 6 Position (121) 75382  600-6
:§§ TB112 Same as TB111 (121)

v VRI1 RECTIFIER, Integrated Bridge, 3 Phase 85003  VTH200

N (101)

L L o

e XA7 SOCKET, Modified (21) 51261 112709 -

: NS
L XA8 Same as XA7 (21) <
il
)~J -.‘\4
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TABLE 6.2. PARTS LIST (CONTINUED)

REF MFR OR MFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA

XC1 CAPACITOR, Clamp (138) 37942 VR12

XF1 HOLDER, Fuse (117) 75915 340255

XF2 Same as XF1 (117)

XTB101  MARKER terminal board (105) 75382 MS600-1-16-XP
XTB102  Same as XTB101 (105)
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REF
SYMBOL.
XTB110
XTB111
XTB11Z
4

5

103
110
111
112
113
114

TABLE 6.2.

NAME AND DESCRIPTION

STRIP, Marker, S5 Position (146)
STRIP, Marker (135)
Same as XTB111 (135)
COVER, Front (1 ea)

PLATE, Mounting, Searchlight Control
(1 ea)

COVER, Back (1 ea)

SINK, Heat, Power Amplifier (1 ea)
GASKET, Heat Sink (1 ea)

CLIP, Transformer

PLUG, Power Supply Mounting (4 ea)
BRACKET, Transformer (1 ea)

PLATE, Mounting, P.C. Card (1 ea)
PLATE, Mounting, P.C. Card (1 ea)
RAIL, Guide (1 ea)

SUPPORT, Terminal Block (1 ea)

BASE MODIFICATION, Searchlight (1 ea)
PLATE, Fan Mounting (Heat Exchanger)
PLATE, Cover (2 ea)

RAIL, Guide (1 ea)

PLATE, Terminal Block Mounting (1 ea)
EXCHANGER, Heat (Modified) (1 ea)
BLOCK, Wedge (2 ea)

SPACER (8 ea)

GASKET, Base Cover (2 ea)

GASKET, Connector Sealing

CONVERTER, Regulated, dc-dc (1 ea)
BAR, Mounting (4 ea)

SPACER (24 ea)

GUIDE, Printed Circuit Card (12 ea)
SPACER, Stop (4 ea)

FAN, Cooling, 115V, 400 Hz, 1 phase,
185 cfm, (2 ea)

PARTS LIST (CONTINUED)

MFR OR
SOURCE
75382
75382

51261
51261

51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
51261
11352
18677
18677
18677
18677
82877

-~

MFR'S
DATA

MS600-1-5-XP
-XP

MS-600-1-6

111614-1
111655-1

111615-1
111091-1
111090-1
111088-1
111052-1
111089-1
109235-1
109235-2
109236-1
112417-1
111611
109274
109273
109236-2
109242-1
109489
109409
111871
111627-1
112765

T AT ATA IR AT RN A AT \’T

9525-28-215

T-901-8.00
T-101-500
T-311-60T
T-910
ST-810DF
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REF
SYMBOL,

118
120
122
125
126

129

130
131
133
141
150
151

152
153
154
701

706

707

TABLLE 6.2,

NAME AND DESCRIPTION
NUT, Self-Clinching (58 ea)
GASKET, Heat Exchanger (2 ea)
JUMPER (Mount on TB112) (5 ea)
COVER, Vaive (1 ea)

CONNECTOR, Printed Circuit Card Edge
(6 ea)

SPACER, Hex, Aluminum, 6-32 x 1-1/2 l1g
(4 ea)

GUARD, Fan (2 ea)

WASHER, Nylon, No. 4 (12 ea)
TERMINAL, #140-1785-02-01-00 (8 ea)
GASKET (For MS3102) Connector (2 ea)
SPACER, 0.250 (4 ea)

SCREW, Machine Pan Head, Self-Sealing,
1/4-20 x 1/2 (8 ea)

WASHER, Nylon, No. 6 (4 ea)
WASHER, Nylon, No. 10 (4 ea)
WASHER, Nylon, 1/4 (7 ea)

SCREW, Machine, Slotted Pan Hd.,
4-40 x 1-3/4SS (4 ea)

SCREW, Machine, Slotted Pan Hd.,
4-40 x 5/8 SS (4 ea)

SCREW, Machine, Slotted Pan Hd.,
6-32 x 3/8 SS (8 ea)

SCREW, Cap, Socket Hd.,
6-32 x 3/4 SS (8 ea)

SCREW, Machine, Slotted Pan Hd.,
6-32 x S/8 SS (28 ea)

SCREW, Machine, Slotted Pan Hd.,
8-32 x 3/8 SS (2 ea)

SCREW, Machine, Slotted Flat Hd.,
8-32 x 1/2 SS (4 ea)

PARTS LIST (CONTINUED)

MFR OR
SOURCE

46384
73165
71785

HOLLEY*

05574

91833

81041
83330
71279
06840
18677
97539

83330
83330
83330
51261

51261

51261

51261

51261

MFR'S
DATA

CL.S-632-2
VS30055R
140.J-1
241-25
2WH22/1ANS

2213

6-182-039
2514

1785-2
10-101949-22
T-101-250
S/1/4-20X1/2

2515
2517
2675
G4-40X1-3/4SS

G5-40X5/8SS

G6-32X3/8SS

A6-32X3/4SS

(G6-32X5/8SS

(G8-32X3/8SS

F8-32X1/2SS

6.9
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REF,
SYMBOL

710
711
712
713
715

716
717
718
719
720

721
722

6.10

RS SAC T UL LU PO R A S A TR T8 SRR LA LR RN

TABLLE 6.2,

NAME AND DESCRIPTION

SCREW, Machine, Slotted Pan Hd.,
10-32 x 3/8 SS (23 ea)

SCREW, Machine, Slotted Pan Iid.,
10-32 x 5/8 SS (4 ea)

SCREW, Cap, Socket Hd.,
10-32 X 5/8 SS (46 ea)

SCREW, Cap, Socket Hd.,
1/4-20 x 1 SS (7 ea)

SCREW, Machine, Slotted Pan Hd.,
10-32 x 2 SS (2 ea)

WASHER, Flat, No. 4 SS (20 ea)
WASHER, Flat, No. 6 SS (52 ea)
WASHER, Flat, No. 8 SS (17 ea)
WASHER, Flat, No. 10 SS (31 ea)

SCREW, Machine, Slotted Flat Hd.,
6-32 x 5/8 SS (4 ea)

WASHER, Lock, No. 4 SS (20 ea)

SCREW, Machine, Slotted Pan Hd.,
8-32 x 1/2 SS (5 ea)

WASHER, Lock, No. 6 SS (48 ea)
WASHER, Lock, No. 8 SS (17 ea)
WASHER, Lock, No. 10 SS (29 ea)

SCREW, Machine, Slotted Pan Hd.,
6-32 x 1/2 SS (8 ea)

NUT, Hex, 4-40 SS (8 ea)
NUT, Hex, 6-32 SS (32 ea)
NUT, Hex, 8-32 SS (11 ea)
NUT, Hex, 10-32 SS (13 ea)

SCREW, Machine, Slotted Pan Hd.,
4-40 x 1-3/8 SS (8 ea)

SCREW, Machine, Slotted Pan Hd.,
4-40 x 7/16 SS (4 ea)

SCREW, Cap, Socket Hd.,
3/8-16 x 1 SS (4 ea)

LS

PARTS L1ST (CONTINUED)

MFR OR
SOURCE

51261

51261

51261

51261

51261

51261
51261
51261
51261
51261

51261
51261

51261
51261
51261
51261

51261
51261
51261
51261
51261

MFR'S
DATA

G10-32X3/8SS

G10-32X5/8SS

A10-32X5/8SS

A1/4-20X1SS

G10-32X2SS

W4SS

W6SS

W8SS

W10SS
F6-32X5/8SS

LW4SS
G8-32X1/2SS

LW6SS
LW8SS
LW10SS
G6-32X1/2SS

N4 -40SS
N6-32S5S
N8-32S8S
N10-32SS

G4-40X1-3/8SS

G4-40X7/16SS

A3/8-16X1SS

?
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TABLL 6.2 PARTS LIST (CONTINUED)

A"‘?‘
._:_‘}’
REF MFR OR MFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA
1A1A1 DEMODULATOR CARD, Azimuth (Figure 7.4) 51261 703859-1
C1 CAPACITOR, 33 pF, 100V, Radial! Lead 04222 CKO5BX330K
Mil No. CKOS5BX330K
Cc2 CAPACITOR, 1 uF, 100V, Metalized 14752 650B1B105K
Polycarbonate, Mil No. 650B2B105K
C3 Same as Cl
ca CAPACITOR, 10 pF, 100V, Radial Lead 04222 CKO5BX100K
' Lead Mil No. CKO5BX100K
~£) C5 Same as Cl
C6 CAPACITOR, .0082 uF, 100V, Metalized 14752 652A1A822J
Polycarbonate, Mil No. 652A1A822J
c7 CAPACITOR, 0.039 uF, 100V, Metalized 14752 652A1A393K
Polycarbonate, Mil No. 652A1A393K
C9 CAPACITOR, 1200 pF, 100V, Radial Lead 04222 CK05BX122K
Mil No. CKOSBX122K
) C10 Same as C1
(jp Cl1 CAPACITOR, 15 uF, 20V, Tantallum 07088 T-212-B-156J-020AS
Polarized
Cl12 Same as Cl1
C13 CAPACITOR, 0.10 uF, * 10%, 50V, Radial 04222 CKO5BX104K
Lead Mil No. CKOSBX104K
Cl4 Same as C13
C15 Same as C13
o, Cle Same as C13
SN Y Same as C13
C18 Same as C13
C19 Same as Cl13
C20 Same as Cl3
C21 Same as C13
C22 Same as C13
C23 Same as Cl13
C24 Same as C13
C25 Same as C13
B C26 Same as C13

S
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TABLE 0.2.  PARTS LIST (CONTINUED)
i N
( REF MIFR OR MFR'S
- SYMBOI, NAME AND DESCRIPTION SOURCE DATA
o
:i: CR1 ZENER, Diode, 4.7V, 1 watt, Mil No. 71468 1N4732A
ﬁ 1N4732A
CR2 ZENER, Diode, 18V, Mil No. 1IN4746 04713 IN4746
N CR3 Same as CR2
if CR4 ZENER, Diode, 5.1V, 1 watt, Mil No. 04713  1N4733A
~ IN4733A
- IC1 OPERATIONAL AMPLIFIER, 8 Lead, Metal Can 27014 LM101AH
P I1C2 Same as IC1 .
- &i\-
-5 1C3 Same as IC1 -
:: I1C4 Same as ICl1
Y ICS OPERATIONAL AMPLIFIER, 8 Lead, Metal Can 27014 LM108AH
by
‘4 1C6 SWITCH, Analog . 34371 HI-201-2
; IG7 Same as IC5
7 L1 INDUCTOR, 82 mH, Mil No. MS90537-36 96906 MS90537-36
‘.'
L2 Same as L1 o
L . s
) Q1 TRANSISTOR, NPN Silicon, Mil No. 2N2219A 01295 2N2219A -
-, R1 RESISTOR, 100K Ohms, * 1%, 1/8 watt, 91637  RN60C1003F
J Metal Film Mil No. RN60C1003F
- R2 Same as R1
R3 RESISTOR, 10K Ohms, * 1%, 1/8 watt, Metal 91637 RN60C1002
;4 Film Mil No. RN60C1002
-
- R4 Same as R3
' RS Same as R1 ::i"?:‘-
R6 Same as R1
2 R7 RESISTOR, 44.9K Ohms, * 1%, 1/8 watt, 91637  RN60C4992
?: Metal Film Mil No. RN60C4992
::: R8 Same as R7
;f R9 RESISTOR, 2K Ohms, * 1%, 1/8 watt, 91637 RN60C2001
%j Metal Film Mil No. RN60C4992
~: R10 RESISTOR, 1K Ohms, * 1%, 1/8 watt, 91637 RN60C1001
. Metal Film Mil No. RN60C100:
aY
~t R11 RESISTOR, 24.9K Ohms, * 1%, 1/8 watt, 91657 RN60OC2492F
Metal Film Mil No. RN60C2492F
X R12 RESISTOR, 42.2K Ohms, * 1%, 1/8 watt, 91637 RNG(OC4222F {i\
X Metal Film Mil No. RN60C4222F N
..; g
‘ 6.12 RN
b
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TABLE 6.2 PARTS LIST (CONTINUED)

3
k]
Fal)
]
ke

>

N

L% o

i REF MIFR OR MFR'S

> SYMBOL NAME AND DESCRIPTION SOURCE DATA

R13 RESISTOR, 14.3K Ohms, * 1%, 1/8 watt, 91637 RN60C1432
Metal Film Mil No. RN60C1432
R14 Same as R1
R15 Same as Rl
R16 RESISTOR, 499K Ohms, * 1%, 1/8 watt, 91637 RN60C4993
Metui Film Mil No. RN60C4993
R17 POTENTIOMETER, 100K Ohms, Trimpot 80740 63X-R100K
;S:1 R18 RESISTOR, 20K Ohms, * 1%, 1/8 watt, 91637 RN60C2002 r
, Lo Metal Film Mil No. RN60C2002
u*: R19 Same as R3
R20 Same as R3
R21 Same as R3
R22 Same as R17
RéS Same as R9
R24 RESISTOR, 510 Ohms, * 5%, 1/4 watt, 44655 0C5115
Composition
R25 RESISTOR, 200K Ohms, * 1%, 1/8 watt, 91637 RN60C2003F
Metal Film Mil No. RN60C2003F
R26 Same as R3
TP1 TERMINAL, Solder, PC Turret 71279 1457-2
TP2 Same as TP1
vy TP3 Same as TPl
"} ;;5-; TP4 Same as TP1
TPS5 Same as TP1
TP6 Same as TPl
y TP7 Same as TPl
o TP8 Same as TP1
' TP9 Same as TP1 |
XIC1 SOCKET, SD Series, 8 Contacts 06776 SD-5178 |
XIC2 Same as XICI
XIC3 Same as XICl1
XIC4 Same as XICl1
T XICS Same as XICI

SOCKET, 16 Pin, DIP 06776 ICL-163-56-G
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e TABLE 6.2 PARTS LIST {CONTINULED)
{._w
REF MIFR OR
g SYMBOI, NAME AND DESCRIPTION SOURCE
o
34 XIC7 Same as XICl
;tﬁ XQ1 SOCKET, TRANSIPAD SD/N Series, 3 Contacts 006776
a SD-5173-N
137 EJECTOR, PC Card (1 ea) 18677
6.14
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t;q TABLL 6.2. PARTS LIST (CONTINUED)
Sl AN,
SO L 0
ot L oA
REF MFR OR MFR'S
SYMBOI. NAME AND DESCRIPTION SOURCE DATA

