Downloaded from http://www.everyspec.com KNG

MIL=-C-23727A (wp)
- 1 SEPTEMBER 1965
SUPERSEDING
. . MIL-C-23727 (WP)
IS JANUARY {964

MILITARY SPECIFICATION
_'ih COMPUTER SET, LOFT BOMB RELEASE AN/AJB-3A

tl‘ This specification has been approved by the
Bureau of Naval Weapons, Department of the Navy.

1. SCOPE

1.1 Scope - The equipment covered by this specification shall provide the functions of an
all-attitude flight reference system plus a correlated loft bomb release system,

1.2 Classification - The AN/AJB-3A Loft Bomb Release Computer Set shall consist of
the items listed in §, 9.
2, APPLICABLE DOCUMENTS

2.1 General - The docilments listed in 6. 11 of the issue in effect on the date of invitation
for bids form a part of this specification to the extent specified herein,

3. REQUIREMENTS
*3.1 Preproduction - This specification makes provision for prepreduction testing.

*3.2 Parts and Materials - In the selection of parts and materials, fulfillment of major
design objectives shall be the prime consideration. In so doing the following shall govern:

{1} Microelectronic items shall conform to requirements specified herein,

(2) Other parts and materials requirements shall conform to Specification
MIL-E~-5400.

(3) Nonrepairable subassemblies, as outlined in Specification MIL-E-5400, shall
be used when practicable. The general size of the subassembly and the amount
of circuitry to be included therein shall be approved by the procuring activity.

k,}" Nonrepairable subassemblies must be reliable. (See 8. 4)
4 (4) When previously produced models of this equipment did not use nonrepairable
i subassemblies, the design shall not be changed to employ nonrepairable

assemblies without the approval of the procuring activity.

J.2.1 Nonstandard Parts and Materials Approval - Approval for the use of nonstandard
parts and materials shall be obtained as outlined in Specification MIL-E-5400.

3.2.2 Electron Devices - Electron tubes, transistors and diodes shall be chosen and applied .
as outlined in Specification MIL-E-4682.
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*3.2.3 Microelectronic Modular Assemblies - When used, Microelectronic Modular Assem- .
blies shall be described by a contractor procurement specification and must be approved by the
procuring agency. Microelectronic Modular Assemblies (Microelectronic Circuits) (MICS) shall be
contained within Maintenance Modules (for example, on printed circuit cards). The choice of Micro-
electronic Modular Assemblies shall be based on at least two sources of supply, which can be used
interchangeably.

*3.2.4 Modules, Maintenance - The electronic portions of the equipment shall be divided
into maintenance modules (see Specification MIL-S-23603). Maintenance modules shall normally be
considered repairable.

N

*3.2.5 Microelectronic Interchangeability - Microelectronic circuits (MICS) shall be inter-
changeable at the MIC level, or at the Maintenance module level when approved by the procuring
activity, (See 6,13) .

g

-

3.3 Design and Construction - The equipment shall conform with all the applicable
requirements of Specification MIL-E-5400 for design, construction and workmanship, except as
otherwise specified herein. ’

*3.3.1 Total Weight - The total weight of the equipment, excluding cables, shall be a
minimum consistent with good design and shall not exceed 77,5 pounds.
3.3,2 Reliability
*¥3.3.2.1 Operational Stability - The equipment shall operate with satisfactory performance,

continuously or intermittently for a period of at least 20 hours without the necessity for readjustment
of any controls which are inaccessible to the operator during normal use,

*3.3.2,2 Operating Life - The equipment shall have a total operating life of 5000 hours with
reasonable servicing and replacement of parts. Parts requiring scheduled replacement shall be
specified by the contractor. No part shall have a life of less than 1000 hours. .

*3.3.2.3 Reliability in Mean Time Between Failures (MTBF) - The equipment shall have 200
hours of mean {operating) time between failures when tested and accepted as outlined under the re-
quirements of 4.4. 3.
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accordance with Specification MIL-M-7793, Meters shall be included in the following units:

auinmient shall contain time tntalizi

(1) Adapter-Compensator, Compass MX-2826A/AJB

{2) Amplifier- Power Supply AM-1931/AJB-3

(3) Gyroscope Assembly, Displacement CN-494A/AJB-3
(4) Indicator, Attitude-Director ID-811/AJB-3A

:
3.3.3 Cabling and Connections ﬁ‘L
*3.3.3.1 Cables and Connectors - The equipment shall provide for the use of cables and }:

connectors in accordance with Specification MIL-E-5400.

