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ABSTRACT

The AN/CP-191(XB-1) /SPG Computer-Tracker, Radar
Unit is an experimental unit designed for fleet evaluation of
the reduction in gun-order dispersion of the Gun Fire Con-
trol Systemr Mark 37, under the adverse tracking conditions
of low-evaluation-angle aircraft attack and of large surface
ship attack. This reduced dispersion is due to improved
operaticn of the Computer Mark 1A as provided by Ordnance
Alterations 2626 and 3091, and to improved automatic track-
ing of the Radar Mark 25 Mod 2 as provided by this unit under
these conditions. The improved tracking is the result of pro-
viding tracking performance commensurate with possible
aggressive target maneuvers. This is achieved by reducing
the bandwidths of the elevation and train automatic servos
and by the introduction of servo error signal limiting.

PROBLEM STATUS

This is an interim report; work is continuing onthe problem.

AUTHORIZATION
NRL Problem R05-53
RDB Project NR 505-530 & NO 314-614
Bureau No., Re4f{-241-1-52

Manuscript submitted November 23, 1953
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PRELIMINARY INSTRUCTION MANUAL FOR AN/CP-191(XB-1)/SPG
COMPUTER-TRACKER, RADAR UNIT FOR USE WITH GUN FIRE
CONTROL SYSTEM MARK 37

GENERAL DESCRIPTION

The AN/CP-191(XB-1)/SPG Computer -Tracker, Radar Unit is an experimental unit
designed for use with the Gun Fire Control System Mark 37 to improve the automatic
tracking capabilities of the Radar Mark 25 Mod 2 and thereby to reduce the dispersion of
the gun orders generated by the Computer Mark 1A under the adverse tracking conditions
of low-elevation-angle aircraft attack and of large surface ship attack. As an experi-
mental unit, it is designed to require no modifications to existing equipment and to leave
the system performance unmodified when not being evaluated or utilized.

The unit is shock-mounted, occupying a space 24" wide, 16" high, and 27" long, and
weighing approximately 270 lbs. Input requirements derived from the Radar Mark 25
Mod 2 are: 115 volts, 60 cycles, single-phase power, 100 watts; regulated +300 volts at
20 mils; regulated -300 volts at 20 mils; elevation and train enabling relay excitations,
and interconnections with the elevation- and train-servo tracking equalizers. Input syn-
chro data requirements from the Fire Control Switchboard comprise: Rotor Excitation
Bus, Director 2-speed Elevation Stators, and Radar Range 72,000 yds /rev Stators. The
unit is located below decks near the main frame components of the Radar Mark 25 Mod 2
with a remote control-box preferably located on the Star Shell Computer of the Computer
Mark 1A. A possible alternative location for the remote control-box is between the
pointer and trainer positions in the Gun Director Mark 37.

The unit defines the bounds of the adverse tracking region in terms of Director Ele-
vation and Radar Range, continuously monitors these functions, and when a target is in
this region modified the radar train- and elevation-servo automatic-tracking equalizer
characteristics to optimize the tracking performance. In this region of adverse tracking
conditions, the radar servo d-c error signals oontain large-amplitude high-frequency
components representing greater angular accelerations than could be generated by actual
target maneuvers. These unwanted components are minimized by error-signal limiting
and filtering without impairing the radar’s ability to track all aggressive target maneuvers
possible within the region.

Outside of the adverse tracking region, the full capabilities of the Radar Mk 25 auto-
matic angle-tracking servo systems are utilized. When the target is in the adverse track-
ing region, the unit automatically (1) reduces the bandwidth of the Radar Mk 25 automatic
angle-tracking servo systems in a manner that in no way increases tracking error due to
error-signal position or velocity components but greatly increases errors due to acceler -
ation components, and (2) limits the error-signal amplitude in a nonlinear manner favoring
actual target-derived rather than apparent target-derived signal components. By ignoring
error -signal acceleration components unrelated to actual target maneuvers, the automatic
tracking system maintains the radar line of sight closer to the true target than would other -
wise be possible in the adverse tracking region.
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The modifications to the radar automatic-tracking equalizer characteristics normally
piovided by the unit are:

(1) unsymmetrical limiting of the Elevation D-C Error Signal,
(2) reduction of the Elevation Servo bandwidth by a factor of 10,
(3) symmetrical limiting of the Train D-C Error Signal, and

(4) reduction of the Train Servo bandwidth by a factor of 10.

The two active modes of operation of the unit which may be selected are “Liow Angle
Aircraft Target” and “Large Surface Target.” The modes are indicated at the remote
control-box and on the front panel of the unit by lights. Bandwidth filter zero and limiting-
level voltages are metered and adjusted from the front panel of the unit.

Elevation and range synchro control transformers are electrically zeroed by adjust-
ment of the position of mechanically locked rotcrs, whose shafts are accessible from the
front panel, and whose shaft locks are accessible from the sides of the chassis. Potenti-
ometers, which set the operation level of the relays that define the limits of the adverse
tracking region for the equipment, are located on the top of the chassis behind their
respective synchro control transformers. Four toggle switches to locally establish modes
of operation are on the back of the front panel. The time delay which allows the charge on
the reduced bandwidth filter condensers to stabilize may be adjusted from the top of the unit.

THEORY OF OPERATION

The AN/CP-191(XB-1) /SPG Computer -Tracker, Radar Unit performs two related
functions. The first function is that of defining the coordinates of the adverse tracking
region for low-elevation-angle aircraft and large surface ship targets in terms of radar
range, director elevation, and the time that the radar has been in automatic tracking with
normal servo equalizer characteristics. The second function is that of restricting the
radar servo equalizer bandwidths and the d-c error signals such that only error-signal
components of apparent target motion which are within the maneuvering ability of the
actual target are followed by the antenna.

The apparent target motion differs from the actual target motion because of the inabil -
ity of the radar to resolve adequately two “centers of reflection™ within the tracking beam
of its antennc These “centers of reflection” (for the Radar Mk 25, Mod 2) may be the
energy refleciad from an aircraft flying below a director elevation angle of 2 degrees and
its image in the water, two or more high-level aircraft flying on the same course and at
the same speed less than 2 degrees apart in elevation or train, or several portions of the
reflecting surface of a large vessel. The path difference between the radar and each
“center of reflection” results in different rf phase angles for the two components of the
received signal. The unresolved resultant energy from these “centers of reflection” is
the apparent target which the radar tracks within the restriction of its servo bandwidth.
When the path distance between the antenna and the centers of reflection is an odd multiple
of one-half wavelength, a phase difference of 180 degrees exists, and for equal amplitudes
cancellation results. For even multiples, reinforcement results, and for intermediate
path differences, varying degrees of cancellation and phase shift result. The apparent
target motion has a large dispersion about the optical line of sight to the actual target
because of the continuously varying phases and amplitudes of the rf energy from these
“centers of reflection, ” which arises principally from the changing geometry of their
positions and the varying coefficient of reflection of the underlying water surface.

R,




L] NAVAL RESEARCH LABORATORY 3

Analysis of the radar tracking deviations in the adverse tracking region indicates that
the radar angle-servo system follows error voltages containing large-amplitude high-
frequency components which represent accelerations exceeding any possible actual target
maneuver. Therefore, by limiting the amplitude of the d-c servo error signal and further
restricting the bandwidth of the servo equalizers in a manner which inhibits only their
response to acceleration components of the error voltage, the automatic radar tracking
more closely follows the motion of the actual target. In the low-elevation-angle aircraft-
target problem, analysis of the radar tracking deviations, when only the servo bandwidth
is reduced, indicates that the apparent target lies below the actual target and near the water
surface during a large percentage of an attack run. The inability of the plane to dive in
this situation permits the use of unsymmetrical limiting of the error voltage. In this man-
ner it is possible to compensate for the position of the apparent target by limiting error
signals tending to drive the antenna downward more severely than error signals tending
to drive the antenna upward. These principles of operation are designed into the equip-
ment as explained in the following paragraphs. Frequent references will be made to the
equipment illustrated in Appendixes C and D.

G3TITSSYTINN

In the director elevation angle monitor circuit, Bl is a synchro control transformer
with a mechanically locked rotor whose stator windings are excited from the 2-speed
director elevation synchro generator. The wattless current drawn by the control trans-
former is compensated by the synchro-exciter C2. T3 supplies an increment of voltage
in phase with the synchro rotor excitation bus to provide an “anti-ambiguity” voltage.