1A1A2 DEMODULATOR CARD, Elevation (Figurc 7.4) 51261 703859-1

C1 CAPACITOR, 33 pF, 100V, Radial Lead 04222 CKOSBX330K
Mil No. CKOSBX330K
Cc2 CAPACITOR, 1 uF, 100V, Metalized 14752 650B1B105K
Polycarbonate, Mil No. 650B1B105K
Cc3 Same as Cl1
C4 CAPACITOR, 10 pF, 100V, Radia!l! Lead 04222 CKO5BX100K
Mil No. CKOS5BX100K
fba
AR CS Same as Cl
Cé6 CAPACITOR, .0082 uF, 100V, Metalized 14752 652A1A822J
Polycarbonate, Mil No. 652A1A822J
C7 CAPACITOR, 0.039 uF, 100V, Metalized 14752 652A1A393K
Polycarbonate, Mil No. 652A1A393K
c9 CAPACITOR, 1200 pF, 100V, Radial Lead, 04222 CKO5BX122K
Mil No. CKO05BX122K
C10 Same as Cl
(ED Ci1 CAPACITOR, 15 uF, 20V, Tantal um 07088 T-212-B-156J-020-A-S
Polarized \
C12 Same as Cl1
Cl13 CAPACITOR, 0.10 uF, * 10%, 50V, Radial 04222 CKO5BX104K
Lead, Mil No. CKO5BX104K
Cl4 Same as C13
C15 Same as C13
) Cle6 Same as C13
Tz Same as C13
Cl8 Same as Cl13
C19 Same as C13
C20 Same as Cl13
Cc21 Same as Cl13
Cc22 Same as C13
Cc23 Same as C13
C24 Same as Cl
C25 Same a J13
:} C26 Same as C13
v 6.15
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35
‘.'r'-._‘ TABLE 6.2, PARTS LIST (CONTINULD}
N Y
- REF ~ MFR OR MFR'S
%‘:j SYMBOL NAME AND DESCRIPTION SOURCE DATA
.
XN CR1 ZENER, Diode, 4.7V, 1 watt, Mil No. 71468  1N4732A
AR
. 1N4732A
. CR2 ZENER, Diode, 18V, Mil No. 1N4746 04713  1N4746
"':'.::., CR3 Same as CR2 ‘
20 CR4 ZENER, Diode, 5.1V, 1 watt, Mil No. 04713 1N4733A
5 1N4733A
. IC1 OPERATIONAL AMPLIFIER, 8 Lead, Metal Can 27014 LM101AH e
e IC2 Same as ICl e
- .
-‘2‘1' IC3 Same as IC1
;f-f: I1C4 Same as IC1
s ICS OPERATIONAL AMPLIFIER, 8 Lead, Metal Can 27014 LM108AH
‘_'-‘.5! 1C6 SWITCH, Analog 34371  H1-201-2
Oy 1C7 Same as ICS
;:~$' L1 INDUCTOR, 82 mH, Mil No. MS90537-36 96906 MS90537-36 -
N L2 Same as L1 @
N0 Q1 TRANSISTOR, NPN Silicon, Mil Mo. 2N2219A 01295 2N2219A
N
R1 RESISTOR, 100K Ohms, * 1%, 1/8 watt, 91637 RN60C1003F
) Metal Film Mil No. RN60C1003F
: R2 Same as R1
i R3 RESISTOR, 10K Ohms, * 1%, 1/8 watt, 91637  RN60C1002
:.:-’. Metal Film Mil No. RN60C1002
S
oo R4 Same as R3 e
‘:- RS Same as R1 =
2 R6 Same as R1
Q.$'
::-t R7 RESISTOR, 49.9K Ohms, * 1%, 1/8 watt, 91637 RN60C4992
‘5::5‘, Metal Film Mil No. RN60C4992
",:E R8 Same as R7
Wi R9 RESISTOR, 2K Ohms, * 1%, 1/8 watt, 91637 RN60C2061
:.::_.: Metal Film Mil No. RN60C2001i
o) R10 RESISTOR, 1K Ohms, * 1%, 1/8 watt, 91637  RN60C101
"J’,-.':' Metal Film Mil No. RN60C1001
.\'.‘
_.g_ R11 RESISTOR, 24.9K Ohms, t 1%, 1/8 watt, 91637 RN60C2492F
‘ Metal Film Mil No. RNGOC2492F .
Wo-* ’ ,‘--.\
.::: R12 RESISTOR, 42.2K Ohms, * 1%, 1/8 watt, 91637 RN60C4222F okl
o) Mil No. RN60C4222F




e
’

DIV 1 KA

A S S
"o

[t N
"‘: A 4‘1‘:'5‘:

£y &
A
a s

Al Al
faea

» T
s

REF
SYMBOL

R13

R14
R15
R16

R17

R19
R20
R21
R22
R23
R24

R25

R26
TP1

TP2
TP3
TP4
TPS
TP6
TP7
TP8
TP9
XIC1
XIc2
XIC3
XIC4
XIC5
XICé

TABLE 6.2.

NAME AND DESCRIPTION

RESISTOR, 14.3K Ohms, *+ 1%, 1/8 watt,

Metal Film Mil No. RN60C1432
Same as Rl
Same as Rl

RESISTOR, 499K Ohms, * 1%, 1/8 watt,
Metal Film Mil No. RN60C4993

RESISTOR, 20K Ohms, * 1%, 1/8 watt,
Metal Film Mil No. RN60C2002

Same as R3
Same as R3
Same as R3
Same as R17
Same as R9

RESISTOR, 510 Ohms, * 5%, 1/4 watt,
Composition

RESISTOR, 200K Ohms, * 1%, 1/8 watt,
Metal Film Mil No. RN60C2003F

Same as R3

TERMINAL, Solder, PC Turret
Same as TP1

Same as TP1

Same as TP1

Same as TP1

Same as TPl

Same as TPl

Same as TPl

Same as TP1

SOCKET, SD Series, 8 Contacts
Same as XIC1

Same as XICl1

Same as XICl1

Same as XICl1

SOCKET, 16 Pin, DIP

....................

PARTS LIST (CONTINUED)

MFR OR
SOURCE

91637

91637

91637

44655

91637

71279

06776

06776

MFR'S
DATA

RN60C1432

RN60C4993

RN60C2002

0C5115

RN60C2003F

1457-2

SD-5178

ICL-163-56-G

6.17




TABLE 6.2,

PARTS LIST (CONTINUED)

NAME AND DESCRIPTION

Same as XIC1

SOCKET, TRANSIPAD SD/N Series, 3 Contacts
EJECTOR, PC Card (1 ea)
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MFR OR MFR'S
SOURCE DATA

06776 SD-5173-N
18677 5-203
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REF
SYMBOL

1A1A3

TABLLE 6.2,

NAME AND DESCRIPTION

INPUT Amplifier and Notch Filter Card,

C1

c2

C3
c4
c5

L
)

£
]

C6

c7
c8
CR1
qra CR2
CR3
CR4
CRS

CR6
CR7

»
R CR8
CR9

CR10
ICt
IC2
IC3
K1
K2
R1

PRI P Y
PRI I RPN

'.}‘..‘\‘--‘.

e L Lo

Azimuth (Figure 7.7)

CAPACITOR, 1 uF, 5%, 50V, Metalized
Polycarbonate, Mil No. 652A1A105K

CAPACITOR, 0.47 uF, 5%, 50V, Metalized
Polycarbonate, Mil No. 652A1A474K

Same as C1

Same as Cl

CAPACITOR, 10 uF, 10%, 50V, Metalized
Polycarbonate, Mil No. 650B:A106K

CAPACITOR, 5 uF, 5%, S0V, Metalized
Polycarbonate, Mil No. 652A:AS505K

CAPACITOR, 15 uF, 20V, Tantalum

Same as C7

DIODE, Silicon, 75V, 75M, Mil No. 1N914B
Same as CR1

Same as CR1

Same as CR1

ZENNER, Diode, 2.4V, 1 watt,
Mil No. IN4370A

Same as CR5

ZENNER, Diode, 9.1V, 1 watt,
Mil No. 1IN4739A

Same as CR7

ZENNER, Diode, 18V, 1 watt,
Mil No. 1N4746

Same as CR9
OPERATIONAL AMPLIFIER
Same as ICl1
OPERATIONAL AMPLIFIER
RELAY

RELAY

RESISTOR, 100K Ohms, 5%,
Carbon Composition

1/4 vatt,

PARTS LIST (CONTINULD)

MFR OR
SOURCE

51261

14752

14752

14752

14752

07088

34148

34148

34148

34148

27014

27014
94696
94696
44655

MER'S
DATA

703732-1

652A1A105K

652A1A474K

650B1A106K

652A1A505K

T212B156JD20AS

ING14B

1IN4370A

1IN4739A

IN4746

LM212H

LM741H
W172DIP-3
W172DIP-8
0C1045

6.19
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a REF
S SYMBOL,
3
LV
:;:f‘ R2
INTRL
oL
m oo
A R4
RIS
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
TP1
TP2
w1
XIC1
XI1C2
XIC3
XK1
XK2
130
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TABLLE 6.2. PARTS LIST (CONTINUED)

NAME AND DESCRIPTION
RESISTOR, 16K Ohms, 5%, 1/4 watt,
Carbon Composition
Same as Rl

RESISTOR, 5.1K Ohms, 5%, 1/4 watt,
Carbon Composition

POTENTIOMETER, 50K Ohms

RESISTOR, 11.3K Ohms, 1%, 1/8 watt,

Precision, Mil No. RN60C1132F
Same as R6

RESISTOR, 10Y Ohms, 5%, 1/4 watt,
Carbon Composition

RESISTOR, 390K Ohms, 5%, 1/4 watt,
Carbon Composition

POTENTIOMETER, 100K Ohms
Same as Rl

RESISTOR, 1K Ohms, 5%, 1/4 watt,
Carbon Composition

RESISTOR, 68K Ohms, 5%, 1/4 watt,
Carbon Composition

RESISTOR, 82K Ohms, 5% 1/4 watt,
Carbon Composition

TERMINAL, Solder, PC Turret

Same as TP1

JUMPER, No. 24 awg Insulated Wire
SOCKET, OP-amp, 8 Pin, Radial Lead
SOCKET, OP-amp, PC Mount, 8 Pin
Same as XIC2

SOCKET, 14 Pin DIP

Same as XK1

EJECTOR, P.C. Card

MFR OR
SOURCE

44655

44655

80740
91637

44655

44655

44655

80740

44655

44655

44655

71279

51261

06776

06776

06776

18677

et te Ty
'''''''''''''

P I N I R R " it WL S R iy o

MFR'S
DATA

63XR50K
RN60C1132F

0C1035

0C3945

0C3945

63XR100K

@)

0B1025

0C6835

0C8235

S le

2034-2 -

(o4

JUMPER-FS
LP-5178
SD5178

ICL-143-S6-G

5-203

.. . .
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TABLE 6.2. PARTS LIST (CONTINUED)

REF MFFR OR MFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA
1A1A4 INPUT Amplifier and Notch Filter Card, 51261 T03732-2

Elevation (Figure 7.7)
C1 CAPACITOR, 1 uF, 5%, 50V, Metalized 14752 652A1A105K
Polycarbonate, Mil No. 652A1A105K
c2 CAPACITOR, 0.47 uF, 5%, 50V, Metalized 14752 652A1A474K
Polycarbonate, Mil No. 652A1A474K
C3 Same as Cl
C4 Same as Cl1
c5 Not Used
Cé6 CAPACITOR, 5 uF, 5%, 50V, Metalized 14752 652A1A505K
Polycarbonate, Mil No. 652AZA505K
Cc7 CAPACITOR, 15 uF, 20V, Tantalum 07088 T212B156JD20AS
C8 Same as C7
CR1 Not Used
CR2 Not Used
CR3 Not Used
CR4 Not Used
CRS Not Used
CR6 Not Used
CR7 DIODE, ZENER, 9.1V, 1 watt, 34148 IN4739A
Mil No. 1N4739A
CR8 Same as CR7
CR9 DIODE, ZENER, 18V, 1 watt, 34148 IN4746
Mil No. 1IN4746
CR10 Same as CR9
IC1 OPERATIONAL AMPLIFIER 27014 LM212H
IC2 Same as ICl
K1 Not Used
K2 RELAY 94696 W172 DIP-8
R1 Not Used
R2 Not Used
R3 Not Used
R4 Not Used
RS Nct Used
6.21
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TABLE 6.2. PARTS L1ST (CONTINUED)

- REF MFR MFR'S
Lﬁé SYMBOI, NAME AND DESCRIPTION SOURCE DATA
E o,
Y
Qﬁ R6 RESISTOR, 11.3K Ohms, 1%, 1/8 watt, 91637  RN6OC1132F
353 Precision, Mil No. RN60C1132F
' R7 - Same as R6
E;f RS RESISTOR, 10K Ohms, 5% 1/4 watt, 44655  0C1035
o8 ' Carbon Composition
$ 1
‘\1 R9 RESISTOR, 390K Ohms, 5%, 1/4 watt, 44655 0C3945
b Carbon Composition
A*ﬁ R10 POTENTIOMETER, 100K Ohms 80740 63XR100K A,
‘:ﬂ R11 JUMPER, No. 24 awg Insulated Wire 51261 JUMPER-FS -
K R12 RESISTOR, 1K Ohms, 5%, 1/4 watt, 44655  OB1025
s Carbon Composition
o R13 RESISTOR, 68K Ohms, 5%, 1/4 watt, 44655  0C6835
. Carbon Composition
A
A R14 RESISTOR, 82K Ohms, 5%, 1/4 watt, 44655  0C8235
¥ Carbon Composition
W TP1 TERMINAL, Solder, PC Turret 71279  2034-2 &
. P2 Same as TPl :
$1 W1 JUMPER, No. 24 awg Insulated Wire 51261  JUMPER-FS
§§ XIC1 SOCKET, OP-AMP, 8 Pin, Radial Lead 06776  LP-5178
&N XI1C2 SOCKET, OP-AMP, PC Mount, 8 Pin 06776 SD5178
; XIC3 Not Used
fia XK1 SOCKET, 14 Pin DIP 06776 ICL-143-S6-G
Y
;: XK2 Not Used )
) 130 EJECTOR, P.C. Card 18677  S-203 -
-f'\
53
4]
5&5
=
E,e
359
LY
'Pq.'

e
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TABLE 6.2. PAR?S LYST (CONTINUED)