*3,3.3.2 Interconnection Cabling - The equipment shall be capable of satisfactory operation
using external wiring in accordance with the applicable requirements of Specification MI1L-W-5088,
The external wiring shall be unshielded, except that a minimum number of the individual wires may be
shielded when demonstrated as necessary to meet interference control requirements and provided the
assembly of the cable to its plugs may be easily accomplishéd. External cables and that portion of
the connectors attached to the cables shall not be supplied as part of the equipment.
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- *¥3.3.4 Interchangeability of Reordered Equipment - ‘For reordered equipment, interchange-
ability shall exist between units and all replaceable assemblies, subassemblies, and parts of a
designated model of any previously manufactured equipment, supplied or designated by the procuring
activity.

*3.3.5 Interference Control - The generation of radio interference by the equipment and the
vulnerability of the equipment to radio interference shall be controlled within the limits of Specification

MIL-I-6181.

*3.3.6 Maintenance Provisions and Field Testing - Provisions for maintenance shall be as
specified in Specification MIL-E-5400. Specific test points and test facilities shall be provided to the
greatest extent practicable for ease of field testing and maintenance.

3.3.7 Nomenclature and Nameplates - Nomenclature assignment and nameplate approval
for equipment identification shall be in accordance with Specification MIL-N-18307.

*3.3.8 Standard Conditions - The following conditions shall be used to establish normal
performance characteristics under standard conditions and for making laboratory bench tests.
Temperature Room ambient {25°C + 5°C)
Altitude Normal Ground
Vibration None
Humidity Room ambient up to $0% relative humidity
Input power voltage 115 +1.0V AC, 400 + 5 ¢cps and

27.5£ 0.5V DC

3.3.9 Service Conditions - The equipment shall gperate satisfactorily under any of the
environmental service conditions or reasonable combination of these conditions as specified in Speci-
fication MIL-E-5400 for Class 2 equipment, except as modified herein:

*3.3.9.1 Vibration - Each item of the equipment shall operate satisfactorily when subjected to
the vibration requirements of Curves II and III of Specification MIL-E-5400, except the following
items which shall operate satisfactorily when subjected to the vibration requirements specified.

ems which shall operate satisiactoril subjec ibr
Unit Requirement

Indicator, Attitude-Director Proc. V, MIL-E-5272
ID-811/AJB-3A

Gyroscope Assembly, Displacement Curve II, MIL-E-5400
CN-494A/AJB-3

*3.3.10 Warm-Up Time - The time required for the equipment to warm-up prior to operation
shall be kept to 2 minimum and shall not exceed 1 minute under standard conditions and 5 minutes at

extreme service conditions.

*3.3.11 Primary Input Power Reguirements - The equipment shall meet all applicable re-

quirements of MIL-STD-704 and shall give specified performance from the following power sources
with characteristics as defined in MIL-STD-704 having limits as specified therein. The power required
shall not exceed the spedified amounts.
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{1) AC Power (Three Phase) 115/200V, Category "B", 200 VA .
{2} DC Power 28V, Category "B, 1.5 Amps.
*3.3.11.1 Degraded Performance - Degraded performance will be permitted for voltage tran-

sients not exceeding 0.5 seconds during normal electric system operation. Operation shall be normal
with no resulting damage to the equipment.

*3.3.12 Dielectric Strength - The materials used and the design shall be such that the re-
sistance between isolated circuils and between each circuit and the case or connector shall be at least

50 megohms when a potential of 500V DC is applied for a period of 10 seconds. -/
*3.3.13 Control Panels - All rack or console mounted control panels shall conform to the x
applicable requirements of Specification MIL-C-6781, The configuration of all control panels must be Y

approved by the procuring activity prior to preproduction testing.

3.4 Performance - Unless otherwise specified, values sei forth to establish the require-
ments for. satisfactory performance apply to performance under both standard and extreme service
conditions. When reduced performance under the extreme conditions is acceptable, tolerance or -

values setting forth acceptable variations from the performance under the standard conditions will be
specified.

*3.4.1 Operation - The Loft Bomb Release Computer Set shall provide the functions of an
all-attitude flight reference system plus a correlated loft bomb release system. When operating as an

all-attitude flight reference system, the system shall provide a continuous display of aircraft attitude
I_‘hrgugh 3860 degrees in roll  pitch and azimuth, A rate of turn disnlav shall also be nravided. Roll

& as LA KRG KLl . 2 AR5 Ul tulll WNiopany oiddal 2450 U0 pa Vit 2,
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pitch, and heading outputs shall also be provided for use by other systems.
The heading portion of the system shall have the following modes of operation:

(1) Slaved - providing gyro-stabilized heading referenced to magnetic north as
established by the associated compass transmitter. .