C3 and C7 optimize the phase of the “anti-ambiguity” voltage. T1 couples these voltages
with a 3-to-1 voltage step-up to the diode-connected portionof V3 which develops a half-
wave rectified voltage across the load R8-C4. The voltage developed across C4 is coupled
through R9 to the grid of the amplifier section of V3. Relay K1, plate load of V3, will be
energized when the voltage on the grid of V3 rises to a value equivalent to a director ele-
vation angle of 2 degrees, determined by the cathode bias on V3 obtained by the voltage
divider R12 and R11 plus R10. C5 provides a cathode signal bypass. Above 2 degrees, the
normally closed contact of relay K1 is opened preventing application of reduced bandwidth
and limiting. The director elevation-angle monitor with its anti-ambiguity circuit operates
satisfactorily for director elevation angles between approximately -20 and +90 degrees
elevation. Above +90 degrees director elevation angle, the present electronic monitor cir-
cuit permits limiting and smoothing circuitry to be reintroduced. In production equipment,
this monitor would be replaced by a microswitch and cam located on a low-speed director
elevation shaft or would use the 115 volts, 60-cycle, 1-phase voltage available from the
Mk 1A computer (with Low-Angle OrdAlts) below 20 degrees. However, the use of the
computer voltage requires energizing the computer which may not be desirable in all
situations.

At ranges less than 3,000 yds, excessive accelerations are generated by the target,
which require that the normal bandwidths be restored. This is performed by the radar-
range monitor circuit consisting of C6, B2, T2, V4, R13, C8, R14, K9, R15, R16, R17, and
C9 which performs the same type of operation as the director -elevation monitor circuit,
with the exception that no attempt has been made to extend its range of operation beyond
34,000 yds because of the advance range limit of the Computer Mk 1A and range of 5" 38
cal guns. Relay K9 activates normally open contacts to permit angle-error-signal limiting
and servo bandwidth reduction within the ranges of 3,000 and 34,000 yds.

If the target has been established within the low-angle region by the range and elevation
monitor circuits, and if the elevation automatic relay K4 is energized from the radar Mk 25
“aqutomatic elevation enabling” relay excitation, and if the train automatic relay K6 is ener-
gized from the radar Mk 25 “automatic train enabling” relay excitation, then the 2-second
time delay relay K5 provides excitation to the tracking characteristics modification func-
tions of the unit.
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Now, when the remote control switch is actuated to the “Low Angle Aircraft Target”
position, the elevation-signal limiting relay K2 is energized. Then V1 limits the radar
elevation-error signal to +4 volts for signals driving the antenna up, and to -2 volts for
signals driving the antenna down, as determined by the adjustment of R2 and R3. Indica-
tor I, is illuminated at the unit at this time. At the same time the elevation reduced-
bandwidth relay K3 is energized, placing R5 in parallel with the 62.5K resistor of the
network Z(17A1)1, and placing C1 (225 pfd) in parallel with C(17A1)2 (16 ufd). This reduc-
tion in the bandwidth of the elevation equalizer maintains the servo response to position
and velocity components of the error signal, but reduces the response of the radar-director
system to acceleration errors. V2 is a cathode follower which maintains the average
charge on C1 at very nearly the same value as that on the radar elevation equalizer con-
denser C(17A1)2. The potentiometer R6, “Elevation Filter Zero,” may be adjusted so that
the charging of C1 by the error voltage will be about a mean value of zero volts equivalent
to zero elevation error. V7 and V8 limit the voltage to -125 volts across C1 which under
unusual conditions could be -300 volts.

When the remote control switch is actuated to the “Large Surface Target” position,
the elevation~servo bandwidth is reduced and in addition K7 and V5 reduce the train-servo
bandwidth and K8 and V6 limit the train-error signal to +3 volts in the same manner as in
the elevation coordinate. )

INSTALLATION AND ALIGNMENT

The AN/CP-191(XB-1)/SPG Computer-Tracker, Radar Unit should be located near
the main frame components of the Radar Mark 25 Mod 2 with the remote control-box
located at the Computer Mark 1A on its Star Shell Computer portion, beneath the Target
Course Indicator. The unit is provided with a shock-mounted frame which can be tack-
welded to either the deck or bulkhead, depending on whether a horizontal or vertical mount-
ing is preferred. As supplied, the equipment is arranged for horizontal mounting. To
mount vertically, invert the case in the shock-mount frame. Tapped holes in the case are
provided. This places the top of the unit against the bulkhead.

Cabling of the unit to the Radar Mk 25 Mod 2 is made to external cable terminal boards,
with the exception of the connections to the train and elevation equalizers which are not nor-
mally brought to these boards. One connection is brought to the elevation-servo amplifier
at terminal 17(A1)3 and another to the train-servo amplifier at terminal 17(A2)3. Also, a
connection is brought to the elevation-equalizer network at terminal Z(17A1)1-3 and simi-
larlyintrainatterminal Z(17A2)1-3. In order to keep noise and cross-talk isolated from
the angle-error servos, care should be taken to prevent grounding the elevation- and
train-signal grounds to each other or to chassis ground.

When the cabling has been completed and continuity of wiring checked, a visual inspec-
tion of the unit should be made prior to turning power on the Radar Mark 25 Mod 2. Par-
ticular attention should be given to the over-load protection voltage regulator tubes V7, 8,
9, and 10. With the radar power off, they may be individually checked across the 115-volt
line to determine that they fire. These tubes prevent the supply voltage of -300 volts from
being applied across the 225 pfd banks of 10 pfd condensers which are rated at 100 WVDC
and tested at 200 vdc. This condition could occur should the filaments of the cathode fol-
lower tubes V2 and VF© fail. The use of these condensers was dictated by space require-
ments and their normal maximum operating voltage of +20 volts.

With the Radar Mark 25 Mod 2 operating in “Manual” tracking of random noise, the
train and elevation “filter zero” potentiometers (R18 and R6, respectively) should be
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carefully adjusted to place zero volts on their filter condensers as measured by the meter
on the front panel of the unit. Again, with the aid of the front panel meter, adjust R23
(“Right Limit”) to limit the train d-c error signal to -3 volts, R22 (“Left Limit”) to limit
the train d-c error signal to +3 volts, R2 (“Down Limit”) to -2 volts, and finally R3 (“Up
Limit”) to +4 volts.
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With the Gun Director Mark 37 maintained manually at a director elevation of 0 degrees
electrically zero (measuring voltage at the primary of transformer T1) the Elevation Moni-
tor Synchro Control Transformer “B1” of the Unit. Next observe that the phasing of the
“anti-ambiguity” voltage provided by transformer T3 is correct by noting that when the
Gun Director is elevated to 90 degrees there is a residual voltage at the primary of trans-
former T1 of approximately 6.3 volts a-c. With the Gun Director set at an elevation angle
of 2 degrees, remove the dust cover of relay K1 and set the relay activation level of the
Elevation Monitor amplifier by adjusting R10 to energize relay K1 by observation of its
armature. This voltage on pin 4 of V3 should be approximately 10 volts. Starting at a
high elevation angle, observe that relay K1 is energized at 2 degrees director elevation
when the antenna elevation angle is being reduced. If the elevation angle is being increased
from below 2 degrees, the hysteresis of the relay coil does not allow the relay to become
de-energized until approximately 3 degrees when it is again elevated. Check that relay K1
is not energized between director elevation angles of 3 and 90 degrees.

Although normal procedure requires that radar-range synchros be electrically zeroed
at mechanical 10,000 yds, the range-monitor circuit requires that the synchro-control
transformer B2 be electrically zeroed and locked at mechanical zero. Then, with the radar
range unit set at 3,000 yds, remove the dust cover of relay K9 to observe the motion of its
armature. The gain of the range-monitor amplifier V4 should be adjusted to energize relay
K9 at 3,000 yds radar range with approximately 10.0 volts on pin 4 of V4. Note that when
range is increased, relay K9 will be de-energized at approximately 4,000 yds because of the
hysteresis of the coil. Also observe that the relay K9 will be de-energized in the region of
radar ranges of 32,000 to 34,000 yds because of the inherent limitations of this type of cir-
cuit. These ranges are beyond the advance range capabilities of the Computer Mk 1A and
the 5” 38 cal guns.

OPERATION

Remote manual selection of the mode of operation of the AN/CP-181(XB-1)/SPG
Computer-Tracker, Radar Unit is performed at the Computer Mk 1A, or for the alterna-
tive location of the control box, between the pointer and trainer positions of the Gun Direc-
tor Mark 37. For this selection,a small control box is provided which contains a three-
position toggle switch and its associated indicator lights. The switch positions are designated:
on the left with its red indicator light, “Loow Angle Aircraft Target;” inthe center, “Normal;”
and on the right with its green indicator light, “Large Surface Target.” Note that no indi-
cator light is provided for “Normal” radar operation.