REF MFR MFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA

1A1AS5 SEARCHLIGHT Control Card I (Figure 7.10) 51261 703711-2

C1 CAPACITOR, 4.7 uf, 50V, Polarized 07088 T330C475K035AS
Tantalum

c2 CAPACITOR, 0.01 uF, 50V, Polarized 07088 CK06BX103K
Tantalum

C3 CAPACITOR, 0.1 uF, 50V, Polarized 07088 CK06BX104K
Tantalum

C4 Same as C3

C5 Same as C3

cé6 Same as C3

c7 Same as C3

101 Same as C2

C9 CAPACITOR, 15 uF, 20V, Polarized 07088 T212B156J020AS
Tantalum

C10 Same as C9

C11 CAPACITOR, 0.15 uF, 50V, Metal 14752 652A1A154K
Polycarbonate

C12 Same as C2

C14 CAPACITOR, 0.1 uF, 20%, 50V, Ceramic 56289 CKO5BX104K

CR1 DIODE, Silicon, Mil No. 1N914B 04713 1IN914B

CR2 DIODE, ZENER, 18V, Mil No. 1N4746 04713 1N4746

CR3 Same as CRZ

K1 RELAY, DPDT, 28V dc Coil, Plug in Type 81541 BO7B013AC1

K2 Not Used

K3 RELAY, TO-5 SPDT, With Spreader Pad 11532 411D-26

K4 Same as K3

K5 Same as K3

R2 RESISTOR, 20K Ohms, 1%, Metal Film, 91637 RN60C2002F
Mil No. RN60C2002F

R3 Same as R2

R4 RESISTOR, 1K Ohms, 5%, 1/4 watt, 44655 0C1025
Carbon Composition

RS Same as R4

R6 RESISTOR, 9.1K Ohms, 5%, 1/4 watt, 44655 0C9125

Carbon Composition

o A A A LA A A" ot 4 e 4 TR A AT A A LA A AL ceimean
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R¢: TABLE 6.2. PARTS LIST (CONTINUED) N
N : s
REF MFR OR MFR'S
SYMBOL NAME AND DESCRIPTION _ SOURCE DATA
R7 RESISTOR, 6.2K Ohms, 5%, 1/4 watt, 44655 0C6225
Carbon Composition
R8 RESISTOR, 2.49K Ohms, 1%, Metal Film, 91637 RN60C2491F
Mil No. RN60C2491F
R9 Not Used
R10 Net Used
R11 Same as R8
R12 Not Used e
R13 Not Used -
R14 RESISTOR, 5.11K Ohms, 1%, Metal Film, 91637 RN60CS111F
Mil No. RN60C5111F
R15 RESISTOR, 68K Ohms, *5%, 1/4 watt, 44655 0C6825
Carbon Composition
Ri6 RESISTOR, 1.8K Ohms, *5%, 1/4 watt, 44655
Carbon Composition
R17 RESISTOR, 2.7K Ohms, *5%, 1/4 watt, 44655 iEa
Carbon Composition —
R18 Not Used
R19 RESISTOR, 120 Ohms, 5%, 1 watt 44655
TP1 TERMINAL, Solder, PC Turret 71279 2034-2
TP2 Same as TP1
TP3 Same as TP1
TP4 Same as TPl :
TPS Same as TP1 ‘
TP6 Same as TP1 .
L
TP7 Same as TPl y
[
u1 ELIMINATOR, Bounce, Hex Contact 04713 MC14490EFL i
u2 GATE, Triple 3-Input Nand 27014 MM54C10J i
U3 GATE, 8-Input Nand 27014 MM54C30J
w
U4 COUNTER, Synchronous 4 Bit, Up/Down 27014 MM54C193J !
Binary \
us Same as U4 ;
U6 GATE, 3-Input OR 04713 MC14075BAL
u7 REFERENCE, *10V, Precision Voltage 06665 REFO1J Qf? :
':‘: "% 1
6.24 &
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A - TABLE 6.2. PARTS LIST (CONTINUED)
roAd
‘b" g LN
REF MFR OR MFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA
us CONVERTER, 8 Bit, High Speed, 06665 DAC-082
Multiplying D/A
(V)] Not Used
u10 Not Used
U1l TIMER 34148 UASS55HC
u12 AMPLIFIER, Operational 27014 LM741HM
W1 JUMPER, 24 awg Wire 51261 JUMPER FS
SRS ¢ & SPREADER 11532 192-67
XK4 Same as XK3
XK5 Same as XK3
Xu1 SOCKET, IC, 16 Pin 06776 ICL-163-S6-G
Xuz2 SOCKET, IC, 14 Pin 06776 ICL-143-S6-G
Xu3 Same as XU2
Xu4 Same as XUl
@ Xus Same as XUl
Xué Same as XU2
Xu7 SOCKET, IC, 8 Pin TO-5 06776 SD-5178
Xus Same as XUl
XU9 Not Used
XU10 Not Used
Xu11 Same as XU7
o~
D Xu12 Same as XU7
-
¥
Lo
Y
7
':-’.'
l\:~
-J‘
p )
2
Pl
" \5 6.2%
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E_.;'-:Z TABLE 6.2. PARTS LIST (CONTINUED)
e -
REE MIR MFR'S
\ SYMBOL. NAME AND DESCRIPTION SOURCE DATA
;'., 1A1A6  SCARCHLIGHT Control Card IT (Figure 7.13) 51261 703712-1
: c1 CAPACITOR, Tantalum 56289  150D156X9020B2
c2 CAPACITOR, Ceramic 04222 CKOSBX104K
C3 Same as C2
“J C4 Same as C2
CS Same as C1
C6 CAPACITOR 04222  CKO5BX102K
fg C7 Same as C2 e
ﬂ CR1 DIODE, Silicon, Mil No. 1N914B 34148  1N914B
" CR2 Same as CR1
1 CR3 Same as CR1
':,';:3; CR4 Same as CR1 .
E{ CRS DIODE, ZENER, Mil No. 1N4746A 81350  IN4746A
CR6 Same as CR1 .
’ CR7 Same as CR1 E@S
:;ﬁ CR8 Same as CR1
e CR9 Same as CRI
N CR10 Same as CRS
o CR11 Same as CR1
N CR12 Same as CRI
? CR13 Same as CR1 <
- CR14 Same as CRI et
= CR15 Same as CR1
e CR16  Same as CRI
tiﬁ CR17 Same as CR1
i CR18 Same as CRI1
. i CR19 Not Used
CR20  Not Used
o CR21  Same as CRI
-:;; CR22 Same as CR1
CR23 Same as CR1 -

" Y
S CR24 Same as CR1 N
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': o TABLE 6.2. PARTS LIST (CONTINUED)

. -‘:‘:‘.

- REF MFR MFR'S

}:; SYMBOL NAME AND DESCRIPTION SOURCE DATA

-

’:} K1 RELAY, Hermetic Seal 11532 412D26
~ K2 Same as K1

Sa K3 Same as K1

“~

3 K4 RELAY, Enclosed 77342 HP11D-24
?ﬂ K5 Same as K1
] K6 Same as Ki

s NN K7 RELAY, SPDT, TOS 11532 411D-26
[ .\o,"n,

DU K8 Same as K7

-7 K9 Same as K7

- K10 Same as K7

e K11 Same as K7

e K12 Same as K7

L] .

v K13 Same as K7

e @ Q1 POWER FET VEMOS 17856  VN66AK

\.‘ Q2 Same as Q1

Y

;d; Q3 Same as Ql

’1 R3 POTENTIOMETER, 20K Ohms 80740 63XR20K
»t

A% R4 Same as R3

L) RS Same as R3

'?ﬁ R6 Same as R3

22 el R7 Not Used

T R8 RESISTOR, 200K Ohms, *5%, 1/4 watt, 44655 0C2045
— Carbon Composition

k- R9 Same as R8

i:R R10 RESISTOR, 100K Ohms, *5%, 1/4 watt, 44655 0C1045
A Carbon Composition

4%

I:' R11 RESISTOR, 5.1K Ohms #5%, 1/4 watt, 44655 0C5125
}; Carbon Composition

'51'.; R12 Same as R11

o R13 Same as R11

7.

:‘4 R14 Same as R11

o A R15 RESISTOR, 6.8K Ohms, *5%, 1/4 watt, 44655 0C6825
:; Wt Carbon Composition

=)

~s -

A o f\’l
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$;J TABLE 6.2. PARTS LIST (CONTINUED)
™ Y
) ‘-"'
L REF MER OR MFR'S
b, ;. SYMBOL NAME AND DESCRIPTION SOURCE DATA
' R16 Same as RIS
R17 Same as R15
- R18 Same as R15
2 R19 RESISTOR, 143K Ohms, 5%, 1/4 watt, 81349 RN60C1433F
ro Metal Film
%;% R20 Same as R19
‘ R21 RESISTOR, 51K Ohms, *5%, 1/4 watt, 44655 0C5135
3 Carbon Composition S
In-"‘
iﬁ R22 Same as R21 v
N
N R23 RESISTOR, 88.7K Ohms, *5%, 1/4 watt, 81349 RN60C8872F
R Carbon Composition
v Mil No. RN60C8872F
N R24 Same as R23
:::-: R25 Same as R8
LAY
>l
$;2 R26 Same as R10
R27 Same as R8 9
N R28 RESISTOR, 150K Ohms, #5%, 1/4 watt, 44655 0C1545
O3 Carbon Composition
o
'j ( R29 Same as R28
N R30 RESISTOR, 10K Ohms, *5%, 1/4 watt, 44655 0C1035
x Carbon Composition
‘ﬁ:i R31 Same as R21
Ca
324 R32 Same as R30 .
&N R33 RESISTOR, 91K Ohms, 5%, 1/4 watt, 44655 0C9135 N
i Carbon Composition
o R34 Same as R28
L R3S RESISTOR, 33K Ohms, *5%, 1/4 watt, 44655 0C3335
ol Carbon Composition
5 R36 RESISTOR, 2M Ohms, +5%, 1/4 watt, 44655 0C2055
1 Carbon Composition
i:i R37 RESISTOR, 43K Ohms, +5%, 1/4 watt, 44655 0C4335
3O Carbon Composition
e R38 Same as R21
'
P! R39 Same as R30
b R40 Same as R30 e
\4'. -'._1'
092
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A TABLE 6.2. PARTS LIST (CONTINUED)
ORI X
: 3 REF MFR OR MER'S
o2 SYMBOI. NAME AND DESCRIPTION SOURCE DATA
s R41 Same as R30
FC: R42 Same as R36
R43 Same as R36
TP1 TERMINAL, Standoff 71279 2034-2
TP2 Same as TP1
TP3 Same as TPl
. i TP4 Same as TP1
,E;g i TS Same as TP1
RN TP6 Same as TPl
P P7 Same as TPl
G TP8 Same as TP1
: “ U1 INTEGRATED CIRCUIT, Quad. Ampl. 27014 LM148N
i‘z u2 Same as Ul
N U3 Same as Ul
_ ‘E) U4 MULTIVIBRATOR 27014 MM74C221N
y;Q Us GATE, AND 27014 MM54C08J
SR U6 FLIP FLOP 27014 MM54C76J
_:?S u7 FLIP FLOP 27014 MM54C74J
, us ELIMINATOR, BOUNCE, Hex Contact 04713 MC14490EFL
5 XK1 PAD, Spreader 11532 192-67
3 - XK2 Same as XK1
::5? XK3 Same as XK1
XK4 Not Used |
XK5 Same as XKl
XKé6 Same as XKi
XK7 Same as XKl
XKk8 Same as XK1
XK9 Same as XK1
XK10 Same as XKl
XK11 Same as XK1
! XK12 Same as XK1

N XK13 Same as XK1
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W Ny TABLE 6.2. PARTS LIST (CONTINUED)

.'\;’

i e REF MFR OR MFR*'S
e SYMBOL NAME AND DESCRIPTION SOURCE DATA

\:}{‘ Xql SOCKET, Circular 06776 SD-5173N

) XQ2 Same as XQl

XQ3 Same as XQ1

Xu1 SOCKET, Dual, Inline 06776 ICL-143-S6-G
Xuz2 Same as XUl

Xu3 Same as XUl

Xu4 SOCKET, Dual, Inline 06776 ICL-163-S6-G -
258 XUS Same as XUl -
TN XUé Same as XU4
g?** Xu7 Same as XUl
) Xus Same as XU4
:?: 114 EJECTOR, PC Card (1 ea) 18677 5-203

s
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TABLE 6.2, PARTS LIST (CONTINUED)

IR
-'.:',
\ REF MFR OR MER'S
PN SYMBOL NAME AND DESCRIPTION SOURCE DATA
R ‘
QR 1A1A8 SEARCULIGHT Power Supply (Figurc 7.16) 83008 095-0343
N \
A 1 BEARING (2 ea) 71366 FL38-4 !
2 ROD, Tic (8 ea) 83088 651-1094
?‘5 3 BLOCK, Terminal (1 ea) 71785 352-11-05-001
5(,, 4 PIN, Spring (1 ea) 83008 512-1009
.4
Yo 5 WASHER (1 ea) 83008 730-0596
6 SCREW, Socket Hd Shoulder (1 ea) 83008 595-0097
QY LY
NG 7 PIN, Spring (1 ea) 83008 512-1061
b ; N P
‘*QE: 8 CHAIN, 1/4 Pitch, 13-1/4 in. lg (! ea) 71041 25
;;s\ 9 HEAT SINK, Modified (1 ea) 83008 365-0094
. 10 RETAINER ASSEMBLY, Brush Holder (2 ea) 83008 808-0127
;5;: 11 CONTACT ASSEMBLY (2 ea) 83008 841-0027
{;[; 12 TRANSFORMER, Partial Range Variable 83008 033-8522
s (2 ea)
e
‘:’ 13 MOTOR (1 ea) 05106 33A2214-900
é**ﬁ 14 RESISTOR (4 ca) 09214 V47ZA7
o
Lniy 16 BLOCK, Terminal (1 ea) 71785 355-31-03-001-3-
ﬁ}q 152
o 17 BLOCK, Terminal (1 ea) 71785 355-31-04-001-4-
* 542
18 TRANSFORMER, Isolated, Modified (1 ea) 83008 712-0617
. 19 STRIP, Terminal (1 ea) 71785 354-11-03-001
oy 20 RECTIFIER (1 ea) 59993 1000HTIU3 Phase
15 BOARD, Regulator (1 ea) 83008 095-0348
2%
o>
AR
%% 6.31
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)fqy TABLE 6.2. PARTS LIST (CONTINULD)

s s$;§0L NAME AND DESCRIPTION

oAy 1A1A9 CABLE ASSEMBLY, Power Supply to Control
[h > Box (Figure 7.22)

- P1 CONNECTOR

Ta 3 MARKER, Wire P1 to Control Box (2 ea)
25; 102 SHIELD, Braided, 1/2 dia., 15 ft.

Ay 103 CONDUCTOR, No. 3, 15 ft.

104 TERMINAL, Ring Torque, Solistrand (2 ea)

WY 6.32

MFR QR
SOURCE

51261

960906
51261
92194
92194
00779

4:’\' '. ...._-. »” '-."‘ ( -r..f‘.’ "..' ..v ..v ..Q “." .'Q ..- ,.- "- ," ..n . "- \. ~- _‘- .'. .t \- R ~- *.. \q\ "w.-‘— .‘. ..'\-.'-- .'. " sq v ‘Q~ \. ‘. \J ‘M

MFR'S
DATA

703930-1

MS3108F32-5S
901307-3
2174DUP1
6114

320383 ' o«
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TABLE 6.2. PARTS LIST (CONTINUED)

MFR OR
SOURCE

91261

96906
51261

S$§EOL NAME AND DESCRIPTION
1A1A10 CABLE ASSEMBLY, Control Card II to
Control Box (Figure 7.21)
P2 CONNECTOR
2 TUBING, No. 3, Varflex, 6 ft.
3 MARKER, Cable, '"P2 to Control Box" (1 ea) 51261
102 WIRE, No. 20 Gage, Soft, Type "E",

Teflon, White

51924

v‘,.r -q. .I,-'.. o .-‘..- e

T,
- "e

PR AR AN AN N AL LR Y

MFR'S
DATA

703936-1

MS3108F18-1P
901306-12
901307-1
P2111/9

6.33
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TABLE 6.2. PARTS LIST (CONTINUED)

REF MFR OR MFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA
1A1A11  CABLE ASSEMBLY, Control Box to 51261

Searchlight (Figure 7.20)
P4 CONNECTOR MS3106F32-6P
WIRE, No. 8 Gage (2 ea) 92194
WIRE, No. 12 Gage (3 ea) 92194
WIRE, No. 20 Gage (18 ea) 92194