(2) Free - providing gyro-stabilized heading referenced to a grid system established
by the operator.

(3) Compass - providing unstabilized heading referenced to magnetic north as
egtablished hy the associated comnase transmitter

Sl aidale Uy LU QoSUlinllia Lellipas il

When operating in the loft bomb release mode, the system shall provide an additional display to direct
the pilot through the proper maneuver. The display shall include an indication of roll correction nec-
essary io correct for aircraft yaw or roll errors, and pitch steering commands to direct the pilot
through a pull-up maneuver to a 4g loop up to the point of bomb release. The system shall also provide
a signal to produce an aural warning tone and a tone indicating start of the pull-up maneuver, provide a
signal to initiate bomb release at a preselected pitch angle, and cancel the bomb maneuver if excessive
aircraft yaw occurs,

Ay Tm

o

Means shall also be provided for the pilot to select the desired time delay between initiation of the bomb

run and pull-up and o select either a preset low angle {less than 90°) or a preset high angle bomb re-
lease.

-
-

*3.4.1.1 Conditions - The system shall provide the performance specified when the components
and associated equipment are intercounected and power is applied in accordance with Figure 1. Unless
otherwise specified, the deviation compensation of the compass adapter shall be adjusted to compensate
for heading errors and the roll and pitch trim of the attitude indicator shall be adjusted for zero trim.

*3.4.2 Erection and Synchronization - Within 88 seconds after initial application of power,
the OFF flag in the attitude indicator shall disappear from view. Within 3.0 minutes after initial
application of power, the pitch and roll indication shall be within +2,0° of the position of the

-3
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Interconnect Diagram for Computer Set AN/AJB-3A

3. {NST. HI ANGLE
Figure 1.
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displacement gyroscope relative to local gravity vertical. Within 10 minutes after initial application of
power and with the system operating in the SLAVED mode, the heading indication shall agree with the
compass transmitter heading within £3.5° and the needle of the SYNC IND on the controiler shall be
within 1/4 of the arc from the center to the end of the scale.

.4,2.1 Erection Rates - With the spin axis of the vertical gyro deflected 10° from local
vity vertical in roll, the low erection rate in roll shallbe 1.3 + 0.7 rlngrees nar minute, With

L A 0ady WT AUV Wa TLAAWEL A 8AT Al abas Seatiaa

n axis of the vertical gyro deflected 20° from local gravity vertical in pitch, the low erection
rate in pitch shall be 1.3 + 0.7 degrees per minute.

*3.4.3 Azimuth Operation - Switching to the SLAVED mode or operating the PUSH TO SYNC
button when in the SLAVED mode shall cause the heading indication to synchronize to within +3.5° of
the compass transmitter heading at a minimum rate of 20° per second. Within § seconds after the
heading indication has stabilized, the needle of the SYNC IND meter shall be within 3/4 of the arc from
the center to the end of the scale.

*3.4.3.1 Set Heading - With the system operating in the FREE mode, operation of the PUSH TO
TURN control shall cause the heading indication to change at a rate approximately proportional to the
degree of rotation of the control. Rotation to the right (R) shall cause the heading indication to increase

and rotation to the left (L) shall cause the indication to decrease. When the PUSH TO TURN control is
released, the heading indication shall stop changing.

*3.4.4 Attitude Indication - The attitude indicator sphere shall follow displacement gyro
rotation through 360° in roll, pitch and azimuth smoothly and shall not jump greater than 0.5° in any
axis except at 90° climb and 90° dive, a larger jump or transient in roll is permissible.

*3.4.4.1 Servo Sensitivity - Perceptible movement of the attitude indicator sphere in the
corresponding axis shall result from displacement gyro movements of +0.5° about each axis.

*3.4.5 Yaw Rate Switching - Within 35 seconds after a turn rate of 15° per minute is applied
to the rate swiiching gyro, the synchronizing function shall become disabled and roll erection voltage to
the displacement gyro shall be removed. Within 20 seconds after the turn rate is reduced to zero, the
synchronizing function and roll erection voltage shall be restored.

*3.4.6 Turn Rate Indication - A clockwise turn rate of 6 £ 0.84° per second shall cause the
turn rate indicator on the attitude indicator to align with the second index to the right of center. A
counterclockwise turn rate of 6 + 0 84° per second shall cause the indicator to align with the second

index to the left of center.

*3.4.7 Latitude Compensation - With the system in FREE mode, the BIAS DEG./HR. dial in
the compass adapter set to the value stenciled on the displacement gyro, and the LATITUDE settmg on
the controller set at the local latitude, the heading indication shall not change by more than 3° in one
hour of operation.