Whenever an aggressive aircraft target is tracked by the Radar Mark 25 Mod 2 in the
region below 2 degrees director elevation, the computer elevation operator should (1) observe
that the “Rate of Climb” (dH) dial is driven automatically to zero on the Computer Mark 1A
(or if OrdAlts 2626 and 3091 have not been completed on the Computer, it will be necessary
to place the “Rate of Climb” knob in “Manual,” set it to zero, and leave it at zero in this
region) and (2) throw the remote selector switchof the AN/CP-191(XB-1)/SPG unit to the
“Low-Angle Aircraft Target” position. For this type of target the radar-elevation-servo
equalizer bandwidth is reduced to 1/10th its normal value and the radar elevation d-c
error signal is unsymmetrically limited to +4 volts for signals driving the antenna above
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the target and to -2 volts for signals driving the antenna below the target. The red “Low-
Angle Aircraft Target” indicator will be illuminated when the switch has been thrown to
this position and the radar has been automatically tracking an aircraft target below 2
degrees director elevation and beyond 3,000 yds for at least 2 seconds.

Whenever a large surface target is tracked by the Radar Mark 25 Mod 2, the computer
train operator should (1) observe that the “Rate of Climb” (dH) dial is driven automatically
to zero on the Computer Mark 1A (or again if OrdAlts 2626 and 3091 have not been com-
pleted on the Computer, it will be necessary to place the “Rate of Climb” knob in “Manual,”
set the dial to zero, and leave it at zero in this region) and (2) throw the remote selector
switch of the AN/CP-191(XB-1)/SPG unit to the “Large Surface Target” position. For this
type of target the radar elevation- and train-servo equalizer bandwidths are reduced to
1/10th of their normal values, and the radar-train d-c error signal is symmetrically
limited to +3 volts which is equivalent to limiting the signal to angular errors of approx-
imately 3 milliradians. The green “Large Surface Target” indicator will be illuminated
when the switch has been thrown to this position and the radar has been automatically
tracking the ship target beyond 3,000 yds (and also below 2 degrees director elevation) for
at least 2 seconds.

OPERATOR’S MAINTENANCE

In the routine inspection of the radar equipment which the operator makes in order to
report malfunctions to the radar technician, the operator should note the functions of the
externally observable switch, lights, and meter. Operator’s controls are shownin Table 1.

The radar pointer and trainer can ascertain that the AN/CP-191(XB-1)/SPG Unit is
probably performing its functions properly by observing the resultant tracking optically.
An isolated target below 2 degrees is preferred, but an aircraft target above 2 degrees
may be observed by temporarily by-passing the Elevation and Range Monitors with the
“E + R Control By-Pass” switch just inside the front panel. Because of the greater ele-
vation and train rates possible for targets above 2 degrees at close ranges, targets must
be observed at greater ranges where the angular accelerations are lower. THE “E + R
CONTROL BY-PASS” MUST BE RETURNED TO NORMAL WHEN THE CHECK HAS BEEN
COMPLETED. With the remote switch in the “Low-Angle Aircraft Target” position, the
elevation “jitter” will be extended from a nominal 3-second period to a nominal 30-second
period, while train wander will remain the same. (The large reduction in the amplitude of
the elevation “jitter” will make the amplitude of the train jitter appear greater than nor-
mal by comparison.) Similarly in the “Large Surface Target” position, both the train and
elevation periods will be extended from a nominal 3 seconds to a nominal 30 seconds.

IF THE “E + R BY-PASS” SWITCH HAS BEEN ACTUATED IT SHOULD BE RETURNED TO
NORMAL AT THIS TIME.

CORRECTIVE MAINTENANCE

When a visual inspection reveals that V7 and V8, or V9 and V10, are conducting, with
V2 and V5 in their sockets, V2 or V5 must have an open filament. This unusual condition
would place -300 volts across C1 or C10 which are rated at 100 volts d-c and tested at
200 volts d-c, except for the protection of the series voltage regulator tubes V7 and V8,
and V9 and V10, which conduct at 175 volts.
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TABLE 1
Operator’s Controls
Control
Position Type Designation Function

Remote Control-Box

“Low-Angle DPTT S1 Limits elevation-error signal to
Aircraft Target” Toggle (position 1) | +4 v, -2 v; reduces servo equal-
switch, izer bandwidth to 1/10 normal
(3-position) value.
“Normal” " S1 Removes AN/CP-191(XB-1)/SPG

(position 2) | from radar for evaluation of nor-
mal operation.

“Large Surface ” s1 Limits train error signal to +3 v;

Target” (position 3) | reduces train and elevation-servo
equalizer bandwidths to 1/10 nor-
mal value.

AN/CP-191(XB-1)/SPG
Computer-Tracker,

Radar Unit

Meter Switch ('7-position) S1

1 Elevation “Down” limit -2v
2 Elevation “Up” limit N +4v
3 Elevation “Filter Zero” Ov
Off Ov
4 Train “Left” limit +3 Vv
5 Train “Right” limit -3v
B Train “Filter Zero”* Ov

This reading will only be correct when the radar is in the “Manual Tracking” condition

It should be noted, when checking the operation of the switches on the backside of the
front panel, that the simplified functions performed by the remote control-box effectively
by-pass these switches. That is, when the remote switch is thrown to the “Low-Angle
Aircraft Target” position, the “Elevation Reduced Bandwidth” and the “Elevation Signal
Limiting” indicators will be illuminated locally. The same result can be obtained locally
by actuating either the “Elevation Narrow Band” or “Elevation Limiting” switches. Simi-
larly, when the remote switch is thrown to the “Large Surface Target” position, the
“Train Reduced Bandwidth and Limiting” and the “Elevation Reduced Bandwidth” indicators
will be illuminated locally. The same result can be obtained locally by actuating only the
“Train Narrow Band and Limiting” switch. In order to investigate individually any of
these functions, it is only necessary to remove the plug-inrelays which should not be
energized. For example, it will then be possible to isolate the effect of limiting on the
train- or elevation-servo error signal and by connecting the test scope to TP(17A)1 in

the Radar Tracker (Automatic) Unit of the Radar Mark 25 Mod 2, the effect may be observed.
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APPENDIX A
Parts List
. L Replacement

Part No. Discription Check List
R1 75K, 2w, wire wound
R2 2K, 1w, wire wound, 10 turns; 0.1% tol; HELIPOT
R3 2K, 1w, wire wound, 10 turns; 0. 1% tol; HELIPOT
R4 75K, 2w, wire wound
R5 20K, 1w, wire wound
R6 5K, 1w, wire wound, 10 turns; 0.1% tol; HELIPOT
R7 75K, 2w, wire wound
R8 510K, 1w
R9 100K, 1w
R10 2K, 1w, wire wound, 10 turns; 0. 1% tol; HELIPOT
R11 1K, 1w, wire wound
R12 100K, 1w
R13 510K, 1w
R14 100K, 1w
R15 2K, 1w, wire wound, 10 turns; 0.1% tol; HELIPOT
R16 1K, 1w, wire wound,
R17 100K, 1w
R18 5K, 1w, wire wound, 10 turns; 0.1% tol; HELIPOT
R19 75K, 2w, wire wound
R20 20K, 1w, wire wound
R21 75K, 2w, wire wound
R22 2K, 1w, wire wound, 10 turns; 0. 1% toi; HELIPOT
R23 2K, 1w, wire wound, 10 turns; 0. 1% to!; HELIPOT
R24 75K, 2w, wire wound
R25 200K, 1/2 w, wire wound, 1% tol; (MTD. ON Mi)
C1 A thru X | 225 pfd, 100 vdc, 24 units , 10 mfd each (2 units in series)
C2 .6~,6~-.6 pfd, 90 vdc, BuOrd Synchro Capacitor with

brackets
C3A B 1 pfd, 1pfd, 600 vdc, GE Pyranol
C4 . 025 pfd, 1000 vdc, GE Pyranol
C5 0.5 pfd, 1000 vdc, GE Pyranol
C6 0. 6-.6-. 6 pfd, 90 vdc, BuOrd Synchro Capacitor with

brackets
C7TA, B 1 pfd, 1ufd, 600 fdc, GE Pyranol
C8 0.25 pfd, 1000 vdc, GE Pyranol
Cc9 0.5 pfd, 1000 vde, GE Pyranol
C10 A thru
X 225 pfd, 100 vdc, 24 units, 10 pfd each (2 units in series)
B1 1CT Control Transformer, MK 5 MOD 3A, BuOrd, with