Wm A Meorre e ek el w £t et At A L OIS SIS QAL L LA SN A AL SR AR RS I oL T SR S A e R S ’.-T

l‘k.“"
N
T
Y
TABLE 6.2. PARTS LIST (CONTINUED)
' REF MER OR MFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA
1A2 AZIMUTH ASSEMBLY (figure 5.4) 51261 501689-1
Bl TRANSFORMER, Synchro, Input 90V, Output 05402 11CT4e
57.3V (104)
oy
;'.;3,, B2 TRANSMITTER, Synchro, Input 115V, OJutput 05402 11CX4e
o 90V (116)
I
- CR9 DIODE, Silicon, 50V, PRV, 1 Amp, 04713 1N4001
Mil No. 1IN4001 (118)
S
pri A Ml MOTOR, Torque, 30 ft.-1b. (102) 11384 R8409-03-D
-‘;Z';: s1 SWITCH, Adjustable Cam, (106) 08127  CS-402-4
, S2 Same as S1 (106)
o S3, Same as S1 (106)
‘-..:
o) S4 Same as S1 (106)
, @ TB1 BOARD, Terminal (112) 75382  600A-10
5
v
7] TB2 Same as TB1 (112)
y
o TB3 Same as TB1 (112)
‘.“‘
TB4 Same as TB1 (112)
]
o a"
,-;.;:. XTB1 STRIP, Marker (113) 75382  MS600A-10-XP
15: ,: XTB2 Same as XTB1 (113)
‘ XTB3 Same as XTB1 (113)
1Y
R XTB4 Same as XTB1 (113)
1IN
R 2 HOUSING, Azimuth (1 ea) 51261  109771-1
B .
- 3 SHAFT, Azimuth (1 ea) 51261  109770-1
250
" 4 RETAINER, Tach and Torque Motor (1 ea) 51261 107210-1
s
P 5 HOUSING, Bearing (1 ea) 51261  109769-1
B
' v 6 EXTENSION, Shaft, Azimuth (1 ea) 51261 107153-1
L Yy Y
o3 ‘}.::" .
\ﬁ 7 PLATE, Mounting, Readout (1 ea) 51261 107110-1
>
\"1 S0
>
) ‘Z:-.v 6.35
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TABLE 6.2. PARTS ILIST (CONTINUED) ii;
REF MFR OR MFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA
8 PLATE, Mounting, Synchro/Resolver (2 ea) 51261 107123-2
9 PLATE, Mounting, Switch (1 ea) 51261 107125-1
10 GEAR, Drive, Modified (1 ea) 51261 900426-1
11 GEAR, Modified (1 ea) 51261 900425-1
12 PULLEY, Drive, Modified (1 ea) 51261 900424-1
13 FLANGE, Wire Guide ( 1 ea) 51261 109649-1
14 GUIDE, Wire (1 ea) 51261 109650-1 623
17 STANDOFF, Plate, Terminal Board (2 ea) 51261 107127-1 L3 24
18 PLATE, Mounting, Terminal Board (1 ea) 51261 107122-1
19 COVER (2 ea) 51261 107152-1
20 COVER (2 ea) 51261 107152-2
21 MOUNT, Clamp (1 ea) 51261 107407 -1
22 RETAINER, Seal (1 ea) 51261 109773-1
23 SEAL, Housing (1 ea) 51261 109774-1 g
25 SEAL, Flange Face (1 ea) 51261 900654-1 QE?
100 BEARING, Angular Contact, Class 3, (1 ea) 32977 KDOGOAR3
101 BEARING, Angular Contact, Class 3, (1 ea) 32977 KDO30AR3
107 PULLEY, "No Slip'", Geared (1 ea) 00141 FC2-64
108 BELT, Drive, Positive 'No Slip" (1 ea) 00141 FA-126
110 CLEAT, Motor Mounting (4 ea) 00141 L2-2
11 CLEAT, Motor Mounting (3 ea) 00141 L2-1 KXY
114 CLAMP, Cable (AR) 92194 N
115 CLAMP, Cable (AR) 92194
117 HUB ASSEMBLY, Solid (1 ea) 01351 101-171-HA1873
700 SCREW, Cap, Socket Hd., 1/4-20 x 3-1/2 S 51261 A1/4-20X3-1/2S
(4 ea)
701 SCREW, Ca,, Socket Hd., 1/4-20 x 3 S 51261 A1/4-20X3S
(6 ea)
702 SCREW, Cap, Socket Hd., 10-32 x 1-1/4 SS 51261 A10-32X1-1/4SS
(4 ea)
703 SCREW, Cap, Socket fid., 10-32 x 1 S (6 ea) 51261 A10-32X1S
704 SCREW, Cap, Button H!., Socket, 10-24 x 51261 B10-24X3/4SS .-
3/4 SS (3 =a) :?j
705 SCREW, Cap, <oerot Ad., 10-32 x 5/8 SS 51261 A10-32X5/8SS
(1 ea) ol
6.36
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REF
SYMBOL

706
707
708
709
710
711
713

714
715

716
717

719
720

721
722

TABLE 6.2.

NAME AND DESCRIPTION

SCREW, Cap, Socket Hd., 10-322 x 1/2 XX
(8 ea)

SCREW, Cap, Socket Hd., 10-24 ~ 5/8 SS
(6 ea)

SCREW, Machine, Slotted Pan Hd., 3-32 x
5/8 SS (6 ea)

SCREW, Cap, Socket Hd., 3/8-16 x 5/8 S
(8 ea)

SCREW, Cap, Socket Hd., 6-32 x 1/2 SS
(16 ea)

SCREW, Cap, Socket Hd., 4-40 x %/3 SS
(7 ea)

SCREW, Cap, Socket Hd., 10-32 x 7/8 SS
(2 ea)

WASHER, Flat, No. 10 SS (2 ea)

SCREW, Cap, Socket Hd., 8-32 x 1/2
(SS (8 ea)

SCREW, Machine, Slotted Pan Hd.,
4-40 x 3/8 SS (6 ea)

SCREW, Machine, Slotted Pan Hd.,
10-24 x 1/2 SS (16 ea)

WASHER, Flat, No. 8 SS (8 ea)

SCREW, Set, Socket, Cup Point,
2-56 x 1/8 SS (2 ea)

PIN, Dowel, 5/16 x 2 SS )2 ea)
PIN, Roll, 1/4 x 5/8 S (1 ea)

PARTS LIST (CONTINULD)

MFR OR
SOURCE

51261

51261

51261

51261

51261

51261

51261

51261
51261

51261

51261

51261
51261

51261
51261

MFR'S
DATA

A10-32X1/2XX
A10-24X5/8SS
G8-32X5/8SS
A3/8-16X5/8S
A6-32X1/2SS
A4-40X3/8XX
A10-32X7/8SS

W10SS
A8-32X1/2SS

G4-40X3/8SS

G10-24X1/2SS

W8SS
K2-56X1/8SS

DP5/16X2SS
RP1/4X5/8S

~ i‘.
AR WER LS LS

6.37
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o TABLE 6.2 PARTS TIST (CONTINUED)
o Tt
Z REF MFR OR MFR'S '
Tona SYMBOL NAME AND DLESCRIPTION SOURCE DATA
\'.::7'.'
5-j3 1A3 PILLOW BLOCK ASSEMBLY, Shock Side 51261 501690-1
AU (Figure 5-7)
Saae
- B3 TRANSFORMER, Synchro, Input 90V, Output 05402 11CT4e
, 57.3V (103)
AL
SN B4 TRANSMITTER, Synchro, Input 115V, Output 05402 11CXLe
;g? 90V (118)
S CR10 DIODE, Silicon, 50V PRV, 1 Amn, 04713 IN4001
' Mil No. IN4001 (119)
e S5 SWITCH, Adjustable Cam (104) 08127  CS-402-4 3
7o s6 Same as S5 (104) e
N
e S7 Same as S5 (104)
.i‘ .
- S8 Same as S5 (104)
AL
tf%- TBS BOARD, Terminal (105) 75282  600A-20
”jﬁ; TB6 BOARD, Terminal (120) 75282  600A-14
5
o XTBS STRIP, Marker (106) 75282  MS600A-20-XP
o XTB6 STRIP, Marker (121) 75282 MS600A-14-XP =
‘?,s 2 BLOCK, Pillow (1 ea) 51261 109765-1 =
jf:l 3 RETAINER, Seal, Elevation (1 ea) 51261 109757-1
o 4 SPACER, Bearing (1 ea) 51261  107718-1
x.;;' ) RETAINER, Bearing, Threaded (1 ea) 51261 107722-1
Y 6 SHAFT, Elevation, Shock Side (1 ea) 51261 109763-1
S 7 SEAL, Flange Face (1 ea) 51261  900655-1
N
N 8 ADAPTER, Seal Housing (1 ea) 51261  109758-1 o
i 10 ADAPTER, Gear (1 ea) 51261  109760-1 e
. 11 GEAR, Drive (1 ea) 51261 900580-1
I 12 STANDOFF (4 ea) 51261 107729-1
Pt
I 13 PLATE, Mounting, Synchro/Resolver (2 ea) 51261 107724-2
L
‘iJf 14 PLATE, Mounting, Cam Switch (1 ea) 51261 107725-1
):Q- 15 PLATE, Mounting, Readout Components (1 ea) 51261 107732-1
N
- 16 COVER, Pillow Block (1 ea) 51261 107728-1
:;ﬁ: 100 BEARING, Angular Contact, Class 3 (2 ea) 32977 KDO45AR3
;‘;ﬁ 107 HUB ASSEMBLY, Solid (2 ea) 01351 101-120/HA1873
pr— 108 HUB ASSEMBLY, Solid (1 ea) 01351 101-120/HA1248 .
2 110 SETSCREW, Flat Point, Nylon 1/4-20 x 3/8 98343  SCl11-6 g
(2 ea)
b\.‘
6.38 o
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TABLE 6.2, PARTS LTST (CONTINULD)

.
84 S A “oiiem A SER 2 s 2B

..
RN
REF MFR OR MFR'S
SYMBOL NAME AND DESCRIPTION SOURCE DATA
111 CLEAT, Motor Mounting (6 ea) 00141 L.2-2
112 CLEAT, Motor Mounting (3 ea) 00141 L2-1
113 SETSCREW, "No Mar', 2-56 x 5/32 (6 ea) 00141 CS-8
114 SETSCREW, "No Mar", 10-32 x 15/64 (1 ca) 00141 CS-13
\
- 115 SETSCREW, "No Mar', 10-32 x 27/64 (2 ea) 00141 CS-18
{Q 116 INSERT, Threaded, 8-32 x 1/4 (9 ea) 015!6 1185-2CU-0246
- 122 INSERT, Threaded, 1/2-13 x 3/4 (1 ea) 01556 3585-8CN-0750
)4 tes 700 SCREW, Cap, Socket Hd., 10-24 x 1-3/4 51261 A10-24X1-3/4SS
- SS (8 ea)
‘; 701 SCREW, Cap, Socket Hd., 8-32 x 5/8 SS 51261 A8-32X5/8SS
(6 ea)
‘, 703 SCREW, Cap, Socket Hd., 10-32 x 1/2 SS 51261 A10-32X1/2SS
s (4 ea)
™~ :
.3 704 SCREW, Cap, Socket Hd., 6-32 x 1/2 SS 51261 A6-32X1/2SS
N (8 ea)
i 0 705 SCREW, Cap, Socket Hd., 6-32 x 3/8 SS 51261 A6-32X3/8SS
- ’ (9 ea)
)
ﬁ: 706 SCREW, Cap, Socket Hd., 4-40 x 5/8 SS 51261 A4-40X5/8SS
% (3 ea)
j 707 SCREW, Cap, Socket Hd., 4-40 x 3/8 SS 51261 A4-40X3/8SS
(3 ea)
-ﬁ 708 SCREW, Cap, Socket Hd., 4-40 x 1/4 SS 51261 A4-40X1/4SS
'.:_ (9 ea)
j ol 709 SCREW, Machine, Slotted Pan Hd., 8-32 x 51261 G8-32X3/8SS
A 3/8 SS (9 ea)
{1
;1'~'
o i
% ;
o i
AN :
AR 6.3¢
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:. TABLE 6.2. PARTS LTST (CONTINUED) .}"
REF MFR QR MIR'S

SYMBOLI. NAME AND DESCRIPTION SOURCE DATA
1A4 PILLOW BLOCK ASSEMBLY, Caging Side 51261 501691-1

(Figure 5.8)
M2 MOTOR, Torque, 7 ft.-1b. (101) 11384 T5730-A
TB7 BOARD, Terminal (102) 75382 600A-12
XTB7 STRIP, Marker (103) 75382 MS600A-12-XP
2 BLOCK, Pillow (1 ea) 51261 109765-2
3 COVER, Pillow Block (1 ea) 51261 107728-1 SSu
4 SEAL, Flange Face (1 ea) 51261  900655-1 -
5 RETAINER, Seal, Elevation (1 ea) 51261 109757-1
6 ADAPTER, Seal Housing (1 ea) 51261 109758-1
7 SPACER, Bearing (2ea) 51261 107718-1
8 RETAINER, Bearing, Threaded (1 ea) 51261 107722-1
9 RETAINER, Bearing, Outerrace (1 ea) 51261 107719-1
10 STANDOFF (2 ea) 51261 107729-4 a
11 STANDOFF (2 ea) 51261 107729-3
12 PLATE, Mounting, Electrical Components 51261 107733-1

(1 ea)
13 SHAFT, Elevation, Caging Side (i ea) 51261 109764 -1
14 RETAINER, Motor (1 ea) 51261 1077720-1
15 DISC, Caging (1 ea) 91261 108265-1
100 BEARING, Angular Contact, Class 3 (2 ea) 32828 KD0O45AR3 .fst
104 SETSCREW, "No Mar', 10-32 x 15/64 {1 ea) 00141 CS-13 -
105 INSERT, Threaded, 1/2-13 x 3/4 (1 ea) 01556 3585-8CN-0750
106 INSERT, Threaded, 8-32 x 1/4, (9 ea) 01556 1185-2CN-0246
107 SET SCREW, Flat Point, Nylon, 10-32 x 1/4 96343 SC11-37

(8 ea)
108 SETSCREW, '"No Mar"™, 10-32 x 27/64 {2 ea) 00141 CS-18
109 SEI?CRE?, Flat Point, Nylon, 1/4-20 x 3/8 98343 SC11-6

ea

6.40
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REF MFR OR MFR'S
SYMBOI. NAME AND DESCRIPTION SOURCE DATA
700 SCREW, Cap, Socket Hd., 6-32 x 1/2 SS 51261 A6-32X1/2SS
(4 ca)
701 SCREW, Cap, Socket Hd., 10-24 x 1-34 SS 51261 A10-24X1-3/4SS
(4 ea)
702 SCREW, Cap, Socket Hd., 10-24 x 5/8 SS 51261 A10-24X5/8SS
(4 ea)
703 SCREW, Cap, Socket Hd., 8-32 x 5/8 SS 51261 A8-32X5/8SS
(6 ea)
Lfix 704 SCREW, Cap, Socket Hd., 8-32 x 5/8 SS 51261 A8-32X5/8SS
i (6 ea)
705 SCREW, Cap, Socket Hd., 10-32 x 1/2 SS 51261 A10-32X1/2SS
(4 ea)
706 SCREW, Machine, Slotted Pan Hd., 8-32 x 51261 G8-32X3/8SS
3/8 SS (9 ea)
707 SCREW, Cap, Socket Hd., 10-32 x 5.8 SS 51261 A10-32X5/8SS
(4 ea)

Ce -ly
» ) :I
3
:
-
o ;
6.41 Q
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TABLE 6.2. PARTS LIST (CONTINUED)
REF MFR OR MFR'S
SYMBOI. NAME AND DESCRIPTION SOURCE DATA
1AS STOW [.OCK ASSEMBLY (Figure 5.3) 91261 501086-1
L1 SOLENQID (PS-75-24VDc¢) (100) 28478 51073-83
S1 SWITCH, Subminiature, W/Actuator Leaf 00685 111SM1-t
(104)
1 HOUSING, Caging (1 ea) 91261 107494-1
2 PLUNGER (1 ea) 91261 107495-1
3 SHAFT, Adjusting (1 ea) 91261 266-1054-1 -
4 BLOCK, Adjusting (1 ea) 91261 266-1051-1 S
) PLATE, Switch Mounting (1 ea) 91261 107497-1
7 COVER (1 ea) 91261 107496-1
10 SLEEVE, Plunger (1 ea) 91261 109203-1
101 SPRING, Compression (1 ea) 70472 €0480-038-1500
102 SETSCREW, Collar (1 ea) 00141 C1-3
103 KNOB, Fastrol (1 ea) 01599 G-1IN -
105 INSERT, Threaded, 1/4-20 x 1/2 (1 ea) 01556 1185-4CN-0500 <
106 SEAL, Spring Ring (1 ea) 05939 SR-203-12-1
107 PIN, Dowel, 1/8 x 3/16 (1 ea) 00141 D5-187
108 SCREW, Nylon, Pan Hd., 1/4-20 x 1/4 98343 Z11-N12-A4
(1 ea)
109 WASHER, Nylon, 0.562 0.D. x 0.260 ID x 00141 YW-9
0.062 Thk (1 ea)
700 PIN, Roll, 3/32 x 1/2 SS (2 ea) 91261 RP3/3X1/2SS E:}
701 PIN, Roll, 3/32 x 1-1/8 S (1 ea) 91261 RP3/32X1-1/8S
702 SCREW, Machine, Slotted Pan Hd., 91261 G2-56X3/8S
2-56 x 3/8 S (2 ea)
703 SCREW, Cap, Socket Hd., 8-32 x 3/4 SS 91261 AB-32X3/4SS
(6 ea)
704 SCREW, Machine, Slotted Pan Hd., 91261 G8-32X3/8SS
8-32 x 3/8 SS (6 ea)
70S SCREW, Machine, Slotted Pan Hd., 91261 G4-40X3/8S
4-40 x 3/8 S (2 ea)

6.42
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SYMBOL

1A6
TB113
Tl

T2
103
700

701
703
705

TABLE 6.2, PARTS LIST (CONTINUED)

NAME AND DESCRIPTION

Isolation Assembly (Figure 7.:19)
TERMINAL Board, 8 position (i02)

TRANSFORMER, 400 HZ, 1:1 Turns Ratio
(100)

Same as T1 (100)
MARKER Strip

SCREW, Flat Head, 4-40 x 3/8 S$
(4 ea)

SCREW, Flat Head, 4-40 x 1-1/2 SS (4 ea)
NUT, Hex, 4-40 XX (8 ea)
LOCKWASHER, 4-40 SS (8 ea)

gl '.'. <, 4 -"1"'... .,,--_..‘.'...;'. f.-( '.. ot e, ‘.-.'--_'.- Sl Y

MFR OR MFR'S
SOURCE DATA
51261 706071-1
75382 410-8

32702 15E110CT
75382 410-8-XP-2A
51261 F4-40X3/8SS
51261 F4-40X1-1/2SS
51261 N4-40SS

51261 LW4-40SS
AR R \-' .

6.43
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CODE
None
Assgnd
00141
00685
00779
01295
01351
01556
01599
04222
04713

6.44

TABLE 6.3.