*3.4.8 Bombing Functions

*3.4.8.1 Horizontal Pointer Adjustment - With 1g acceleration applied along the sensitive axis
of the accelerometer, the system externally connected for LOW ANGLE bomb mode and a bomb run
initiated, it shall be possible to adjust the CENTER potentiometer on the signal adapter to cause the
horizontal pointer in the attitude indicator to align with the wings of the miniature airplane. This
adjustment must be made before the end of the time set on the interval timer. At the end of the timer
interval and with a 3g acceleration applied to the accelerometer, it shall be possible to adjust the SENS
potentiometer to cause the hor1zonta1 pointer to deflect up 1 = 1/ 16 inches from the wings of the mini-
ature airplane.

era g P

*3.4.8.2 G Program Adjustment - With a 4g acceleration on the accelerometer and the syst
externally connected for LOW ANGLE bomb mode and a bomb run initiated, it shall be possible to
adjust the PROG potentiometer, on the signal adapter, to obtaina 2 + 0.1 second run-down time. The
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run-down cycle shall be measured from the end of the timer interval, until the horizontal pointer has
aligned with the winds of the miniature airplane.

*3.4.8.3 Timed Low Angle Release - With the system externally connected for LOW ANGLE
bomb mode, initiation of a bomb run shall cause a short duration audio signal to exist at the tone output
1 + 0.1 seconds before the end of the timer interval. At the end of the timer interval, the tone output
signal shall hecome continuous, the horizontal pointer on the attitude indicator shall start rundown
(upward movement), and any pitch trim in the attitude indicator shall disappear. With these conditions
existing, rotation of the displacement gyro in climb shall cause a bomb release within +1° of the low
release angle setting. Bomb release shall be evidenced by the appearance of a 28V DC release signal,
ihe tone output shutting off, the horizonial pointer returning to its initial position, and indicator pitch
irim reappearing. '

*3.4.8.4 Timed High Angle Release -~ With the system externally connected for TIMED HIGH
ANGLE bomb mode, the operation shall be the same as in 3,4.8.3 except that bomb release shall occur
at the high release angle setting +1.0°,

*3.4.8.5 Instantaneous High Angle Release - With the system externally connected for IN-
STANTANEOUS HIGH ANGLE, initiation of a bomb run shall immediately cause the steady tone signal
to appear, the horizontal pointer on the attitude indicator to start rundown, and indicator pitch trim to
disappear. With these conditions existing, rotation of the displacement gyro in climb shall cause bomb
release within £1° of the high release angle setting.

*3.4.8.6 Roll Error Signal - With the system externally connected for a bomb mode, a bomb
run initiated, the displacement gyro at 0° pitch and the timer interval elapsed, it shall be possible to

adjust the ROLL potentiometer in the amplifier-power supply such that a roll of the displacement gyro
in eitheyr direction shall cause a corresponding amount of roll in the same direction to appear on the
attitude indicator. The indicator roll in each direction shall be equal within 2.5 degrees for 10 degrees
roll of the gyroscope.

*3.4.8.7 Yaw Error Signal - With the system externally connected for 2 bomb mode, a bomb
Tun initiated, the displacement gyro at 0° pitch and the timer interval elapsed, it shall be possible to
adjust the YAW potentiometer in the amplifier-power supply over a sufficient range such that 3° azi-
muth change of the displacement gyro in either direction shall cause the attitude indicator to show from
3° roll to 12° roll in the corresponding direction {(e.g. right turn gives right roll). The amount of indi-
cator roll shall be equal within 2.5° for the setting which gives a 12° indication for 3° gyro roll. With
this setting on the YAW potentiometer, it shall be possible to adjust the YAW ADJ potentiometer in the
signal adapter such that a 1° rotation of the displacement gyro in azimuth causes the vertical pointer on
the attitude indicator to deflect 3/8" in the opposite direction {e.g. right turn causes left pointer move-
ment). Reversing the direction of the gyro azimuth shall reverse the direction of pointer deflection and
the amount of deflection for 1° rotation shall be 3/8'" = 3/64",

*3.4,8.8 Bomb Cancel - With the system externally connected for a bomb mode, a bomb run
initiated, the displacement gyroscope at 0° pitch, and the timer interval elapsed, rotation of the dis-
placement gyro in azimuth shall cause bomb cancel to be effected with less than 30° rotation. Bomb
cancel shall be evidenced by shutting off the continuous tone signal, the horizontal pointer on the
attitude indicator returning to its center position, pitch trim being reactivated, and the system return-
ing to all-attitude mode.