MTG
B2 1CT Control Transformer, MK 5 MOD 3A, BuOrd, with

MTG

GITFTSSYIOND
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APPENDIX A (Cont’d)
Part No. Description Replacement|
Check List
T1 L1262 (NRL 3695K) Interstage Transformer
T2 L1262 (NRL 3695K) Interstage Transformer
T3 KS8774 Western Electric Fil. Transformer
T4 464-001-161 Jefferson Fil. Transformer
M1 50-0-50 pA Weston Model 301 .
S1 11-Position Rotary Switch (Limited to 7 positions)
Nonshorting
S2 DPST Toggle Switch Bat Handle, 3 A, 125 V
S3 DPST Toggle Switch Bat Handle, 3 A, 125 V
54 DPST Toggle Switch Bat Handle, 3 A, 125 V
S5 DPST Toggle Switch Bat Handle, 3 A, 125 V
K1 Relay Clare Type A 13751 DC, with cover
K2 Relay Leach 737 PS AC
K3 Relay Leach 737 PS AC
K4 Relay Leach 737 PS AC
K5 Relay Cramer CF2 Time Delay
K6 Relay Leach 737 PS AC
K7 Relay Leach 737 PS AC
K8 Relay Leach 737 PS AC
K9 Relay Clare Type A 13751 DC, with cover
Vi 5726 Vacuum Tube, with shield
V2 5691 Vacuum Tube, with clamp
V3 5691 Vacuum Tube, with clamp
V4 5691 Vacuum Tube, with clamp
V5 5691 Vacuum Tube, with clamp
V6 5726 Vacuum Tube, with shield
Vi, V8, V9,
V10 NE-16 Vacuum Tube
XK1, XK2,
XK3, XK4,
etc. 12 Octal Sockets for K1, K2, K3, K4, K6, K7, K8, K9,
V2, V3, v4, V5
X7, X8, X9,
X10 4 Bayonet Sockets for V7, V8, V9, V10
X1, X6 2 7-pin Miniature Sockets - National - for V1 and V6
TB1 Terminal Strip, 17 terminal, Jones
TB2 Terminal Strip, 17 terminal, Jones
El 1 Mtg Board for resistors
01, 02 2 Condenser mifg. plates for Cl and C10, with 12 mfg.
studs
03 1 Relay clamping plate for K2, K3, K4, K6, K7, K8,
with 6 mfg. studs
n Lamp with socket and bezel, green, 115 v, Tw
12 Lamp with socket and bezel, green, 115 v, Tw
13 Lamp with socket and bezel, green, 115 v, Tw
14 Lamp with socket and bezel, green, 115 v, Tw
F1 Little fuse (MTG. ON M1), 1/200 AMP.
El Chassis, Panel, Brackets (Assembly) with Nameplates
S
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11

Part No.

Description

Replacement
Check List

Remote Control Box

11 Lamp with socket and bezel, green, 115 v, 7w
12 Lamp with socket and bezel, red, 115 v, T w
S1 DPTT Toggle Switch

TB-1 Terminal Strip, 7 terminals, Jones
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Cabling Data (Cont’d)
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14 NAVAL RESEARCH LABORATORY -
APPENDIX B
Cabling Data (Cont’d)
Mo, Color oo | 5B Function
1 Black TB-1|1 R1 Synchro Rotor Buss
2 White TB-1] 2 R2 Synchro Rotor Buss
3 Red TB-1| 3 S3 72,000 Yd/Rev. Range Synchro Stators
4 Green TB-1| 4 S2 72,000 Yd/Rev. Range Synchro Stators
5 Orange TB-1| 5 S1 72,000 Yd/Rev. Range Synchro Stators
6 Blue TB-1| 6 S3 2X Elevation Synchro Stators
T White-Black T™B-1| 17 S2 2X Elevation Synchro Stators
8 Red—Black TB-1} 8 S1 2X Elevation Synchro Stators
9 Green-Black TB-11 9 Spare
10 Orange-Black | TB-1 |10 Spare
Connection TB-1 CP-191(XB-1) /SPG to Fire Control Switchboard Cable No.
Cable Type MHFF-10(MHFA-10) 1
D
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APPENDIX B
Cabling Data (Cont’d)
Wire Color From To Function
No.
1 Black 9 1 115 A. C.
2 White 10 2 Train Limiting + B/W
Indicator
3 Red 8 g Spare
4 Green = 12 o 3 Elev. Limiting
1 o & Indicator
% 85
5 Orange ., 13 Eg 4 Elev. Switch Common
< <3
v~ =\ . e s
6 Blue a 14 DH 5 Train Limiting + B/W
3) &9 Switch
e b=
Z OoRn
7 White-Black] < 15 Om 6 Elev. Bandwidth
Switch
8 Red-Black 16 7 Elev. Limiting
Switch
Spare
Spare

Connection

TP-1 CP-191(XB-1) /SPG to Computer/

Director Remote Control

Cable No.

Cable Type

MHFF-10

2

15
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APPENDIX B
Cabling Data (Cont’d)
“I{Iiore Color From - To Function
1 Black TB-2 17 | Unit #12 75-77 | 300@ 20 ma
2 White TB-2 6 | Unit #12 58-64 {300 @20 ma
3 Shield #1 | TB-2 5 | Unit #12 49-57 | Pwr. Supply GND
4 Black TB-2 4 | Unit #12
5 Red TB-2 4 | Unit #12 100-108 115 A.C,
6 Shield #2 | TB-2 N. C, |Unit #12 N.C.
7 Green TB-2 3 | Unit #12 91-99 {115 A.C.C.
8 Yellow TB-2 3 | Unit #12
CP-191 (XB-1)/SPG | MK 25 MOD 2
Computer-Tracker |F.C. Radar
Radar
c t CP-191(XB-1)/SPG to Radar Mk 25
onnection Mod 2 Unit #12 Cable No.
Cable Type MCOS-6 3
D
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APPENDIX B
Cabling Data (Cont’d)
Wire | color From To Function
No.
1 Black TB-2 12 | Unit #17 15 |Elevation Error
Signal
2 White TB-2 11 1 (17A1)* Z1 3 [Elevation
Parallel-T
3 Shield #1 TB-2 9 | Unit #17 16 |Elevation
Signal GND
4 Black TB-2 10 | (17A1) T 3 |Elevation Error
Rate Signal
5 Red TB-2 10 | (17A1) 3 |Elevation Error
Rate Signal
6 Shield #2 | TB-2 9 | Unit #17 16 |Elevation
Signal GND
7 Green TB-2 7 | Unit #17 201 | Elevation Auto
Enabling Relay
8 Yellow TB-2 7 | Unit #17 20]1115 A.C,
CP-191 (XB-1)/SPG MK 25 Mod 2
Computer-Tracker |F.C. Radar
Radar

# Direct Connection to (17A1) Z1 Term #3.
t Connection to Unit 17Al (Elev. Servo Amplifier Term #3).

Connection

CP-191(XB-1) /SPG to Radar Mk 25 Mod 2

Tracker Unit #17

Cable No.

Cable Type

MCOS-6

4
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APPENDIX B
Cabling Data (Cont’d)
“I?(fe Color From To Function
1 |[Black TB-2 16 | Unit #17 14 | Train Error
Signal
2 | White TB-2 15 | (17TA2)* Z1 3 rain
Parallel-T
3 (Shield TB-2 13 | Unit #17 13 Train
Signal GND
-
4 ||Black TB-2 14 |17A27 3 | Train Error
Rate Signal
5 { Red TB-2 14 | 17A2 3 Train Error
Rate Signal
6 Shield TB-2 13 | Unit #17 13 Train
. Signal GND
7 Green TB-2 8 | Unit #17 19 Train Auto
Enabling Relay
8 Yellow TB-2 8 | Unit #17 19 115 A.C.
CP-191 (XB-1)/SPG | MK 25 MOD 2
Computer-Tracker |F.C. Radar
Radar
# Direct Connection to Component (17A2) Z1 Term #3.
1 Connection to Unit 17A2 (Train Servo Amplifier) Term #3.
; CP-191(XB-1)/SPG to Radar Mk 25 Mod 2
Connection Tracker Unit #17 Cable No.
Cable Type MCOS-6 o
* %k X%