NAME AND ADDRESS

Holley Replacement Part Div.
P.0. Box 749
Warren, MI 48090

Pic Design Corp.

Sub. of Wells-Benrus Co.
Benrus Center

P.0. Box 335

Ridgefield, CT 06877

Honeywell, Inc.

Micro Switch - Farmer Electric
401 Elm St.

Marlboro, MA (01752

Amp, Inc.
P.0. Box 3608
Harrisburg, PA 17105

Texas Instruments, Inc.
Semiconductor Group

13500 N. Central Expressway
P.0. Box 225012 M/S 49
Dallas, TX 75265

Dynamic Gear Co., Inc.
4571 N.W. 8th Ave.

P.0. Box 23610

Ft. Lauderdale, FL 33307

Mite Corporation

Heli-Coil Products Div.
Shelter Rock Lane

Danbury, CT 06810

Reid Tool Supply Co.

2233 Temple St.

Muskegon Heights, MI 49444

AUX Ceramics Div. of AUX, Corp.
19th Ave. South

P.0. Box 867 v

Myrtle Beach, SC 29577

Motorola, Inc.
Semiconductor Group
5005 E. McDowell Rd.
Phoenix, AZ 85008

CODE
05106

05402

05574

05939

06540

06665

06776

06840

07088

07263

LIST OF MANUFACTURLERS

NAME AND ADDRESS

Globe Industries, Inc.
Electronics Div.
Dayton, OH

The Singer Co.
Controls Div
Melrose Park, IL

Viking Connectors, Inc.
Sub. of Criton Corp.
21001 Nordhoff St.
Chatsworth, CA 91311

Fluorocarbon Co.
Mechanical Seal Div.
10871 Kyle St.

P.0. Box 520

Los Alamitos, CA 90720

Mite Corp.

Amatom Electronic Hardware Div.
446 Blake St.

New Haven, CT 06515

Precision Monolithics, Inc.
Sub. of Bourns, Inc.

1500 Space Park Dr.

Santa Clara, CA 95050

Robinson Nugent, Inc.
800 E. 8th St.

P.0. Box 470

New Albany, IN 47150

The Bendix Corporation
20650 Civic Center Drive
Southfield, MI 48037

Kelvin Electric Co.
5907 Noble Ave
Van Nuys, CA 91411

Fairchild Camera and Instrument
Corp., Semiconductor Div.

Sub. of Schlumberger Ltd.

North American Sales Stop
14-1053, 401 Ellis St.

P.0. Drawer 7284

Mountain View, CA 94042

@
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CODE

08127

09055

09214

11384

11532

13103

13919

14752

16662

17856

18677

TABLE 3.6.

NAME AND ADDRESS

Precision Mechanics Corporation
44 Brooklyn Ave.
Westbury, LI, NY 11590

Bal Seal Engineering Co.
620 W. Warner Ave.
Santa Ana, CA 92707

General Electric Co.
Semiconductor Products Dept.
Power Components Operation
W. Genesee St.

Auburn, NY 13021

Inland Motor Div. of
Kollmorgen Corp.

501 First St.
Radford, VA 24141

TELEDYNE RELAYS

TELEDYNE Industries, Sub. of
Teledyne, Inc.

12545 Daphne St.

Hawthorne, CA 90250

Thermalloy Co., Inc.
2021 W. Valley View Lane
P.0. Box 340839

Dallas, TX 75234

Burr-Brown Research Corp.
6730 S. Tucson Blvd.

P.0. Box 11400

Tucson, AZ 85734

Electro Cube, Inc.
1710 S. Del Mar Ave.
San Gabriel, CA 91776

Echlin Mfg. Co.
Lift Parts Mfg. Co. Div.
Chicago, IL

Siliconix, Inc.
2201 Laurelwood Rd.
Santa Clara, CA 95054

Scanbe Mfg. Co.

Division of Canoga Industries
Sub. of Zero Corporation

3445 Fletcher Ave,

El1 Monte, CA 91751

LIST OF MANUFACTURERS (CONTINULD)

CODE

23934

27014

28478

28726

31924

32702

32828

32977

34148

34371

NAME AND ADDRLESS

Power/Mate Crop.
514 S. River St.
Hackensack, NJ 07601

National Semiconductor Corp.
2900 Semiconductor Dr.
Santa Clara, CA 95051

Deltrol Controls Div.
Deltrol Corp.

2745 S. 19th St.
Milwaukee, WI 53215

Bulova Watch Co., Inc.

Bulova Systems and Instruments
Corp. Div., Green Acres Rd. W,
P.0. Box 189

Valley Stream, NY 11582

Pyttronic Industries, Inc.
Montgomeryville Ind. Center
2 Stump Rd.
Montgomeryville, PA 18936

Abbott Power Corp.
7650 Stage Road
Buena Park, CA 90621

Keene Corp.

Kaydon Bearing Div.
2860 McCracken St.
Muskegon, MI 49443

Accurate Tool and Gage
551 Crowther

P.0. Box 39
Placentia, CA 92670

Astro Mechanics, Inc.

P.0. Box 9498-TR
Austin, TX 78766

Harris Corp.

Harris Semiconductor Div.
200 Palm Bay Blvd.

P.0O. Box 883

Melbourne, FL 32901

6.45
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e TABLE 6.3. LIST OF MANUFACTURERS (CONTINUED)
.y, e
"F COhE NAME AND ADDRESS CODE NAME AND ADDRLSS
:f: 37942 Mallory Capacitor Corp. 71468  ITT Cannon Electric Div. of
&iﬂ Sub. of Emhart Industries, Inc. International Telephone and
s 3029 E. Washington St. Telegraph Corp.
) Indianapolis, IN 46206 10550 Talbert Ave.
P.0. Box 8040
44655 Ohmite Mfg. Co. Fountain Valley, CA 92708
3601 W. Howard St.
Skokie, IL 60076 71785 TRW, Inc.
TRW Cinch. Connectors Div.
46384  Penn Engineering and Mfg. Corp. 1501 Morse Ave.
P.0. Box 311 Elk Grove Village, IL 60007 i
Doylestown, PA 18901 D
73165  FEL-PRO, Inc. Div. of N
51261 Contraves Goerz Corp. Felt Products Mfg. Co.
610 Epsilon Dr. 7450 N. McCormick
Pittsburgh, PA 15238 Skokie, IL 60076
56289  Sprague Electric Co. 74545  Hubbel Harvey, Inc.
87 Marshall St. 584 Derby Milford Rd.
North Adams, MA 01247 Orange, CT 06477
56878 SPS Technologies, Inc. 75382 Kulka Electric Corp. Sub of —
Highland Ave. North American Philips Corp. ‘E;
Jenkintown, PA 19046 520 S. Fulton Ave,
Mt. Vernon, NY 10551
59993 International Rectifier
Semiconductor Div. 75915  Tacor Littlefuse, Inc.
233 Kansas St. 800 E. Northwest Hwy.
El Segundo, CA 90245 Des Plaines, IL 60016
70472  Barnes Group, Inc. 77342  AMF, Inc.
123 Main St. Potter and Brumfield Div. ..
Bristol, CT 06010 200 Richland Creek Dr. W
Princeton, IN 47670 b
71041 Incom International, Inc.
Boston Gear Div., Inc. 78290  Struthers-Dunn, Inc.
14 Hayward St. Lambs Rd.
Quincy, MA 02171 Pitman, NJ 08071
71279  Cambridge Thermionic Corp. 79074 Variflex Corp.
445 Concord Ave, 512 West Court St.
Cambridge, MA 02138 Rome, NY 13440
71366  Eagle-Pitcher Industries, Inc. 79136 Waldes Kohinoor, Inc.
Bunting Brass and Bronze Div. 47-16 Austel Place
715 Spencer St. Long Island City, NY 11101
P.0. Box 407 .
Toledo, OH 43692 e
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TABLE 6.3.
NAME AND ADDRESS

Beckman Instruments, Inc.
2500 Harbor Blvd.
Fullerton, CA 92634

Howard Industries Div. of
MSL Industries, Inc.

P.O. Box 287

Milford, IL 60953

Military Specifications
Promulgated by Military
Departments/Agencies

Under Authority of Defence
Manual 4120-3M

Joint Army-Navy Specifications
Promulgated by Military
Departments Under Authority of
Defense Standardization Manual
4120-3-M

Airpax Electronics, Inc.
Woods Rd.
Cambridge, MD 21613

NWL Transformers
Rising Sun Rd.
Bordentown, NJ 08505

Rotron, Inc.

Custom Div.

7 Hasbrouck Ln.
Woodstock, NY 12498

Staco Energy Products
301 Gaddis Blvd.
Dayton, OH 45403

Smith Herman H., Inc.
812 Snediker Ave.
Brooklyn, NY 11207

TA Mfg., Inc. Sub. of
Criton Corp.

375 W. Arden Ave.
P.0. Box 2500
Glendale, CA 91203

Industrial Tool and Engineering
Chicago, IL

CODE

91637

91833

92194

94259

94696

95987

96906

97539

99862

LIST OF MANUFACTURERS (CONTINUED)

NAME AND ADDRESS

Dale Electronics, Inc.
P.0. Box 609
Columbus, NE 68601

Keystone Electronics Corp.
49 Blececker St.
New York, NY 10012

Alpha Wire Corp.
711 Lidgewood Ave.
Elizabeth, NJ 07207

Westinghouse Electric Corp.
Bettis Atomic Power Laboratory
P.0. Box 79

West Mifflin, PA 15122

Magnecraft Electric Co.
5575 N. Lynch Ave.
Chicago, IL 60630

Weckesser Co., Inc.
4444 West Irving Park Rd.
Chicago, IL 60641

Military Standards Promulgated
By Military Departments Under
Authority of Defense
Standardization, Manual 4120-3M

APM-Hexseal Corp.
44 Honeck St.
Englewood, NJ 07631

Standard Spring and Mfg.

Co., Inc.
Brooklyn, NY
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7. DIAGRAMS AND SCHEMATICS.

T.1. Introduction. This chapter contains the diagrams and schematics for the Model
066A Searchlight Positioner.

(0C)

AMPLIFIED AND
FILTERED ERROR
SIGNAL

(400 HZ) POSITION  (DC) POSITION

ERROR SIGNAL ERROR SIGNAL (DC) MOTOR
DRIVE SIGNAL
Fhgyacy DEMODULATOR INPUT AMPLIFIER ToRQuE\ __| POSITIONER
CARD FRAME
COMMAND FILTER CARD
,' MECHANICAL
| CONNECTION
PRI P P 4
7 '
|
115 VAC, 400 HZ
EXITATION VOLTAGE 400 HZ.
ISOLATION 3 PHASE
ASSEMBLY L{cx POSITION
READOUT
0835064
Figure 7.1. AZ-EL Basic Block Diagram
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Figure 7.2. Overall Schematic Diagram

> (Sheet 1 of 4)
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Figure 7.2. Overall Schematic Diagram
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Figure 7.2. Overall Schematic Diagram
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o SCHEMATIC PARTS LOCATION INDEX S
= NOTE®

-“: A7 Demodulator Card is 1A1A1 A
et BL Demodulator Card is 1A1A

<

o REF REF KEF

DESLG. LOC . DESLG. LOC . DRCLS. Loc. o

J., TATATCR] 30 1A1A1C23 2 TATATR1] 4B

"R 1A1A1CR2 2D 1A1A1024 4c TATAIRI2 44

o . .- : 8
1A1A1CR3 2 1A141C2 2D 1ATATR1? 4B

iy 1A1A1CR4 AT 1A141026 3D TATA'R14 3B

= 1A1A1C1 28 TATATICY 2A TA1A1R15 3B

A 1ATA1C2 2A 1A1A11C2 40 TATATR16 4B

N 1A1A1C3 B 1A1ATIC 2C tATATR1Y 4B -
- 1ATA1C4 4A 1A1A1IC4 20 TATATRIR 4C

A 1A1A1CS 4B 1TATA11CY A 1A1A1R19 2C

e 1A1A1C6 4B TA1A11C6A 34 1ATATRZO 2C c
‘ 1A1ACY 5 TATA1IC6B 43 TATATR2! 3C
TA1A1CO 2 TATAVICT 4R TATAIRD2 2D

P 1A1A1C10 2¢ TATA1LY 15 1A1A1R23 7C
St 1A1A1C11 2D TATATL2 1D TA1A1R24 4D -
~ TATA1C12 2D TATA1Q! 3B TATA1R25 2C

o 1A1A1C13 3D TATATRY 24 1A1A1R26 2C

B 1A1A1C14 3D TATA1IR2 2B 1A1A1TP1 2A

1A1A1C15 3D 1A1A1R3 24 1A1A1TP2 5A o
..,-; 1A1A1C16 3D 1A1A1R4 2B 1ATA1TP? 4B
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NOTES, e
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SCHEMATIC PARTS LOCATION INDEX
NOTE*

AZ input amplifier and notch filter is 1A1A3.
EL input amplifier and notch filter is 1A1A4.

REF REF
DESIG. LOoC. DESIG.
1A1A3CR1 3D 1A1A3IC3
1A1A3CR2 2D 1A1A3K1
1A1A3CR3 3D 1A1A3K2
1A1A3CR4 2D TATA3R1
1A1A3CR5 4B 1A1A3R2
1A1A3CR6 4B 1A1A3R3
1A1A3CRYT 3B 1ATA3R4
1A1TA3CR8 3B 1A1A3R5
1A1A3CR9 3B 1A1A3R6
1ATA3CR10 3E TATA3RY
1A1A3C 4B tA1A3R8
1A1A3C2 4B 1A1A3R9
1A1A3C3 4B 1A1A3R10
TA1A3C4 3B 1A1AZRN
1A1A3C5 2B 1AT1A3R12
1A1A3C6 2B 1A1A3R13
TAT1ASCT 3E 1A1A3R14
1A1A3C8 3B TA1A3TP1
1A1A3ICH 4B TA1A3TP2
T1A1A31IC2 5B

Loc.