*3.4.9 Performance at Temperature Extremes - The equipment shall perform as specified
herein at temperature extremes except as follows:-

*3.4.9.1 Erection and 8ynchronization - The OFF flag shall disappear from view within 114
seconds. Within 10 minutes the heading indication shall be within 4.5° of the compass transmitter
heading.

*3.4.9.2 Erection Rates - The roll and pitch slow erection rates shall be 1.5 + 1.0 degrees
per minute.
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*3.4.9.3 Yaw Rate Switching - Within 25 seconds after the turn rate is reduced to zero, the
synchronizing function and roll erection voltage shall be restored.

*3.4:9.4 Latitude Compensation - The heading indication shall not change more than 4° in one
hour of operation.

*3.4.9.5 G Program Adjustment - The run-down time shall be 2.0 + 0,2 seconds without
readjusting the setting of 3.4.8.2.

*3.4.9.6 Bomb Release Angles -~ The low and high release angles shall be within +2.0° of the
release angle settings.

*3.4.9.17 Roll Error Signal - Roll indications shall be equal within 3.0 degrees for 10 degrees
roll of the gyroscope. The vertical pointer deflections shall be equal within 1/8 inch at 4 degrees roll
of the gyroscope.

*3.4.9.8 Yaw Error Signal - Roll indications shall be equal within 4.0 degrees for 12° yaw of
the gyroscope. The vertical pointer deflections shall be equal within 3/32 inch for 1° yaw of the gyro-
scope.

*3.5 Detail Requirements -

*3.5.1 Accelerometer, Aircraft MX-2911/AJB-34A - The aircraft accelerometer shall meet
the following requirements:

*3.5,.1.1  Function - The aircraft accelerometer shall provide a damped potentiometer function
proportional to the normal acceleration of an aircraft and is used to provide information for a program-
med "pull-up' maneuver,

*3.5.1.2 Form Factor - The aircraft accelerometer shall be enclosed in a case conforming to
the general requirements of MIL-C-172. The outline dimensions of the case shall conform to MS17389.

*3.5.1.3 Case - The case of the accelerometer shall be made of non-ferrous, low density
metal, uniform in texture and shall have a smooth surface. The case shall be finished with a luster-
less black material, Color No. 37038 of FED-8TD-595. The sensitive axis shall be marked on the
case as shown on MS17389.

*3.5.1.4 Electrical Connections - Connections to external circuits shall be provided as shown
in Figure 1.

*3.5.1.5 Installation Mounting - Installation shall be with the sensitive axig vertical. Accel-
eration in an upward direction shall be defined as positive (+g's).

*3.5.1.6 Acceleration Range - The accelerometer shall be designed to respond to linear accel-
erations along the sensitive axis from Og to +bg. The design shall be such that no electrical disconti-
nuities result from accelerations up to +10g.

*3.5.1.7 Signal Pickoff - The signal pickoff shall consist of a 2000 ohms +10%, -0% potentiom-
eter padded on each end with an additional resistance of 500 to 515 chms. The resistance of the padding
resistors shall be equally matched within 1% and have a temperature coefficient equal to the potentiom-
eter within 10%. The maximum resistance variation of the pickoff through the applicable temperature
range shall be 6%.

¥3,5.1.7.1 Pickoff Rating - The signal pickoff shall operate with 30V DC applied and shall be
capable of carrying a continuous duty current of 15 milliamperes.

*3,5.1.8  Performance Characteristics - The performance characteristics shall be as follows
under standard conditions (3.2.8).
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*3.5.1.8.1 Natural Frequency - The accelerometer shall hé.ve a natural resonant frequency of
11,0 cps = 10%.

*3.5.1.8.2 Damping - The accelerometer shall have a damping ratio of 0,34 to 1.5 over the
temperature range of -54°C to +71°C.

*3.5.1.8.3 Resolution - The average increment of voltage ratio (output voltage to input voltage)
within the range of the instrument shall be 0.004 maximum.

*3.6.1,8.4 Static Friction - The maXximum acceleration required to overcome friction under
static conditions (no vibration) shall be 0,03g.

*3.5.1.8.5 Hysteresis - The maximum difference between the voltage ratio at any g value during
increasing acceleration and the voltage ratio at the same g value during decreasing acceleration shall
be 0.01.

*3.5.1.8.6 Cross Talk - The output signal variation with acceleration perpendicular to the sen-
sitive axis shall be less than 3% of that value which would be realized if the acceleratmn were applied
to the sensitive axis.