APPENDIX C
Equipment Photographs Figure

AN/CP-191 (XB—T)/SPG Computer-Tracker,
Radar Unit Front View 1

AN/CP-191 (XB-1)/SPG Computer-Tracker,
Radar Unit Top View 2

AN/CP-191 (XB-1)/SPG Computer-Tracker,
Radar Unit Right-Side View 3

AN/CP-191 (XB-1)/SPG Computer-Tracker,
Radar Unit Bottom View 4

Cabinet for AN/CP-191 (XB-1)/SPG
Computer-Tracker, Radar Unit Interior View 5

Control Box for AN/CP-191 (XB-1)/SPG
Computer-Tracker, Radar Unit Interior and Exterior Views 6
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Fig. 2 - AN/CP-191 (XB-1)/SPG Computer-Tracker, Radar Unit (top view)
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Fig. 3 - AN/CP-191 (XB-1)/SPG Computer-Tracker, Radar Unit (right-side view)
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ALTERNATE SHOCK MOUNT HOLES
FOR - VERTICAL  MOUNTING \

CABLE
TERMINAL
TUBES

B
-

CABLE
ARM

SHOCK
e MOQUNT
FRAME

SLIDE
LOCKING
PINS

Fig. 5 - Cabinet for AN/CP-191 (XB-1)/SPG
Computer-Tracker, Radar Unit (interior view)
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EQUIPMENT RESEARCH BRAN
NAVAL RESEARCH

v W
COMPUTER-TRACKER, RADAR
CP-IB1 (XB- / 5FS

Fig. 6 - Control Box for AN/CP-191 (XB-1)/SPG
Computer-Tracker, Radar Unit {interior and exterior views)
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APPENDIX D
Plates

Title
Functional Diagram of AN/CP-191 (XB-1)/SPG
Schematic Diagram of AN/CP-191 (XB-1)/SPG
Wiring Diagram of AN/CP-191(XB-1)/SPG
Bottom View of Chassis of Control Unit
Details of Chassis Blank
Details of Chassis Blank
Details of Chassis Blank
Assembly Drawing of Chassis Blank
Rack and Mounting Bracket
Rack and Mounting Bracket
Assembly Drawing of Rack for Mobile Radar
Details of Rack for Mobile Radar
Details of Rack for Mobile Radar
Details of Rack for Mobile Radar
Details of Rack for Mobile Radar
Mount for Size 1 Synchro
Clamp for 1-CT Synchro
Meter-Face Protector
Panel Handle
Handle Bushing
Components for AN/CP-191 (XB-1)/SPG
Panel Detail
Components for AN/CP-191 (XB-1)/SPG

Components for AN/CP-191 (XB-1)/SPG

25

Plate No.

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

GITITSSYTIND






27
TRACKING
CHARACTERISTIC
ONS FUNCTIONS
) ( )
LOCAL CONTROL
—_——
| ELEV. AND RANGE |
| CONTROL BY—PASS
i | ELEV. ERROR LIMITER
CHARGE STABILIZATION I el
-TIME DELAY | ELEV. LIMITING | VI o +EE-
A _ e ]
: I a/cﬁ % > = R3 4300V
—_ | l K2 0P |
- | > @-Io%wu Dlat-ShLA
K5 | I 1 =
2 sec. | | ELEV. REDUGED -~ BANDWIDTH
( APJUSTABLE [ ELEV. | ve o | ELEV. RATE ERROR
DEL AY 8 v|7, -
| w | vz )A ol _ |QELEV. PARALLEL- T
L] > DN einle
xl3 FILTER|gt 300V
| | »H 2570 =300
| | 5
I | TRAIN J,aRon UMITER
TRAIN + ,
| LIMITING I Ve ot ar
| AND B | Ao i —[¢ND
[ [ » 3
| T O [ +300v
R23 ‘—&2V
] L-L_. _ _| @_llmcm
i 1 m i
TRAIN REDUGED ~BANDWIDTH
VS ol |eTRAIN BATE ERROR
Vo) L—o—l— — _l¢IRAIN PARALLEL-T
. VIO)
" ma 30V
_g FILTER - 300V
pE Izeno -— ==
REMOTE .
CONTROL %?
l‘_— T T T T T[T T 71 METERING |cmcun'
'_o | 1| | | Fl
| [ | 6 sl
| ° | Ml

LOW-ANGLE
AIRGRAFT

LN/CP-191 (XB-1)/SPG

NORMAL  SURFACE

TARGET

TAT8SYIOND

a3




SYTIND

AUTOMATIC SELECTOR AND REMOTE CONTROL FURETI

AN

nsv AGCC
15V AC

ERE

ELEVATION ANGLE - RANGE - ELEVATION AUTOMATIC TRAIN AUTOMATIC
MONITOR MONITOR TRACKING - MONITOR TRACKING — MONITOR
> — > o— oo
MINIMUM Kl MINIMUM K9 K4 K6
ELEVATION RANGE
RIO — RIS —
@ v3 [+3o0v @ v4  |+300V @—‘ _Q;I
B B2
» 4
A L A
ANTI - ELEVATION TRAIN
IAMBIGUITY ENABLING ENABLING
RELAYS RELAYS
S S2S3 Ry R2 S| S2S3
\ e2X 72 000 YOD/REY / N\ v J

FROM FIRE CONTROL

SWITCHBOARD

FROM RADAR

MK. 25 CGIRCUITS

3666 C 4 - Plate 1 - Functional diagram of




T3
WE.-KS8774 :

oo
o

RADAR
MK 25
I MOD 2
™2 |
g L TRAIN g UNIT 17
’ l ERROR SIG 4
. |
= k7 . 15,1 FROUM TRAN 73 TRAIN
737-PS = baRALEL ~T 3 (1782,
R20 21
20K |
; ww I
cou ——o— |
T30 5691 . (a | TRAN ERROR | 5 TRAIN
< (65L7) ! 5 | RATE  SIG. N (i7A2)
M K5 3
%RFNJIER 7 l
2 y I
M2 TRAIN I
2 SECOND - ERROR
TIME DELAY GATHODE I
FOLLOWER o
I
ELEV, ow o—fFP k8 L athrux
FILTER] TRAN  Ri8 737-PST225 MFD
ZERQ FILTER 5K S 8 (13! TRAN 56 UNIT 17
Lo— ZERO WW 4 {3} eno
182
TRAIN ERROR
SIGNAL LIMITER I
ww l I
W W w I |
— | L
Ta U ? -
JEFFERSON |~ _——
_ < 464-001-161 7 5 FIRE CONTROL
ce B | SWITCH BOARD
Lo— A
1GC MKi2, .6-.6-.6 RADAR RANGE 2
A1z MONITOR K9 37 | &8
00K B2 A13781 104 l
IcT
T2 Ria
) oSt B2 Li2e2 L 0K I
g2 P 1
s3 R 0.25MFD |
cs i3
. To.smry l
va |
5691
(65L7) |

RS
"ADAR RANGE 72000 YARDS/ REV.
i SYNCHRO STATOR 8US

\N/CP-191 (XB-1)/SPG

SYNCHRO
ROTOR BUS

G31318SYTOND




RADAR MK 25 MOD2

COMPUTER MK 1A OR
OMECTOR MK 37
REMOTE CONTROL -BOX

FIRE CONTROL
SWITGHBOARD

ORI

DIREGTOR ELEVATION 2X
SYNCHRO STATOR BUS

3666.D 1

Plate 2

<
=
<
—
e =
— _— —— —_———,—— e —— —— — ]
l FUTWATIC TRACKING CHARACTERISTIC SELECTOR <
mwend
I I 182 -
UNIT 12-75.760r 77 ﬂoovcc =t
| ALTERNATE . UNIT 138 354,60,67, 69 ar 7t ) I ™m
friame)
NIT 17 ELEV.
u———kglgnnm @
ELEV (174a1) 21 Olrnm dl K3 'I‘
ELEV (A
PARALLEL- RS 737-PS ﬁ 8
30K l ! 20K T
8 LEAGH — 5691 -
* ELEV. 2 sL7) 2
ca ,(|7A|)@ E’i%n C‘O\ﬁ 7 7 [ T ‘s |1‘Er;
| MFD RATE SIG. 1 !E:%ﬂglou Jf.
1 7
—— Oy | CATHODE X
I 2 ¢ | FOLLOWER  $——
(174} T7 3 H
ELEV. €L ELEVATION 5
Eﬁ'?‘m c2 I ERROR _ SIGNAL cl
16 MFD LIMITER Athry X
‘ 4@ E,;iXL @ 225 MFD
____l Wiz SN i
- 5726
AUTO TRAIN wrrn' ( 6ALS) oFF st
IS AC  ENABLING I ® ®
AUTO ELE\( UNIT 7(:)
NSAC  ENABL ELEV : - St st (0] st ® nzs
umT oW S LIMIT P (o] FI 200,000
R R2 R3 R4 -l (f\ivousa s ma :uw+ 1%
s 75K 2K 2K 75K WESTON oc |4 baW
2WWW WW ww 2W,ww -
& 3 A MODEL 301 |50-0-50m4
UNIT | -300V DG 07 107
{£0 l@
3]
UNT 12~ 48, 495051 OI l@
Mn 7
UNIT 12 100-108 ||5v AC |O
UNIT 12 91-99 18V ACC @_L [
OI s v ACC |Oﬁ =
owaN\G- [ 3% BY- PASS
QI ®_—l .I: !g INDIC ATOR
Ol |@__L— I O 4 c2
0
S5 [ find @'/ iIC MKI2, .6-.6-6 DIRECTOR ELEV.
| EQ ekl R MONITOR
LIMITING .u-m-. '5 [ ° ol
o usv IGT )
ELEV‘ @I”IIL 53 )
B/W SW. 9 s2 [
ouceo b} v >
BR_LIMIT, | """ (uce. 53
B Bt
I HoAeroid b}'lﬁl
ELEV. won.| 54
W, @
COMMON
ELEV. ELEV.
LIMITING °> [
(1
|C>
D) &2 Tircer vercarn Z e
O s o @] B4 |©——°
‘X TRAIN LIMITIG
o) TARGET. INDIU\"DR 13 G) AND REDUCED
INDICATOR BANOWIDTH
T o G O_® ©
T‘I — ——