3D
4A
3C
3D
3D
3D
3D
3D
4B
4B
4B
3B
4B
3B
2B
3B
2B
5B
4B
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National Operational Amplifiers/Buffers
Semiconductor

LMW48, LM49 quad 741 op amps
LM 148/LM248/L.M348 quad 741 op amps

LM149/LM249/LM349 wide band decompensated (Aypm) = 5)

general description

The LM 148 series is a true quad 741. it consists of four
independent, high gain, internally compensated, low
powsr operational amplifiers which have been designed
to provide functional characteristics identical to those of
the familisr 741 operstional amplifier. In addition the
total supply current for all four amplifiers is comparable
to the supply current of a single 743 type op amp.
Other features include input offset currents and input
bias current which are much less than those of a standard
741. Also, excellent isolation between amplifiers has
been achieved by independently biasing each amplifier
and using layout techniques which minimize thermal
coupling. The LM149 series has the same features as
the LM 148 plus a gain bandwidth product of 4 MHz at a
g3in of 5 or greater.

The LM148 can be used anywhere multipie 741 or 1558
type amplifiers are being used and in applications where
amplifier matching or high packing density 1s req:i.d

features
8 741 op amp operating charactenstics
®  Low supply current drain 0.6 mA/Amplifier
& Class AB output stage- no crossover distortion
® Pin compatible with the LM124
® Low input offset volitage 1mV
® Low input offset current 4 nA
8 Low input bias current 30nA
& Gain bandwidth product
LM 148 (unity gain) 1.0 MKz
LM149 (A, > 5) 4 MHz
® High degree of isolation between 120dB
amplifiers
8 Overload protection for inputs and outputs

schematic and connection diagrams

VWA

1 of oo the LNIOD

awr

O Vet Oual-in-Line snd Flat Package
Qui s e LX) v ny "] out g

" Iu n n " 1 ] L]

* l H ) I- [ I' '
[ " [} v "} n? our?
to0 vt
Order Number LM148D, LM2480D, LMI48D,
LM149D, LM249D or LM349D
See NS Peckoge DVGE
Ovder Number LM248J, LM348J, LM249)
or LM348J
See NS Peckege J14A
Order Number LM148F or LM149F
See NS Package F14A
Order Number LMISON or LMIAON
See NS Packags N14A

Figure 7.23. Integrated Circuit Devices
(Sheet 1 of 19)
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National Operational Amplifiers/Buffers

Semiconductor

LM101/LM201, LM101A/LM201A/LM301A

operational amplifiers

general description

The LM101 series are general purpose operational
amplifiers which feature improved perfurmance
over industry standards tike the LM709. Advanced
processing techniques make possible an order of
magnitude reduction in nput currents, and a
redesign of the biasing circuitry reduces the
temperature drift of input current Improved
specifications include:

capacitor, It has advantages over internally com
pensated amplifiers in that the frequency compen.
sation can be tailored to the particular application
For example, in low frequency circuits it can be
overcompensated for increased stability margin. Or
the compensation can be optimized to give more
than a factor of ten improvement in high frequen
cy performance for most applications,

® Offset voltage 3 mV maximum over tempera:
ture (LM1O1A/LM201A)

8 Input current 100 nA maximum over tempera
ture (LM10TA/LM201A)

a8 Otfset current 20 nA maximum over tempera
ture (LMI01A/LM201A)

® Guaranteed drift characteristics

The LM101A series offers the features of the
LM101, which makes its application nearly fool-
proof. In addition, the device provides better
accuracy and lower nc.se in high impedance cir-
cuitry. The low nput currents also make it par-
ticularly well suited for long interval integrators or
timers, sample and hold circuits and low frequency
waveform generators. Further, replacing circuits
where matched transistor pairs buffer the inputs of
conventional 1C op amps, it can give lower offset
voltage and drift at a lower cost.

® Oftsets guaranteed over entire common mode
and supply voltage ranges

® Siew rate of 10V/us as a summing amplifier

This amplifier offers many features which make its
application nearly foolproof: overload protection
on the input and output, no latch-up when the
common mode range is exceeded, freedom from
oscillations and compensation with a single 30 pf

The LM101/LM10T1A s guaranteed over a tem-
peratre range of 55°C to +125°C, the LM201A
from -25°C to +85°C, and the LM201/LM301A
from 0°C to +70°C.

schematic®® and connection diagrams (Top Views) g

Metai Can Pachage

Now P & connacted e tame

Now Pa § conasrnd %o bomon ¥ pestap:

Order Number LM101H, Order Number
LM201H, LM101AH, LM10TF, LM201F,

LM201AH or LMID1AH LMIO1AF or LM201AF .
See NS Package HOBC See NS Package F10A Sy

Ouastin.Line Package Dval-in-Line Packege

" wiiri LD s comumerne — «
- CowrataTon
- - - ? = -
a .t vﬂ — oe ot
- o ma i ) — o 17 comsemmaTn
-
B - eyt ) - ¢ o et o e 14 9
- -y I—i po— ® Sutowt
s ) -y
LA Koy poas 004 200

.-1 -

Ovder Number LM201J
New. An § sonnersat 10 Sotton of guahege.

9 or LMI01AJ

N See NS Packege JOBA Order Number LM101AD or LM201AD
\§ Order Number LMI01AN See NS Package DI4E

5 See NS Package NOBA Order Number LMIOTAJ-14, LM201AJ-14,
> LMI0TAS, LMIOVS14 or LM201- 18

Soe NS Pockage JI4A

XAX

&

**Pin connections shown are for metal can,
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MM54C73/MM74C73 dual J-K flip-flops with clear
MMSE4C76/MM74C76 dual J-K flip-flops

with clear and preset

MM54C107/MM74C107 dual J-K flip-flops with clear

general description

These dual J-K flip- flops are monolithic
complementary MOS (CMOS) integrated circuits
constructed with N. and P-channel enhancement
transistors, Each flip-flop has independent J, K,
clock and clear inputs and Q and Q outputs. The
MM54C76/MM74C76 flip fiops also include preset

T T U S T N L S ettt TR e o e v, e

® High noise immunity 0.45 v (typ)
® Low power 50 nW (typ)
® Medium speed operation 10 MHz (typ)

with 10V supply

npyts and are supplied in 16 pin packages. These : :
. A [}

flip flops are edge sensitive to the clock input and apphcat ons
change state on the negative going transition of the 8 Automotive
clock pulses. Clear or preset is independent of the ® Data terminals
clock and is accomplished by a low level on the 8 lnstrumentation
respective input. 8 Medical electronics
features ® Alarm systems
® Supply voltage range 3V 10 15V 8 Industinal electronics
® Tenth power TTL drive 2 LPTTL loads ® Remote metering

compatible & Computers
logic and connection diagrams

1‘ p - )

MMS4C73/MM74C73 and MMSAC 107/MM74C 107

Tontde, B

Transmission Gate
3 L3

-

MMSACTE/MM74CT6
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MM54C192/MM74C192 synchronous
4-bit up/down decade counter
MMS54C193/MM74C193 synchronous
4-bit up/down binary counter
general description
These up/down counters are monphihic comple- counters also have carry and borrow outputs so
mentary MOS (CMOS) integrated circuits The that they can be cascaded using no external
MM54C192 and MM74C192 are BCD counters circuitly
While the MMS4C193 and MM74C193 are binary
counters. features
Co ‘ ® High noise margin 1V guaranteed
unting up and counting down s performed by
two count inputs, one being held high while the . I?',"Ch power| . drive 2 LPiTTdL o
other is clocked. The outputs change on the pos: compatibie 0ads n'.'-j.;
tive going transition of this clock. & Wide supply range 3V to 15V o
® Carry and borrow outputs for N-bit cascading
These counters feature preset inputs that are set
when load is a logical ‘0" and a clear which forces & Asynchronous clear
all outputs to ‘0" when it is at logical 1" The 8 High notse immunity 0.45 Ve typ
connection diagram
weyTs suTPyTY [L {11}
vee A" can scemom cansy ome 414 PATA
Lu 13 " ln L) 1-- . l. Lo
' 1 3 L] ’ L] ' ]
oATA & e,  CoumT coumr o [N ono
— NN W —————
(L 1) ouTPuTs e — suteurs
- ."‘ meurs o
> 108 view ~..:-_',.
A
cascading packages
G d Noise Margin as
(L) ) 4 . A Function of Voo
,J" ki - SATA v - w cuanantets sutowy 1-tiviL ] 4y
l l l l l J l l Vo (110 HIPYTS » vy I 3 .
1040 & 1 [ 4 [ ] L840 A ] [3 ] - h
ooy —gw CARRY Daed 0 canny P H
T0 NEXY -1
sTace 3
::::— Catatd SONRON D] sown sennew e 8
Ceean e, & & & cLEan A & &
ovrreTy ) oy
awe )
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MMSB4C221/MM74C221 dual monostable multivibrator

general description

The MM54C221/MM74C221 dual monostable multi- of external timing components. The pulse width s

vibrator is monolithic complementary MOS integrated
circuit. Each multivibrator features a negative-transition-
triggered input and a positive-transition-triggered input
either of which can be used as an inhibit input, and a

approximately defined by the relationship twiour) =
Cext Rexy. For further information and applications,
see AN-138.

clear input. features

. . 8 Wide supply voltage range 4.5V to 15V
Onu. fnred. the output pulsgs are independent of f}mher & Guaranteed noise margin 1.0V
transitions of the A and B inputs and are a function of - Hi L R
the external timing components Cexy and Rexr. The High noise immunity 045 Ve tvp
pulse width is stabie over a wide range of temperature ® Low power fa'? out of 2
and Ve, Pulse stability will be limited by the accuracy TTL compatibility driving 74L

connection diagrams

Vec RfCeyy 1Cear 10 W oA 0 1

" [ " 1] ] I 1] I 1" ' [
Timing Component l

Yec

:,;\‘uv

W 10 Mg
TEAMNAL  TERMNAL
II lz In ) s ls It _Il
" (LI YU R 0 Gy 1WCe GWO
100 VIEW
truth table
INPUTS QUTPUTS
CLEAR A e Q a H o High evet
L ® Lowlevel
L X ) § L ] 1 & Tramstion from low to Nigh
1 = Tranution from Mgh 10 low
x H X L H L = One hegh level pulse
x X L L H LI = One low level pulse
H L t J r X * lrrglgvont
H ) H I U

Figure 7.23. Integrated Circuit Devices
(Sheet 5)
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AN MM54C08/MM74C08 quad 2-input AND gate
MM54C86/MM74C86 quad 2-input EXCLUSIVE-OR gate ‘
|
l |
4 N .
, "';-, general description features
N
'~
:‘{: Employing complementary MOS (CMOS) transis ® Wide supply voltage range 3.0V to 15V
;?‘ tors to achieve wide power supply operating range,
> low power consumption and high noise margin ® Guaranteed noise margin 1.0v
these gates provide basic functions used in the
implementation of digital integrated circuit systems. ® High noise immunity 0.45V e typ
The N and P-channel enchancement mode transis-
tors provide 3 symmetrical circuit with output 8 | ow power fan out of 2
swing essentially equal to the supply voitage. No TTL compatibiiity driving 74L
dc power other than that caused by leakage
current is consumed during static condition. All ® Low power consumption 10 nW/package typ
inputs are protected from damage due to static
4 discharge by diode clamps to Vge and GND. 8 The MM54CB6/MM74C86 follows the MM54L 86
Al /MM74LB6 pinout
.:_“T{
::'l'g
Y, connection diagrams
o« oy
;&i
g MMS4C08/MM74C08 MMS54C86/MM74C86
. " . Yeo “ - ar » » "
.'*‘1 Veo “» “ (14 » 3 ”
. am | T T T T lv jL l" v " |" If "
\.},-.s
"
-

s
A

T

N

1 t ' 0 s ’ ' ) ]x . ' 0 ' S
" \ uln Ill |lv »n l 1‘ |!| il 1 1" "~ " r o A
‘.‘ 100 v ror view B
‘ truth tables
‘v'\ MMS4C08/MM74C08 MMS4CE6/MMT4CE6
%’\ INPUTS OUTPUT INPUTS OUTPUTS
‘. ¥
NV, A B8 Y A 8 Y
-
-—— L L L L L L
o LM L L H H
N H oL L HoL H
,\n H H H H H L
N
$‘-‘ High Level L= Low Level

n
2
T
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< MM54C74/MM74C74 dual D flip-flop
- general description
.‘r; The MMS4C74/MM74C74 dual D flip flop is a ® High noise immumity 0.45 Ve (typ)
.‘ . .
b monolithic  complementary MOS  (CMOS) ® Low power 50 nW (typ)
Xy integrated circuit constructed with N. and ® Medium speed operation 10 MH2 {typ)
P-channel enhancement transistors. Each flip flop with 10V supply
has independent data, preset, clear and clock
’-;‘ inputs and Q and O outputs. The logic level . .
'._1 present at the data input is transferred to the applications
nt output during the positive going transition of the
\: clock pulse. Preset or clear is independent of the ® Automotive
) clock and accomplished by a low level at the ® Data terminals
s preset or clear input. 8 Instrumentation
x f ® Medical electronics
. eatures ® Alarm system
,. Ay s Supply voltage range 3V 1o 15V ® Industrial eiectronics
by -_i 5 ® Tenth power TTL compaubie  drive 2LPT2L ® Remote metering
. foads s Computers
b
S . . .
g logic and connection diagrams
‘-'. iy
. . ‘{ DO— &
. pala ¥
-4': 4
.I‘ [ ]
o '
Ay
clan
N «@ [
L. 3
AN w 7 1= —1=
> uu-—Do—‘-Do—-f -{ ¥ f-» -{ ‘}_
' W : b
+ =+
A 49 [
) T T
- _| : ‘l:::‘l'll:.l.l:ﬂlll"l
::.;' rur ot cron T
x) B44 W CaanagL buasTaally
.* 5 /.;._‘\ _{ = e L
3 e
A A5t truth table
...‘ Ln " lll
Y
Lo J—
v! Praver | Clear | Q, | G, “l".
:;\ 0 0 0 0 .
- 1 [}] ] 1 r sngset
e 1 ' ", | "0,
b." 0 Il ]
- * * No change in output from
W previous state.
t" e v
]‘. Nem. Atope "8 oa choae 378 0 10 doge 9.
4:‘ Adope "0 on prowt oo O 1o togee ~1."
’ Figure 7.23. Integrated Circuit Devices
. S (Sheet 7)
- 3
-t \.Q.- q
i ‘q; (|
W | {
5 @ I
e [
.. \-;\'
A AT T A A NN e N SR L