*3.5.1.8.7 Qutput Sensitivity - The output sensitivity of the accelerometer shall be as follows
with an input voltage of 30 + 0.5V DC applied between connector terminals A and C with C positive and
the output measured between terminals A and B,

Acceleration Voltage Ratio
0.0g 0.138 t0 0.198
+0.5 0.204 to 0.264
+1.0 0.271 to 0.331
+1.5 0.337 to 0,397
+2.0 0.404 to 0.464
+2.5 0.470 to 0.530
+3.0 0.536 to 0.596
+3.5 0.602 to 0.662
+4.0 0.669 t0 0.729
+4.5 0,735 t0 0.795
+5.0 0.802 to 0.862

NOTE:

Zero Acceleration - Zero acceleration is the condition of the unit being at rest with
the plane of the mounting surface perpendicular to the pull of gravity.

Voltage Ratio - Voltage ratio is the ratio of output voltage to input voltage.
*3.5.1.8.7,1 Slope - The difference in volitage ratio between 1g and 4g shall be 0,398 = 0.012.

*3.5.1.9 Performance at Temperature Extremes - The accelerometer shall perform as spec-
ified herein at temperature extremes except as follows:

*3.5.1.9.1 Slope - The tolerance shall be +0.036 in lieu of +0.012,

*3.5.2 Adapter-Compensator, Compass MX-2826A/AJB - The Compass Adapter-Compen-
sator shall meet the following requirements:

*3.5.2.1 Function - The Compass Adapter-Compensator shall provide azimuth heading outputs
using basic input signals from a ML-1 Compass Transmitter per MIL-T-19576, a Displacement Gyro-
scope Assembly CN-494A/AJB-3 and a Compass System Controller C- 2984/AJB-3A or equals. It shall
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operate in the slaved, free, or compass mode to develop gyro stabilized magnetic, free gyro, and
magnetic heading data for navigation, radar, fire contrel, autopilot and related eguipment.

*3.5.2.2 Form Factor - The Compass Adapter-Compensator shall be enclosed in a case
conforming to the general requirementis of MIL-C-172. The cutline dimensions of the case shall
conform to MS17390,

*3.5.2.3 Case - The case of the Compass Adapter-Compensator shall be made of non-ferrbus,
low density metal, uniform in texture and having a smooth surface. The case shall be finished with a
lusterless black material, Color No. 37038 of FED-STD-595.

*3.5.2.4 Contents - The Compass Adapter-Compensator shall contain the following circuits
and components:

*3.5.2.4.1 Aczimuth Servo (DG Follow-Up) - The azimuth follow-up shall repeat the directional
gyro heading output with high response and accuracy. This shall be a direct output from the compass
adapter. The azimuth servo system shall provide the following performance:

Static Accuracy 0° 15" RMS (B202) or 0° 30'
Null Repeatability 0° 200

Foliow-Up Rate, Minimum 180° /sec.

Follew-Up Lag, Maximum 0.2°/RPM to 5 RPM

Natural Frequency, Undamped 5 CPS min.

*3.5.2.4.1.1 Dynamic Accuracy - The heading output shall not change more than 0.25° when
operating with the compass transmitter oscillating tip to +5° at 6 cpm. .

*3,5.2.4,1.2 Reversing Azimuth Servo Null - Reversal of the gyro CT ocuiput leads to the azi-
muth amplifier shall cause a 180° rotation of the 4-power and 20-power CX's but shall not reverse the
differential synchro output.

#3.5.2.4.2 Correction and Slaving Servo - The correction and slaving servo shall perform the
functions of slaving the outputs of the compass adapter to the magnetic compass transmitter and provide
correction signals for the heading outpuls correspondmg to earth's rate (latitude) and directional gyro
drift bias.

*3.5.2.4.2.1 Magnetic Slaving - Magnetic slaving shall slave the output of the compass adapter
to the compass transmitter. The slaving signals shall provide the following performance:

Static Accuracy 0° 30' max, (B202)
Follow-Up Rate 0.7 to 1.5° per min.
*3.5.2.4.2.2 Deviation Compensatmn - A 24 point electrical deviation compensator shall be

provided to minimize errors of the remcte compags transmitter and its associated control system. It
shall only be effective when the compass transmitter signal is being utilized. The 24 point deviation
compensator shall provide compensation with 4 minimum range of +3.9 degrees at each adjustment
point,

The deviation compensator shall be a plug-in module and be easily accessible. The compass adapter-
compensator shall contain provisions which will permit elimination of the deviation compensation
signal from the slaving signal as an aid in magnetic compass compensation.