Schematic diagram of



~
L
"wire

31

GITITSSYTOND




YIONN

il

wd T S e S e S
T T R ~ g N <~ W ~ L - E

&ﬁ'&w’&% S oS e GEmm .
ARRIR_R"R KRR RER KRR | R 95’ /-

CIR cie ciP

{

DO

- N =
Y
oo NOTE. GlA-§
TINE DELAY ALL oo}
NELAY CLOMED
MorR ©
K= —
Pl
=
)
wire
THROUM
HOLE *A"
[ i
1
S
& -s‘ ; zms M K‘@‘od. 2
s HRS TN \ s,
T]6 7|6 4b 7

19 78K
mpi-7Bx
T

s

SES o
./

a[s,

-
1|8 L)

i

g

H
&9
2

,'r®/
SE S

(‘\

LN

8-
7 m
;ﬁ)

P
@

0RP990900DOHRODDOY

i
g0

g
o
2
>

"5 b g

WIRE At-=—-Hi-—HD

ey
=Y

3666 F 2 - Plate 3 - Wiring diagram of AN/CP-191 (XB-1)/s




——— aF

3

| unit

i
~
|
|
o |
N :
o
—
e
) i
o' 1
° :
- i
‘o
LN
T
&
i

NOTESe
b- F0A. - 9ppocas

-3 oA -8 puEsS
e -"foa —y s
f-4o4. -22mma5
‘-ﬁ"am_ By 7

33

AL - O ROLLRD STEEL
gﬂm‘ RATE g CHMMATE

Puaynry- 1 ovy




’
" 4

3
1337

/
“g

3600 D 2948 - Plate 4 - Bottom view of chassis of contro.

84
/16 §

&

UNCLASSIELED _ L
© K
. - o o o
S @ - <
*
! v
-0
G- e —e
|
I ﬂﬂ
o
_
!
v |
t
3
! 1] O o e
_, et _
X - .1@ T ~
I
P 222




UNCLASSIFIED

2 N mm
8
%
8  J——
_ ? /..mlv
JEA JAY
N NP
-0 N
7 T




UNCLASSI1F1E]

G

@

v
/ DRILL ﬁ 4 HOLES

RiLL § 4 roLes

faR)
\*

-4‘——1.875————-

18.687

20.687

FRONT PANEL

MTL. COLD ROLLED STEEL
ONE REQ

b O

1
B THICK

2678 - Plate 5 - Details of chassis blank




- 194 - - -

ﬁDRILL

!

—ncn"lK

317

—— g — T T o —

_— — ,_1 - l}:':_’lk_
S —— 2% - -
4 stocK
— e
2¥
!y
S g *

10500———— -

L e

i5.250-

REAR STIFFENER
i MTL.~COLD ROLLED STEEL
“ONE REQ.

ank

GITAT5SYIONN




A1S5SVIIND

FRONT STIFFENER
MTL-F nd v 4 sTeeL AmLE

ONE REQ.

i e L. :
— i - 4% -
]’{{ t 1—‘“ T V S -
44 ORILL-2 HoLES o ; i ’ ’
i 1
I | M I'
N 54' ¢ |
I [ i
: L
i * !l
é"“‘\\!l) é— 3 t
A . 2 ___T#—._l —— e .. - -
<
RAIL, LEFT HAND
MTL.- COLD ROLLED STEEL 7 B
ONE REQ. — B
w = — T
[ 18 ]
. ._l [ - 57000 1‘ % , "-l l
F C— # € S “__4& ?—,312_ ..{_
' 4315 —r— =8 _+l
: 13250 f 4
14 " —— I
@ SIDE STIFFENER DRILL & TAP
MTL- & x4 » ?' STEEL ANGLE j0-32. 5 HOLES
Two REQ.
B iral
T
nsot_..]’ - i 15 716_ v—f |
e T e "
& . g T T D — ____* T .3l2
S 10,062 ] !
— /4.052———.'

DRILL & TAP /0-32 4 HOLES

2680 - Plate 6 - Details of chassis bl




39

194
1
— A6
1562 ~

DRILL NO. 15

.

b 2
{—é sTocK /

4
8 HOLES 2R
/"§DRILL
B M |
i - L L — _‘__“—_:}—:f"? £
e ——it4 ' | B
g l
- ————— J— —ZI _——
* g

RAIL, RIGHT HAND
MTL. -COLD ROLLED STEEL
ONE REQ,

is blank

Lo
=2
<

L2
(¥
L]
"7y
sy




HopriLe -
& oRILL-2 HoLes

- S

L
e
8
r—uay
10. 1B F
X 5.4
— <5437 . ces
] - T
Lo—- ~—T——)
, 4 DRILL 18 HoLES n.688
LV‘_ )
K
g | usaa: 8.875
-+ - Tor VIE W 1 —- — I
| s -
| sz | |
fe—- F {
- J
|
‘- l L
ity g )
¥ LI |j,j ! —'—: H-1437
$ & ‘-.mm sl @ PLATE
11.250 = ‘_3% é’ THICK
16.082 MTL.- COLD ROLLED STEEL
e—— 64 ONE REQ.

SYT1OND

[*e)

1

=

]

—FF—3

i

2679 - Plate 7 - Details of chass




UNCLASSIEIED

MUuelq SI1sseYd jo Juimesp A[quiassy - § ateld - LLgp

~
<t
§e v
' S wewYRN  [ON] Jlow
SR » AN 97-%/5 [O1
Taaie[ + YRSVMND0T T4 | 113w V)
Wy S O T, JVE-O1 | 71| 3ava V5
27913 U2 Tpasanu507 RE-01 | 1] Javaa ¥vo
TWae | 2 FWNVH | § | cdwsiawad]
SYWE | + BN oW | § [ aawsinun|
0P TY Sdvwd Il
HEINTS

T @ 2UVd NS 99 'S D
SIVW OL 4 L¥Vd 2I9WIY 7

womi ¥ N3t Loss | xOudav NROHE SV € 2 T ¥law
0L 99 S % SI¥W gIIMIOIS T
*SILON




UNCLASSIFIED

43

— T

Ve T %3 “_/th\ Fa h q
|H|In H.Il”llt o nl:.
. ! ) ._ ' ~
_l —Hll.h F

_ _

: _

| 3 < |

R @ |

I3 Q 3 v |

e - @ @ - |0

| . . |

_ @ @ [

|

|
!
| |

”
/33

63




—m— m e
S 4 . 1L .
[5’ a $a ]I—/*Z— 24
Lj'.”“ - L & ?l
A Pa

2%

24"

o
() DRILL F HOLE. CENTER %-20 ACORN NUTS ON. INSIDE
OF HOLE & WELD OR SILVER SOLOER. 40 HOLES

PRIME 2INC CHROMATE. PAINT FREMCH
GRAY LACRU/ENRR

MATERIAL - 5’- C.R. STEEL SHEET

3600 D 2983 - Plate 9 - Rack and mounting bracket




w
<

UNCLASSIFIED

z
/e

i —

/

iy
S

0°

9

p 4
(8)
@

e

i

R R
QT4 -9

JIER




'éz
d)c

&

<

"%
234
ok )
3 < b . 6 <
poi © 950 & $2e
37 @ D
Lol 4= y 1
| e -4 & B
i 1 T ) -
1 L 3
# ot J
247 —ei
265
B B
@) %' veit - 10 HoLES
%) f-u DRILL & TAP - & HOLES
, (€) £ prie -24 Hotes
34—l
j PRIME ZINC CHROMATE

PAINT FRENCH GRAY LACR

MATERIAL ~ £ MR STEEL

3600 D 2984 - Plate 10 - Rack and mounting bracket




| 47

' | :
N — 1 - H
: o 2G) ASSEMBLY S
L! - & 1-RLQD. “\
SCALE +

RA 10D 967

QITITSSYTOND

42) g /
\ / /
/

PN o 2 ot
— P

SCALE T

RA 10D 947

twing of rack




BERA 10D 367 |

OF=" Qﬁ}'g‘""jf“'*
g 8w st @l

T O N

B13TSSYIND

® oo ~ @ rssueny
I- REQ D.