y :* .
‘<
)
LR -.
ving o
\'.'%j b
U
"~
.-_'.': :
AR MM54C30/MM74C30 8-input NAND gate
AL
A
f..-"‘.
.2 general description features
The logic gate employs complementary MOS 8 Wide supply voltage range 3.0Vi0o 15V |
{CMQOS) to achieve wide power supply operating
range, low power consumption and high noise
immunity. Function and pin out compatibility ® Guaranteed noise margin 1.ov
with series 54/74 devices minimizes design time
for those des-gngrs familiar with the standard ® High noise iImmunity 0.45 Ve typ
54/74 logic family.
All inputs are protected from damage due t0 & Low power fan out of 2 "-j':d.
static discharge by diode clamps to Ve and GND TTL compatitility driving 74L e
logic and connection diagrams
1
17
1
H . o~
OUTPYY !\'ah
s -
4
s
6
Vee
" In 12 1 Im l’ | 1 .“_‘:-:
L)
] 2 ] [ [ ls P
GND
100 ViEw
Figure 7.23. Integrated Circuit Devices
(Sheet 8)
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MM54C00/MM74C00 quad two-input NAND gate
MM54C02/MM74C02 quad two-input NOR gate
MM54C04/MM74C04 hex inverter
MMS4C10/MM74C10 triple three-input NAND gate
MM54C20/MM74C20 dual four-input NAND gate
general description features
These logic gates employ complementary MOS ® \Wide supply voltage ringe 30V o 15V
{CMOS) to achieve wide power supply operating
'~7_‘.‘~ range, low power consumption, high noise 1m
“‘;-_,‘ munity and symmetric controlled rise and fall ® Guaranteed aone margin 1oV
umes. With features such as this the 54C/74C
logic farmily s close to ideal for use in digital ® High noise immumty 045 Ve typ

systems Function and pi out compatibility with

series 54/74 devices mimimizes design time for
8 Low power

those designers already famdhar with the standard
54/74 logic tamity

All inputs are protected from damage due to

consumption

Low power

10 nW/package typ

tan out of 2

stauc discharge by diode clamps to Ve and GND. TTL compatibihity driving 74L
connection,diagrams
MMS4C00/MM74C00 MMS4C02/MM74C02 MM54C04/MM74C04
Ve Veo Vie

lILl |13 2 p% 9

3

v
P

a s Is‘h_j

. - o
[K- - % BREE o ) T 7 h T Ty T ds Ts GLL
o . GND
t;‘ W T0P ViEW ToP VIEW TOP VIEW
D :
;:;\,:: MMS54C 10/MM?4C10 MM54C20/MM74C20
IP‘.' [ (2
T v(u (1 (12 qn e qe e SR (e e e
S T
g g_ ’]
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g A ~ T
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\
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LR
Quad SPST CM0OS
Analog Switch
g
o
»
, : FEATURES DESCRIPTION
.:_.‘ ANALOG VOLTAGE RANGE
+Op ANALOG CURRENT RANGE
o
'.5 TURN-ON TIME HI-201 1s a monohthic device compnising four independentily
A LOW Ry selectable SPST switches which feature fast switching spreds
A 5 (185ns} combined with low power dissipation {15mW at 250C).
LOW POWER DISSIPATION Each switch provides low “ON" resistance operation for input
e TTL/CMQS COMPATIBLE signal voltages up to the supply rads and for signal currents up '.::-.
-4 to 80mA. Emgloymy Dielectric Isolation and Complementary o
v, - NO DIGITAL INPUT CURRENT SPIKE CMOS processing, HI-201 operates without any applicattons
:s:; problems induced by latch-up or SCR-mode phenomena.
\
ol
<. APP[,CA Tlo~s All dewvices provide bveak-belo_re-make switching and ‘are TTL
and CMOS compatible for maximum application versatliy
3 H1-201 15 an 1deal compenent for use in high frequency analoy
::.".' switching.  Typical appliations include signal path switching,
‘ 4‘."& sampie and hold circut, digital filters and op amp gain switching
! :,‘ HIGH FREQUENCY ANALOG SWITCHING nelworks.
"
)
-y SAMPLE AND HOLD CIRCUITS
R, HI-201 15 avaitable 1n a 16 lead dual -in-line package. HI-201-2 -~
. DIGITAL FILTERS 1w specibied trom -580C 1o +1250C while HI-201-5 operates mﬁ
o from 00C to +750C. HI 201 1s functionally and pin compatible
:;\'3 OP AMP GAIN SWITCHING NETWORKS with other avatlable 200 series” switches.
N
::\j
3 PIN OUT FUNCTIONAL DIAGRAM
"J'
’y Package Code 4B
=4 Top View "
50 i .
et A -b-‘ ;—<}4»—lﬁ Az TYPICAL TN
ouT 1—-»-.\7 r._‘l-n our? — (:
.l —
> \'ﬁ iNT 3 Ny A l
-~ O~ - | " e}~
-v’-..J L 13 v / ’L J }
.".": GND ti o
vt 0 =12 vags SWITLM OPEN ) -Q
Proe=tiy N4 § T FOR GG HILK “*——Do——
-
s oute L L._
a;J T J : 110 ovt)
'\"‘ N Sy <9 Ay
.l
>4 CAUTION: Thems devices are sensitive to electrostatic discharge.
;: Users shouid follow IC Mandling Procedures specitied on pg. 1-4. .
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SPECIFICATIONS

Typical st 25°C and 215 Vdc uniess otherwise noted.

" -
-~ A
wo (ELECTRICAL ( MECHANICAL )
; -
M P ———
o
-~ MODEL 450 | 3451 [asasass®
NS -
~ LY ] 88.9mm
:._:2 (s INPUT STAGE SPECIFICATIONS (V) ] S.1mm 35— \
pen Loop Gan Jit. Min. 9% L1} 9% ::: ) 17 8mm
1aput Offset Valtage & 28°C mv_ Mv. | ro.ss ‘20 '0.30 : (0'7_';‘
»] . lemp, VU Max | 0.0 140 +$.0 L .
" s, Supply uviv + 30 150 28 '
‘-‘.‘ v bime uVimo "0 ' 100 1.01mm r
ot ’ 10.0407)
| Tnput las Current & 28°C Man. *SO nA -28 pA I -20 pA die.
.r‘}‘ w temp. Max. +0.5 nA/fC deublesf 10"
N 1 +0. v Y pAYY
r_‘j ve. Nupply 0.2 nA/ rA/ #4.40 thread SO.A‘;V:M
% Input (Mhsel Cursent & 284°C 130 nA Max. *2 pA 0.2° desp (2 holes) (2.307)
e lemp ' Man. c0.3 nAf douhles/10°C 2.54 N ‘
ve. Supply O AV W08 pAYV mm N
Input Impedance (0.10")‘ .
Mitlerential 10’ rolin e -1t
Commaon Mode (1) <vro?sopd ! aopt . ! . {19.9mm
nput Nuine ' . - ‘?. * JU 750”145 7mm
Voltuge. .00 s - 10 M2 V. pp (Y} b} . : 4t som
10 H2 - 1 hHe uV rms 12 3 2 -—L— . . ‘
Current, .00 My - 10 Me PA. pp 30 0 0.) -—r—- ol
10 Mz - ) kH. _ pA. oms 50 0.6 06 5. tmm |
nput Voltage Range (o‘ 207} n___sﬂ.ﬁr:\m __.l T
Commaon Made (2) (operating) V. Min. 10 w.p, (2.79
Differentisl (wjo Jamage) V., Min. 1S
Commaon Mode (2) Rejection Jh « 1ov | 100 L) 90 MATERIAL - Black Plastic
Isvlated Power Availsble .0 WEIGHT - 100g (3.5 o2)
Voltage —_ - AT PINS - Pin material and plating composition
rent, 00 kN Mar. - - homA meet_method 2903 (solderability) of
| PP ! ! mrep Mil-St1d-883 |except pacagraph 3.2}
ISCLATION STAGE SPECIFICATIONS k Mating Cunnector - 4400MC,
Guin (without teimming) () ] V/V.leq 204% 0.5 %
vs. Temp. _PpM/PCMax] 110 s 30 ( \
Noslinearity!) @ £10V % Max/typ +.008/+0.0015[¢0.025/+.008 [+0.025/+ vos P'N cou"Echous
Frequency Response,. d dB(Sce Iig.9) [ETYTEN 2.8 kH:
Setthing Time (TOP VIEW)
1 S
10 0.0V msec wn.onowm  PWR COM @
10 0.17% ! miec ® I/P COM CI:]
twhtwn lmpﬂhnn“' w!ing IO(V —_—
Isvlation l.uh(' Current st 240V /60H: 2.SuA max )
twiation Mude() Rejectivn ® BAL s isVe
e 160 I Min
T 120l Mg, e BAL > -1sVe
Isotatin(3) volrage e +IN OFFSET @
Rated. continuvus, (fmin.) + 500 V Peak + 2000V pk
Test voltage($) +2000V Peak - 3000V pki®) ¢ -IN GAIN ¢
Output Voltage *10V Min e FDBK O/P COM ®
Output ¢ urrent S mA Min
1/P COM OUTPUT @
Output Impedance, I [N LRl 3480
QOutput Nuise Tp
01 Me 1o 10 1y TuVpp MODELS 3450 & 3451
10 Hz o ) kM2 28 uV rmn
Output Offset Voltage @ 25°C(4) mV_ Max 2 b s s ovnn.uwem PWR COM o
vs. femp. TINLVIOC Mas e I/PCOM
vs Supply XML
vy fime CI0EV/Mo
Input Puwer Requirements
Vultage S1a o e VI ® BAL ti1SVe
Current, guiescent 30/ S ma Max . ® _V/BAL > ~-isVe
T +$8/-HOmA
. fTul load, max $38/-10mA l / o *IN OFFSET o
TEMPERATURE RANGE
Specificution L1800 (6 s 889 s -IN GAIN ¢
Storage -89 1y e H;"'-' ¢ FDDK O/P COM e
- g 5 (}
Operating 15 o8 o sV 3453  OUTPUT e
- ) \_ MODEL 3452 & 348$
1) For 1450 and 3451 curremt drawn from F DAK pin must be €& ImA For )52 1he sum of the ) The 3433 w sdemtecal te the 3491 enerph for 1we addnional speciications Each unn 1w toned 1o
turrent drawn from FDBK pin and eaher =V Rel™ ot “+V” pimfre. ¢ ot enleted currem) waind o 1300V 1m0 Ni sarwsw wolstten veage (el Dwiecire Wetend Voag.
mus 9 € 11mA paregroph 1 11 of UL 344) Each wan n sprorfied o) 8 manimum leabage cureemt of 20l wnh
3} Commen- moede paramerers ag Mmessured ot 1be 1N end IN prns =it respect 10 the | P LOM pin 140V rms. 00 Hs aolstion velage (Ref L eakage Currem. paragraph 27 9 of UL 344)
» mode p e sttt} P COM pon with cerpect 10 the PWR COM 71 Neabmtaeny 1 specfind (e be vhe pest (rom & Sest 4 WL precrm
P and U/ P COM pa. of prat.to-pead hell seale sutput
@ Eerors may be irommud to rere 11 Inclugm folty lnaded 10pm powe

31 All wans 100% tesied for LgA Mot talage curreat at tewt voRage
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ISOLATED DC-TO-DC CONVERTER

FEATURES

* HIGH BREAKOOWN VOLTAGE S000V PEAK
* LOW LEAKAGE CAPACITANCE ~ 3pF P
* SHIELDED AND UNSHIELDED UNITS e
* COMPLETELY SPECIFIED

BENEFITS

* HIGH VOLTAGE RATING PROTECTS
EXPENSIVE INSTRUMENTATION
* LOW LEAKAGE CURRENT PROTECTS HUMAN LIFE
* EXCELLENT ISOLATION CMR IMPROVES
SYSTEM PERFORMANCE
* SHIELDING PREVENTS ELECTROSTATIC AND
EMI PROBLEMS

APPLICATIONS =

* INDUSTRIAL PROCESS CONTROL
* MEDICAL INSTRUMENTATION

* TEST EQUIPMENT

* DATA ACQUISITION SYSTEMS

cw m sas e

DESCRIPTION

The Model 700 converts a 10VDC o 18VDCinput to
a dual output of the same valuc as the input voltage.
The internal hybrid integrated circuit reduces size
and cost. A self-contained frequency stable 130kHz
oscillator drives switching circuitry which is designed
to minimize the common problem of spiking due to g
transformer saturation. Regulation and short circuit
protection, if desired, can easily be added (sce Figure
3). Models 700 and 700M have separate internal
input and output shields. Modcls 700U and 700U M
have no internal shiclds.

.y
y 'r’ll
S

%
L)

Intarnstionsl Airpert Indusirial Park - P.O. Box 11400 - Tucsen. Arizens 85734 Tel {602) 7481111 - Twx. 910 952 1111 - Cabie: SBRCORP - Telex: 65-6491
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CIRCUIT DESCRIPTION r )
The 3450,3451and 3452 operate on the same principle, | [ — — — —— R
basically. that of an operational amplifier followed by | npuiStere [sofation Stage |
a high accuracy isolation stage (Figure la). The high b ——— _———— _l N
accuracy of the isolation stage is achieved by use of a O ENy | Output
proprietary feedback technique in combination with I "M":";m:"::' —1-O
high-stabitity components, o J+1n) —+-O

@ | . o P ) o
solated DC power for the input amplifier is provided Q) - R | coM
by an internal DC-DC converter which derives its O.{.L; (_gﬁg}" |
power from the external +15 Vdc supply. v ) |

‘I/P [} ‘S- 1 l

Although a DC-DC converter and modulation tech- O 'COM . E« ' |
niques are used, the output noise is typically less | v '
than I mV (peak) as a result of careful design, inter- Vi T T T .
nal filtering, and a shielded package. The frequency )] -tsv sV
of this noise is approximately 100 kHz which makes it (a) Simplified Block Diagram Wi
insignificant for many applications. Pulse width mod- com

,;:'.-} vlation minimizes pickup from adjacent units. The

‘%7 symbol shown in Figure 1b is used to represent the
complete isolated operational amplifier. D (b) Symbot
The O/P COM pin must be connected to the PWR
COM pin. Figure 10a shows the power supply con- . (0 on 2852 only -
nections and the optional offset and gain trims. FIGURE 1. Block Diagram and Symbol

Figure 7.2%. Integrated Circuit Devices
@ (Sheet 13)
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(Typical at 25°C with 15V supply unless othe

SPECIFICATIONS

rwise noted.)

ELECTRICAL

MODEL

700/700M  700U/700UM

| Ripple Current @ 230 mA Luad

INPUT
Volitage Rnnu“)
Current @ 23 mA Load
Current @ 130 mA Load
Rspple Current @ 13 mA Load

ISOLATION®)

10V to 18V

20 mA

89 mA, max.
*3 mA, peak

125 mA, peak

Operating Current total of both oulputs
Safe Nondestructive Current st 25°C
Sensitivity to Inpul Voltage

Load Regulstion

Rippie Vollage € t3 mA Losd

Rippie Voitage @ 230 mA Load

Balence of +V and -V @ ¢1 = -1

Voltage, Test, S sec @ 60 Hz 4200Vp sooovp

Yoitsge, Continuous, derated 1500Vp 2000Vp

Impedance 10G 1S pF  10G Qu3 pF

Leakage Current @ 240V /60 H2 ) A, max. 1 A, max.
ouTPUT

Vout @ t3to 130 mA L.oad £V, with ¢ 1V tolerance

60 mA manx.

120 mA max.
1.08V/V

IS mV/mA

tiS mV, peak

180 mV, peak max.
120 mV

TEMPERATURE RANGE
Operating
Storage

-25°C to +85°C
-$5°C 10 +125°C

NOTES: 1. Derate 10 16V max between +V;,

2. A medics! grade unit is sveilable which is 100% screened (0

snd -V, sbove 70°C.

Patient C ted Circuit requir

current (par. 27.8) and dieleciric withstand voltage (par. 3131}
of ULS44. Specify 700M or 700UM.

for the leakage

MECHANICAL

28.6mm 28.6mm
(1,437 l‘

(1.137)
N

- S
z030n [

tnput Shietg*
“Vin

Vour

Qutput Common

“Vour

*ViN

Ssess000 s
etessesse

.

Output Shwig*

* 700 & 700M Oniy
10.16mm —
10.40") Grig

2.54mm
Materisl: Black Epoxy [{. 3 A}

Weight 22.67 gm (0.60 02.) max

Grid® 2.30mm (0.107)

Pin: Pin material and plating cOMpPoNhon
conform ta M ¢ 2000 P Vot
MIL-STD 883 texcept peragrach 3 2).