*3.5.2.4.2.3 Auiomatic Gain Control - The compass adapter shall contain an automatic gain

cantrol to maintain slaving accuracy, slaving rate, and synchronizing meter output requirements when
gunnliad with a gional from an MI-1 comnags trangmitier operatine in a ma.n‘nphr‘ field with the hori-

RSP AL TY AvaE a Uipiana 22U Qi AT 2 LA pR wiallisilliel Lpelslills ciiy livld L1l

zontal component varying between 0.08 and 0.40 oersteds.
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*3.5.2.4.2. 4 Heading Corrections - Signals shall be available in slaved and free modes ta
compensate for the DG mean drift up to 5° per hour and for the apparent DG drift caused by earth's
rotation up to 15° per hour, The correction servo shall integrate these signals and provide a con-
trolled rate of corrvection under standard conditions as follws:

Range - 0.5° to 20° per hour minimum
Random Error - £ 0.15° per hour rms
Maximum Error - = 0.3° per hour

*3,5.2.4.3 Synchronization - Means shall be provided to automatically synchronize the
directional gyro input signal to the compass transmitter input at a fast rate during an intial power
application (DC power to be applied after AC power is applied), during switching to the slaved mode,
or by manually depressing the push-io-sync button on the conireolier. Synchronization shall be at a
minimum rate of 20° per second and shall be accurate to = 2°.

*3.5.2.4.3.1 Indicator Signal - A synchronization signal shall be provided for driving the
compass controlier synchronizing indicator meter., This signal shall provide a current of 10 + 3
microamperes per degree (1100 ohm load) and shall be limited 10 a maximum of 250 microamperes.
Polarity of the signal shall indicate the direction of the error. The signal at null shall not exceed
+ b microamperes.

*3.5.2.4.4 Set Heading Control - The compass adapter in combination with the controller
shall provide for the setting of heading while in the "FREE" mode of operation. The outpuf data
transmitter of the compass adapter shall increase (+) when the knob of the controller is rotated clock-
wise, BSpeed of this rotation shall be adjustable from 1 to 9§ RPM as determined by how far the Set
Heading Knob is rotated,

*3.5.2.4.5 Data Transmitting Synchros - The outputs of the compass adapter shall be
obtained from the following:

One 20-power transmitter
Three 4-power transmitters
One differential transmitter
One clutched synchro

RoFp

Items a, b, d. shall be driven by the azimuth servo, and item c. shall be driven by the correction
and slaving servao.

*3.5.2,4.6 Synchro Requirements - Each 4-power transmitter shall be capable of driving
two receiver synchros each having input impedance of 45 + 3 ohms +j255 £+ 13 ohms, or four control
transformers each having input impedance of 220 + 11 chms +j470 +£24 ohms. The synchros shall have
a nominal no load line-to-line output of 11.8 £ 0. 35V and phase shift of not more than 11.5 degrees,
When loaded with 4 CT's, the line-to-line output voltage shall not be less than 10. 6V and the phase
shift shall not be more than 17 degrees. Each 4-power synchro shall have a transmission accuracy of
7' or less. The 20-power transmitter shall be capable of supplying 10 receivers or 20 control trans-
formers under the foregoing condition.

*3.5.2.4.6.1 Clutched _anchro - The clutched synchro shall be excited through a fixed re-
sistor in series with the rotor, Synchro and resistor shall be such that, when the output from 2 stator
leads (blue to blk or yel to blk) are loaded with 5000 + 10% ohms and the synchro rotor (with resistor)

is excited with 26 £ 0,5V, 400 z 8 cps; the maximum output shall be 10.2 * 1.2 volts at a phase angle
of 30° +2° lead.

*3.5.2.4.7 Synchro Zerping - The output synchros shall be set at electrical zero for north
(0°) heading output. The differential synchro shall be zeroed such that when the rotor is excited by a
synchro transmitter operating at its electrical zero, the stator output will be at its electrical zero
+180 degrees.

oy
[
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*3.5.2.4.7.1 With the B202 (J908} at 0° and the transmitter at 0° + 0.5” and slaving cutout, the
output of the CX's (J909 and J902} shall be 0° + 12', and the output of the CX's (J906 and J907) shall be
0° % 18'. The output of the CDX shall be 180° + 30",

NOTE: The heading synchro is adjusted for zero when the voltage from X to Y is at a minimum and
the dial reading is 0° (NORTH), and with rotor lead C connected to stator lead Z the voltage
from H to X shall be greater than the voltage from H to C. The voltage between X and Z
shall increase before decreasing for a rotation of the dial in increasing heading direction.
For decreasing heading rotation of the dial, the voltage between X and Z shall decrease
before increasing.