RA 10D 967 - Plate 11 - Assembly dr




49
-5 3REAM, ZHOLES I¥ LINE
@ ExExe onn
SAE 1020
N [-REQ'D.
- ; | —
¥\
i
Eagndste
. > SAL jo3o
SCALET | o —
RAIOD 267 ) L4
E
— &
i .
miin T, o
i . 209 DA
N . . : —A4 —L—  (z-noits)
’ - ———— ic
B 8 e Q—G ‘). . d/,
L i
L [
whe ¥ . s‘ . I
BXEXGE STELL
SAE 1030
SECTION A-A 1-REQ'D.
2 ReAM
WELDMENT
Z pia.x 2 Lo STELL {-REQ©. .
SAE 1020 SCALE T
T-REQD. L AIOD 967
-1
i
z
]
i
[
by
sScaLe &
RAI10D 967

of rack

3T31SSYTINN




e

oD =
[ERADDZET] =
e

———————— - ——— _ - - . - - « -

— U Iy U i =
i

NO.B-32NC-2 —-  —.
THRY PCS 5661 (3-WoLES) -
AFYLR WLLDING N\

o - ) S ———
- . - - {
|
L
@‘r WELDMENT
1 REQD.
3% £ piax § Lone sTreL sae lozo
o T-REQ D.
Ry e e | & . e e e e s e e o+ e aan e -
S
—— —k—ﬂ -8 D!

)
& PrLL
(3 HoOLLS)

I
3 s A 2Ex DK sTETL
SAE 1030
{-REQ'C Z
@ WELDMENT
(- RLQ'D.

RA 10D 967 - Plate 12 - Details




51

=

N

<

o=

_l
I LI I
NO. S-40NC-2

]
! %
: m “ r ( Z-HoLes)
! - : HH _j_ | | l
i F.
i ; £ L
‘ ~ -1 B I 4 L
| | 8 } ;" ¥
* R . i
| Lr .
. 15 -
STEEL
SAL 1020
e
scate t 2-REQ'D- seare &
RA 10D 967 [RAI0D 967
3
3 T 2% o e
5 £
Pai——.l.— G 3;‘1—.1._~ 35 '_"‘_35%.“"’*“_5&_’!
' : : | i
MGE b 3 - — i - e e T e — -4 < —o}
)] 2 o+
‘ L A BZ°C SINK 0TS DEEP 7 HoLrs
frefs! bl M8 s (st secTioR)
- L ,
{ % o]
/ . T f un.rnzbuouc, INS. MAT. (BLACK)
2-RLqD.
182 P e . q
(z-HoLLs) T SECTION ng HoLES
45) SPRING STEEL , SCALE .
415 2TTYPEA CONRZ  SCALE T SCALE &
2 REQD. [RAIGD 567 | [RA 160 967 |
R 3F e
s L ] , =
. = ey Iy .
e S —019-R —3 _ e
I ‘ )
1 }
T[T L ]
T, B T
kg b I»-_,_l S 1sT oM.
: ! (zwoLes)

SPRING STEEL

47-5-21 TYPE A CoMP. 2
2-REQD.

SeALE +

RAIOD 967

1s of rack

T

LA

@31415§




NO. 8-32 NC-2
THRU PCS. 61262 {3-HOLES)
g g APTER WELDING

(REF) L. 2 FIT ]
: No.1a(182) PRuL 1
s SaL ~ ]
b | e D wiTw P el 5 'L /' (3-Mouts) |‘
13
%

[}
i . %[. *
0 e bl

-
L
-

- T U 3 3an
B
3
3
Ll v
ry
2zenvet
(-o3) |
/ !
2 oA — —No.B-3ZNC-2
@ SST:éwa VA (2 Hores)
2-REQ'D
@ sten
SAL 1020
2 REQD
]
SCALL z,'— ) SCALL T |
[RA10D 967 | [RATOD 967

RA 10D 967 - Plate 13 - Detai




53
-l
s X
{60..| Ho.36(.106S)ORILL
N O |
1}
Z DI
3 Dm.{nsf)"‘l L 5
CL.3 FIT WiTH PTS. 32,3G,63.
STEEL
@ greny
! REGD
STEE
STLLL SAE.1030 @ X 'Pz
3 -REQD | -REQD
— ~-—~—J \
SCALE T SCALL T
RAI0D 967 RAIOD 967

—— . - v

i

e - -

SCALE T
RA 10D 967

of rack

GITATSSYTON




B RAIOD 967 ]

[

QITAPSSYJIND

82 FrAEx 2 sTIRL
9

| 21—
i ~— ND.10-32 NF s -F-20NC-2
. (2-HOLES) (5-HOLES)
———————— __/‘—_d_—-‘-_'r|_______—_—_———v—*' Tt T T T T T e T VT T - -
/ ¥ ¥
i §
.?" - l I|L B :l Ul -
! b ’ T o A — S SO
"% N | oo |
' [¥] ' Ll :
| l | - |
! \
O e M g
2 DIA
/_(c,-nou_s)
¢ Q/ — 1
2 o |
o e ? , of,
| | &
| O :
. LI 1E L
—_T__ I ‘ .
P

SAL 1030
[ | -REQD
9. e —

(3]

b -5 - - SR m e -T— 4L, + e ek
| I

- e

] U i |
? ] Siz"’* :

[P S | N
’1 -~ NO, 5-40NC-2
(2-nouves)

‘RA 10D 967 - Plate 14 - Detail




55

I ; 5 -
35 e 3% |
|
i e
- -~
]
SCALE T
RAIOD 967 |
287
— -3 - Lz ~
a3z
i
i
~ N2 T-40NC-Z
(2-noLes)

!
ar
1 e
Y4 L4
=1 :
7 ;
i
~ 3} I 13- —‘
SCAET
RAIOD 967

SAE 1020
\ - 1-REQ'D+

1 7 : \
(65) P X TS LoNG STELL
Q E X &9

Z pIA K g LONG STELL

SAL 020
I-REQ'D.

WELDMENT
I-REQ’D

ZFE AM.THRY PCS.6¥-~¢6
(AFTER WELDING)
ZPnxg Lone steEL

SAE 1020
1-REQ'D.

5
& PA.

»f rack

GITATSSYTIND




5
35

la3rarssviaNg

] .
- o s-40NC2
( 7-HoLES)
S O e % e e S A P S s T TR T
ﬁ»i"\~% |
LS
. S — —_ e e m—a—
{§1 SYFEL, SAE 1030
2 - REQD
| E— : S S S SV ju
—— 772 . ’-4,. - 5% -- —_— -
|
“ - o ) R e —— illewaliivl e i sbovr—
T
w
=§
o
: !
e
| i
(T ,
- AN
_ﬁ_L D R —_—
£ A
2 i e N2, srite
ie H 3
i (¢-nores)
i
- -F 13- 1%
[ S [ e —— ]9, [

STELL SAL 1030

7- REQD.

RA 10D 967 ~ Plate 15 - Details




CONFIDENTIAL

“
~+.500 [

SECTION A'-A
260

MAT .- DURAL

—060
2257 D/A.

2-40 TAP 3-HOLES, /20°APART.

ON 2.500 D/A.

)

‘

H{Z6d) bR,
l 2-HOLES.