NOTE tnput and Output circuits have
saparate shields

11

Eq?ﬂl Load for tV

\u

& v

Fixed Oulput®

-0 = N w

Varying*®
Output

Max Safe

Load

10 0 30 40 SO
Output Current (mA)

'
~

Vout Devistion from Nom (%)

»~

+IMA Load

(Al

tJOMA Load

Vout Deviation from Nom (%)

~88-35-1528425255+78
Amhient Temperiture (V)

21t aN2219

FFO’VW O

100

.

O sheera 0‘*""0;’1
o4

Com

—O-vin  0-vour

FIGURE 1. Load Regulation.

*For one output with constant §$ mA

losd and varying current on other output.

(A minimum losd of ImA is recommended for

Uss with Isolstion Amplifiers:

FIGURE 2. Temperature Drift

each outpul)

FIGURE 3 Short Circuit Protection.

When the Model 700/700U is used with isolation amplifiers such as the Burr-Brown 3650 und 3652 special atiention should be
given 1o current ratings 10 avoid over designing. Since the isolation amplifiers do not draw max . current simltaneously from

the +V and -V Model 700/700U terminals, it is possible to drive mure isolation amplifiers per Madel 700/ 700U than one might
initially expect. The Model 700/700U is capable of providing a total autput current of 60 mA balanced or unhalunced berween

the two outputs. A minimum load of 3 mA 1s recommended tor each putpur.

Fhe inf n 1hn pubk has deen {

Yy

Prices and specificatuns are submect 10 change withaut Aotce No patent nghts sre grented 1o say of the crrcuits devcribed herein

Figure 7.23. Integrated Circuit Devices
(Sheet 14)
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Precision Linear

ISOLATION

AMPLIFIERS

FEATURES

. )

o 2000V ISOLATION (3452)
* 160dB ISOLATION-MODE REJECTION

* DIFFERENTIAL INPUT

* 0.005% GUARANTEED GAIN LINEARITY (3450)

1pV/°C INPUT VOLTAGE ORIFT (3450)
20pA INPUT BIAS CURRENT (3452)
PRECISION WIRE-WOUND RESISTORS FOR

LONG TERM STABILITY

DESCRIPTION

The Models 3450, 3451 and 3452 are operational amplificrs
with the unique feature of having the output completely
isolated from the input. This is accomplished by a high ac-
curacy modulation/demodulation stage which isolates the
input from the output by 1012Q in paraliel with 12 pF of
coupling capacitance and provides gain linearity and stability
far superior to that offered by ordinary isolation amplifiers.

These devices differ from other isolation amplifiers in several
respects. They are true differential input operational ampli-
fiers where as other commercially available 1solation ampli-
fiers are simplc unity-gain isolators or are capable of a few
fixed gains. Thus they can be connected in all of the com.

Intarnstionst Airpert indusirisl Park - P.0. Bex 11400 - Tucsen, Arizens 85734 -

LOW INTERFERENCE PICKUP-PW. MODULATION

mon op amp feedback circuits such as summing, inverting,
differentiating, etc.

The 3452 differs from the 3450 and 345! in that it has
higher isolation voltage (2000 volts vs 500 volts) and has
isolated ¢+ 15 Vdc power available at the input.

The 3450 and 3451 differ from each other primarily in
their input stage characteristics. The 3450 has a low
dnft (¥ uV/OC) bipolas transistor input stage while the
3451 has a low bus current (25 pA) FET transistor
input stage. The 3455 is identical to the 3452 except for
additional isvlation specifications more well suited for med-
wal applications

Tol. (802) 748-1111 Twn. 910-952-1111 Coble: BSRCOAP - Telex: 06-8481

© Burr-Brown Research Corporation 1978

PDS- WG Primted m VS A July 1978
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MC14490

HEX CONTACT BOUNCE ELIMINATOR

The MC14490 15 constructed with complementary MOS enhance-
ment mode devices, and is used for the ehmination of extraneous
level changes that result when interfacing with mechanical contacts.
The digital contact bounce ehiminator circuit takes an input signal
from a bouncing contact and generates a clean digital signal four
clock periods atter the input has stabilized The bounce eliminator
circuit will remove bounce on both the “‘make’” and the “"break” of
acomact closure. The clock for operation of the MC 14490 1s derived
trom an internal R-C oscillator which requires only an external
capacitor to adjust for the desired operating frequency (bounce
defay). The clock may also be driven trom an external clock source
or the oscillator of another MC 14490
Diode Protection on All Inputs
Noise Immumity = 45% ot Vpp Typical
Six Debouncers per Package
Internal Puliups on All Data Inputs
Internal Oscillator (R-C), or External Clock Source
TTL Compatible Data Inputs/Outputs
Singie Line input, Debounces Both “Make’* and 'Break’ Contacts
Does Not Require “Form C {Single Pole Double Throw) Input Signal
Cascadable for Longer Time Delays
Schmitt Trigger on Clock Input (Pin 7)

Supply Voltage Range = 3.0 Vdc 10 18 Vde (MC14490E FL/FL/FP)
= 3.0 Vdc to 6.0 Vdc (MC14490EVL/VL/VP)

CMOS LSI

(LOW-POWER COMPLEMENTARY MOS)

HEX CONTACT
BOUNCE ELIMINATOR

T

16 3
' L SUFFIX P SUFFIX
CHRAMIC PACKAGE PLASTIC PACKAGE
CASt 620 CASE 648

ORDERING INFORMATION

MC 14490

T Sutfia Denoves
E L Ceramic Pockoge
(4 Plastic Packege

(3 Extended Operating

Voltage Range (3V to 18V)
v Limited Opereting

Voitage Range (JV to 6V)
[-———e Blsnk Stenderd Operating
Tempersture Range (-40 1o +85°C)
e Entended Opersting
Temperature Rengs (- 58 to + 125°C)|

*Vpo BLOCK DIAGRAM ‘_m______

-Date
15 A
. e R 280 out
Apt O—— 4-8it Static Shift Reg Detay

Shite Losd f

1 92 Vpp * Pin 18
O 70—e{ Oxiator |—= o1 }_j o 02 Vgs = Pin 8
mnd
Two Pham
Oskcoyt 9 O—efClock Generstor | o g2

K|

8 14 0_41 identical to Above Stage

Cin J 0——4 Identice! 1o Above Stage

O 12 0—4 Igentical to Above Stage

En 5 0——"{ Identicet to Above Siage

Fin 10 O——d Identicel 10 Above Stege

Jo——02 8w

bl Bt
P*O‘:’ Cout

!
}-——O‘ Bour

IR
o1t €on

!
b——oe tqun

Figure 7.23. Integrated Circuit Devices
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MC140758

A ~
O CEX

A
l :: TRIPLE 3—INPUT “OR” GATE
The B Series logic gates are constructed with P and N channel en-
o hancement mode devices in a single monolithic structure (Comple-
.{.‘ mentary MOS). Their primary use is where low power dissipation
i-": and/or high noise immumity is desired.
Wi
:.. ® Quiescent Current = 0.5 nA typ/pkg @ 5 Vdc
) ® Noise Immunity = 45% of Vpp typ
® Supply Voltage Range 3.0 Vdc 10 18 Vdc
® All Outputs Butfered
® Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Tempera-
ture Range.
® Doubie Diode Protection on All Inputs

o Pin-for-Pin Replacement tor CO40758

CMOS SSi

{LOW POWER COMPLEMENTARY MOS)

TRIPLE 3-INPUT “OR"” GATE

MAXIMUM RATINGS ivoitages reterenced to Vgg!

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 632 CASE 646

ORDERING INFORMATION

Rating Symbol Value Unit MC14XXX8 __Suttin  Denotes
]
DC Supply Vollage Voo 0910 *18 Vdc | L Ceremic Pochoge
input Voltage Al Inpuls Vin 0% Vpp 0% Ve P Plestic Peckoge
A Entendged Opersting

DC Current Drawn per Pin ] 10 mAdc Tempersture Range
Operating Temperature Ranage AL Device Ta $510+12% oc C tLimiteg Operating

CL/CP Devie 40 to0 *8% Tempereture Range
Siotage Temperature Range Tig 65 10 + 150 oc

See the MC 1400 1B data sheet for complete characteristics for this device.

CIRCUIT SCHEMATICS
11/ of Device Shown)

Vor
1301 h__.'
2.4, ';ﬁ

—J

EE .
vas _L-&-ﬂ:'—{:}gs 10
Voo —— o=

-4 2
s.s_uu—ﬂj———-’
q

Vasvpg

=
==

’ vsg

LOGIC DIAGRAM

; > 6 Yoo P14
ey B
%

This device contains Crculry 1o protet
the nputs sganst demage due 10 high 11ati
voltages Or electric Hheidh. however it
advised that normal precsut:ons be teken
to avoid application Of any voltage higher
than masimum ratec vollages to this hgh
impedance Circuit Fot proper Operation
11 recommaended thet V,, sad Vg, te
constrained 10 the range Vgg « (V,, o
Vout! « VpD

Unused 1nputs must slwavs e Lisd to #an
OPIOPriste logu volitege leve! e aither
Vgs or V!

Figure 7.23. Integrated Circuit Devices

(Sheet 17)
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8 BIT HIGH SPEED MULTIPLYING D/A CONVERTER

UNIVERSAL DIGITAL LOGIC INTERFACE

GENERAL DESCRIPTION

The DAC-08 series of 8 bit monolithic muitiplying Digital-
to-Analog Converters provide very high speed performance
coupled with low cost and outstanding applications flexibility.

Advanced circuit design achieves 85 nsec settling times with
very low ““glitch” and at low power consumption. Monotonic
multiplying performance is attained over a wide 40 to 1
reference current range. Matching to within 1 LSB between
reference and full scale currents eliminates the need for full
scale trimming in most applications. Direct interface to ail
popular logic families with full noise immunity is provided by
the high swing, adjustable threshold logic inputs.

High volitage compliance dual complementary current outputs
ae provided, increasing versatility and enabling differential
operation to effectively double the peak-to-peak output swing.
In many applications, the outputs can be directly converted to
voltage without the need for an external op amp.

All DAC-08 series models guarantee full 8 bit monotonicity,
and nonlinearities as tight as £0.1%over the entire operating
temperature range are available. Device performance is essen-
tially unchanged over the $4.5V to 18V power supply range,
with 33 mW power consumption attainable at 5V supplies.

i -t = - g ; - 3 -—.‘:i'.‘._'.>;---.-.-". f; ‘-& .-.V-‘.Wl...— l. ,—l-. a w' W e e e e e

DAC-08

FEATURES

& Fast SettlingOutput Cureent . . .. ........... 85 nsec
B Full Scale Current Prematched to £1 LSB

W Direct interface to TTL, CMOS, ECL, HTL, PMOS

& Nonlinearity to 0.1% Max Over Temp Range

m High Output Impedance and Complisnce . . -10V to +18V
8 Differential Curfent Outputs

® Wide Range Multiplying Capability . . . . 1 MHz Bandwidth
® Low FSCurrentDrift. .. .............. +10ppm/°C
= Wide Power Supply Range . . . . . ....... %45V to 118V
B Low Power Consumption ............ 33 mW @ 5V
= Low Cost

The compact size and low pbwer consumption make the
DAC-08 attractive for portable and military/aerospace applica-
tions; devices processed toMIL-STD-883A, Level B are available.

DAC-08 applications include 8 bit, 1 usec A/D converters,
servo-motor and pen drivers, waveform generators, audio
encoders and attenuators, analog meter drivers, programmable
power supplies, CRT display drivers, high speed modems anG
other applications where low cost, high speed and complete
input/output versatility are required.

EQUIVALENT CIRCUIT ORDERING INFORMATION AND PIN CONNECTION
THRESHOLD CONTROL 1 - 16 COMPENSATION
Tout 2 15 VReF ()
- V- 3— 14 VREF (+)
“ w “ o o lout ¢ —1 13Ve
J 3 4 3 4 Ms8 Bt 5— 12 88 LSB
| - 1 B2 6— ner
— B3 7— 1006
- e«—T 9 85
- leu TOP VIEW
< -t [ 4 L O i
. | LIT LT ~ 16 P HERMETIC DUAL-IN-LINE
e by (QSuffix)
) é S . MODEL TEMP RANGE NONLINEARITY
L) el DAC08AQ -55°/4125°C 20.1%
s DAC-08Q -55°/4125°C £0.19%
r l IS I Y DAC-08HQ 0°/70°C +0.1%
DACOBEQ 0°/70°C +0.19%
- DAC.08CQ 0°/70°C +0.39%
Mititary Temperature Range Devices
With MIL-STD-883A Class B Processing:
ORDER: DAC-08-883-AQ
FIGURE 1 DAC-08-883-Q

LV T G 0 TG 0 Frd s et B A BS beT W I N A ALY TP

Figure 7.23. Integrated Circuit Devices
(Sheet 18)
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HIGH PERFORMANCE GENERAL PURPOSE

n“_- “y
OPERATIONAL AMPLIFIER
AT
M GENERAL DESCRIPTION I
The OP-02 Series of High Performance General Purpose
Qperanonal Amplifiers pmw'des 's'ngmhcant umpr_ovemgnts.over ® Excelient D.C. Input Specifications
_._\'_-. industry-standard and “premium®’ 741 types while maintaining .
.:,.j' pin-for-pin compatibility, ease of application, and low cost. @& Fits Standard 741 Socket
t-;.‘_-. Key specifications, such as Vgs, lgs. 1. CMRR, PSRR and a Internally Compensated
N Ayo. are guaranteed over the full operating temperature range. .
At Low Noise . ... ... .. e .65 = T
"o Precision Monolithics’ exclusive Silicon-Nitride “Triple - 0.65:ve» Tve
- Passivation” process eliminates “popcorn noise.”” A thermally- @ LowDrift (TCVGe) ............. 8 uv/°C Max
— symmetrical input stage design provides low TCVq,, TClgg ® “Premium’ 741 Replacement
o f’"f’ insensitivity 19 out[.)ut. load t.:ondmons. The OP-QZ Series W 0°C/+70°C and -55°C/+125°C Models
- is ideal for upgrading existing designs where accuracy improve-
ments are required and for eliminating special low drift or low ® MIL-STD-883 Processing Available
noise selected types. OP-02's with MIL-STD-883 processing ® Silicon-Nitride Passivation
ilable. i
are available for dual hlgh performance matched general ® Low Cost
purpose operational ampilifiers, refer to the OP-04 and OP-14
data sheets.
SIMPLIFIED SCHEMATIC PIN CONNECTIONS AND ORDERING INFORMATION
TOP VIEW
[ ]
ot rve TO-99 {J-Suffix)
OROER:
. «ouT OP-02A)
oP-02J
OP-02€J
LR ) S BaL 0P-02C.
4 V- (CASE)
a0
f—\r— 14 PIN HERMETIC
o ;: L: DIP (Y-Suftix)
s =1 e o oPazAY
Y359 | \ -I«-—:D -V ve
y LI oS- -100uT OP-O2Y
"C"" Yo -e— -voaL OoPQ2€Y
YA - (= - 0P02CY
1(“»
. EPOXY 8 MINI-DWP
< a0 . (P-Suftix}
- -~ T Ve
e -y ¢ our ORDER
’."‘.'. w-a s AL orPQ2CP
. 1+ 00 rns reown s Mititary Temperature Range Devices
G IR TA T S with MIL-STD-883A Class B Processing:
" :"?ov'dl-ucﬂls om0
j«.ﬁ ORDER: OP02.883.A)
rok OP02883-AY
Enrs 0P02-883-J
.-r‘.'-: 0P02-883-Y
I , ,
Figure 7.23. Integrated Circuit Devices
._4".‘3 (Sheet 19)
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