3600 A 2911 - Plate 17 - Clamp
for 1-CT synchro

1352 WASHER

CONFIDENTIAL

MATERMAL ~BRASS
B REQUIRED

TAP 832 NC- 2

57

1100-5P-1821 - Plate 16 -

Mount for size 1 synchro

EX
MATERIAL: 245-T T
FINISH \23~ ALL OVER

DRILL *i8
J3
o5 DRILL
&
sl o
3 |
I i ¥
I -+
372
2.625
- 2.001
PR i
R HE L

3600 A-6 - Plate 18 - Meter-face protector

QITITSSVIIND



58 NAVAL RESEARCH LABORATORY Ul

5 I FAD
gﬁ > 24 THREA

1100-SP-2368 - Plate 19 - Panel handle

—HT— a%
7 |- ! 3 o4

78

23 > MATERIAL -~ BRASS FS
:1 -

. kA

xz

A
\_*omu A (3122238) THRU
C. BORE 375 UIA.x . 3/2 DEEP

1100-SP-2369 - Plate 20 - Handle bushing

MATERIAL - BRASS




59
—
s P
A
2
n
ERIAL ¢ 24 ST DURAL , O.125" PLATE
REQUIRED : 2
€ POSITION TOLERANCE : -.t-.-h'
ENGRAVING DETAL
LEVATION . TRAIN E+R e
2w LMITING  NB .
NG BY-PASS “‘Fi
¥

|
i
ONLY
ON WWTE CENTER BAKELITE
NESS ! APPROX. L= (NT CcRITICAL)

ETIERS § HIGH

Q3T11SSYTINN




// 20 HoLES, ¥ 26 DRILL

GRTITSSYTONN

- - - - - - -9 — - - - - - _T
'€>———-'—€9—————————€F——— - ‘1" - - - - - — __‘_E‘ig
1 | | ] \ '_|g l
| | I
| | i \ N ‘Ig‘
! L _|I_' 32
531 Zu. MA
| . r T 5 No
| | g 2" z
Vo 'z£- 32
- e
2
i 1"
4ll
32
2% "
1 —=
0

£
ke £ 4 woLes, £ DiA.

1~ 5
w
»l-

»

Lt

! 1 1 R ! o
e - _ e

_ . R R Y _ _ \ f \ 1 Yo N

o l Ne
3 ey .
______________________________ & t e — L
=\
1
¥ Iz HOLES, # 30 NAMEPLATE  NO.REQUIRED: 1{
f 3% 1 2" : 4 HOLES, %30 Drww A oLt BLAC
r _"3 <= ! 4 vores , L oA, THIC
b

T —— Sl :
N~

2 HOLES, ¥20 DRILL

BRACKET - NO,REQUIREDS | onwY
. MATERIAL.: S25 DuRAL
TOLERANCE § %20 DRILL WOLES
SPACED 5-\2-_" + 'é?

3600 C 2914 - Plate 21 - Components for AN/CP-191 (XB-1)/SPG




L :l;‘
P~
o
‘ * v
*;; i+
e " “| - - = <3
’ " s il e
o ‘@/ —B ; . N . -_';N_
S : i f '~
| ’ T* | T
i o
' - t
| < - 3%
e

ail




l
T T
!
|
1 M -
‘ ,{ . —_—
1o
¢
: — - -
!
!
=
~k2
4
EE
[ )
O
=
=2
©
P || fere
! ~
1
!
i
!
i
| '
| I;f
: - -
| |
! wf
b -# -
[
[ '
HE
iy i
'
!
|
Notes : o AT I
=" a,b,c,d NAMEPLNTE LOCATIONS (USE ACTUAL NAMEPLATE AS TEMPLATE IN LOCATIG MOUNTING HOLES . DRILL & TAP FOR 4--40 ScR
[4 ZHOLES |, DRILL & COUNTERSINK FOR. £-32 FLAT HEAD SCREW
§ 4 HOLES, DRILL & COUNTERSII FOR ~§-31 FLAT HEAu S0
[} 3 HoLeS, #25 DRILL
h 9 HOLES, 2.' DIA,
i 4 HoLes, 1" DA,
J I Hote,” 22" oia k 4 Houes #1DRLL

PAINT 3 ZINC CHROMATE PRIMER : 2 COATS FRENCH GRAY

3600 C 2915 - Plate 22 - Panel det




63

G Hoces , #16 DricL

ENGRAVING FACE

_RELAY CLHFUAPING PLATE  No.Zeawrwrs @ 1 oniy

RS -é- 24ST CURAL PLATE

RUBBER CEMENTED IN PLACE

l‘—"xu.g. STRIP WITH MOUNTING STUD CLEARANCE
AS  SHOWN .

ml-

ENGFAVE OR TAE STAMP
DIRECTLY OK CLAMPING PLATE

;,T“‘
ek

! - 4 doEs, %16 DRILL
2 - 7 Woies, 3" Dia.
3 - 7 woLes, .'6" DIA.

MOUNTING  BRACKET

No. ReQUIRED ¢ 4 onuy

MATERIAL 1 L" sTEEL | PLATING i CADMIUM  W\TH
8 CHROMATE DIP

| - 8 HOLES # 30 DRUL

- 2 -6 Hou—:s 2’ DiA.
| 3 — | HOLE #DlA
-,
n_lf_l_ NAMEPLATE = MATERIAL ! BLACK ON, WHITE CENTER,
T_J : APPROX, ’l‘E BAKELITE

o ENGRAVE LETTERING AND NUMERALS AS SHOWN.
T3y METER SWITCH — STD, 30°ANGLE BETWEER
! PO'$\TIONS ENGRAIED LINES
N N LEN&TH RATRMNDING FRom
g + RADws
- N REQUIRED ¢ 4 oy

QITITSSYIOND




M SSYTINN

1/ = =~ -% e o
/ /A A 7y .
P Y // / - #'R / ////// -_
o\ z >
b T e
'
| | !
[‘ L] ) = % ) o -
- Do
Ny ———— -
K2 K3 K4 K& K1 K8
LimiT FILTER AUTO AuTo FILTER LivT
< K! CONT. ELEV. KS & DELAY TRAIN R, CONT. K9>

T

. 3" — —
I b= i -
L ¥ 13 ——— -
———— l .:_‘ l
an 8
] v ¢ ' 1 1
10 HE 111 1 HE H
' 1 ’ '
'
I .
. !
METER 1
¥— _ELEVATION'*'_' 3 o 4 ¥ rRAIN
DOWN . uP ' FILTER \ | / LEFT RIGHT Fu
LIMIT LIMIT ZERO 2 5 LiMiT LiMIT

ay . (Ty U R*- ,_\'-'-:G.- e 11 LI
PR A I

3600 C 2915 - Plate 23 - Components for AN/CP-191 (XB-1




DRILL & TAP 2-32

No. REQUIRED 2 b

8-32 THREAD | LEAVE APPROX,
MATERIAL : STEEL.

E' snoupER.
]
. KEX.STUDS
1 .
z PLATING : CADMIUM

" PROVIDE WITH WING NuTS 3 STEEL., PLATED

DRILLLTAP 8-32 APPRox, 4'DEPTH, BoTH ENDS

_HEX. SPACERS

NS REQUIRED : |12
MATERIAL S STERL

PLATING + CADMIUM

2! |2
T 3
L]
1
°_ ELEVATION ™ .  ELEVATION © 4{
* REDUCED SIGNAL ~
, BANDWIDTH LIMITING l
_..2 NAVEPLATES 1EA. Reirsp
- - -
4 T BLACK-ON- . :};-T%“ EENTEE BARELITE
i SUuPPLY . WITH ' MOUNTING HOLES
| #50 T M
v ]
TRAIN EL. & RANGE _|
‘RED. BAND. CONTROL -
& LIMITING BY?EASS . I

i

e e

4 $30DRILL. MOUNTING HOLES
L]

| oy 5
- e L/_ UNT NAMERATE 1, Resiieép
RADAR MK.25 Mot 2 " BLACK-ON-WH(TE -CANTER ¢ BIMRLITE
COMPUTER - VRAL KER, RADAR g T .
cm A (xErl)y/3Pg h S
=N

! RADIO DISiON IE ——

AL RESEERCH LABIRATIRY —.

EQUIPMENY RESEARCH SRMICH

: i~

M L.}

pt———— 3 —————————{

Larrmens Hewnrs
e 1

-
‘8

c-t'

MMERATE  (REQ'D.
‘BLACK-ON-WHITE CENTER
K saceLirs

i
7/’
C—f;‘,,
65 =
=
™ -
-
[ ¥l
[ ¥
"ry
v
L)
2-%o panL MOUNTING HLES
~AIRCTYF /Nom SURFACE
g M\T\\’j L
~ [ e T e ik
P .

£-%0 DR MowsTing Howss

%1 P i

7

__/ﬁ

J RAGAET WK B s Mot
TONTIGTC oK
COMPUTERTRACKER, RADK e
CP:ISIXB-1)/ SPG —¥b

TWAL RESEARCH LABORRTORY], ¢
RADIO DIVISION m—z
EQUIRNENT RESEARCH BROCH

"‘-— . . p—
& N # i
3‘

NIT NAMEPLATE [ RERD.
BLACK - ON- WHITE CENTER

2" BaneTe

3600 C 2946 - Plate 24 - Components for AN/CP-191 (XB-1)/SPG