*3.5.2.4.7.2 Clutched Synchro Zero - The output of the clutched synchro shall be 0° + 1° with
the clutch de-energized. With the clutch energized by 28V DC the output shall increase for increasing
heading and decrease for decreasing heading change up to £25°,

*3.5.2.4.8 Compass Mode Operation - In the compass mode operation, the output data trans-
mitters follow the compass transmitter input. (No directional gyro stabilization.) The compass mode
shall be initiated by an external signal from the mode selector switch. Static accuracy in the compass

mode shall be +1° 307,

*3.5.2.4.9 Excitation Voltage Output - The compass adapter shall provide the following excitation
voltages:

(1) 26V, 400 cps for excitation of synchro transmitters. The output shall be capable
of simultaneously exciting the transmitters of 3.5.2.4.5 at room temperatures.

(2) 23.5V, 400 cps for excitation of the type ML-1 magnetic compass {ransmitter.

(3) 26V, 400 cps for excitation of the latitude compensation resolver in the compass
controller,

{(4) 3 - gnd - 3V, 400 cps for excitation of the heading set potentiometer in the
compass controller,

*3.5.2.4.10 Cuiout Relay - A 28V DC relay shall be provided which, when energized, will inter-
rupt the slaving operation of 3.5.2.4.2,1. The relay shall also interrupt a gyro erection circuit routed
through the compass adapter,

*3.5.2.4.11 Autopilot Decoupling - A circuit routed through the compass adapter shall be inter-
rupted whenever either manual or automatic synchronization occurs. The interruption shall cccur
prior to the start of synchronization.
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the compass adapter shall meet the positioning
ified except as indicated below. Adjustment of deviation potentiometers shall not be required during

environmental tests.

om

*3.5.2,6.1 Azimuth Servo - The positional tolerances shall be increased from +30' max. to +45*
max, and dead zone from 20' to'30'.

*3.5,2.5.2 Compass Mode ~ The positional tolerances shall be increased from 1° 30" to 2°.

*3.5.2.5.3 Magnetic‘Slaving - The rate shall be increased from 3.5 and 7.5 degrees in 5 minutes
to 2.5 and 8.5 degrees in b minutes. The positional accuracy shall be increased from 30' to 1.0°,

*3.5.2,.5.4 Synchronization - The positional tolerances shall increase from +2° to +2.5°.

12
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*3.5.2.5.5 Synchronizing Indicator - The current through the 1100 ohm resistor shall increase
from 5 microamperes or less to 8 microamperes or less. The current through the 1100 ohm resistor
shall increase from 10 + 3 microamperes per degree to 10 + 4 microamperes per degree.

*3.5.2.5.6 Set Heading Control - The minimum speed of 9 RPM shall be decreased to 8 RPM.

*3.5.2.5,7 Correciion Servo - The requirements of para. 3.5.1.4.2,4 shall apply excepi that the
random error tolerance shall be +0.20° per hour rms and the maximum error shall be +0.5° per hour.

*3.5.2.6 Electrical Connections - Connections to external circuits shall be provided as shown
in Figure 1.

*3.5.3 Adapter, Flight Director Signal MX-2912A/AJB-3A. The flight director signal
adapter shall meet the foliowing requirements:

*3.5.3.1 Function - The flight director signal adapter shall provide aircraft steering informa-
tion by providing a DC signal proportional to roll/yaw information received to drive the vertical needle
of an indicator and by providing a DC signal proportional to the difference between "g'" information
received from an accelerometer and the desired "g" as programmed by the signal adapter to drive the
horizontal needle of an indicator.

*3.5.3.2 Form Factoy - The flight director signal adapter shall be enclosed in a case conform-

ing to the general requirements of MIL-C-172. The outline dimensions of the case shall conform to
MS17391.

*3.5.3.3 Case - The case of the flight director signal adapter shall be made of non-ferrous,
low 'density metal, uniform in texture and shall have a smooth surface. The case shall be finished with
a lusterless black materail, Color No. 37038 of FED-STD-595.

*3.5.3.4 Contents - The flight director signal adapter shail consist of a roll/yaw signal section

o of a mixer network, an amplifier and associated disceriminator and 2 "G"” programmer sec-
Ol a miXer neiworyg, all ampallier and asSsoCilalel QIsCriminalor and « programmer

tion consisting of a power supply, and an electronic programmer.

*3.5.3.4.1 Roll/Yaw Section -

*3.5.3.4.1.1 General - The mixing network shall be designed to total roll and yaw signals
received from the resolver in a Bomb Release Angle Computer CP-410/AJB-3. The roll/yaw signal
shail be amplified and then converted to DC by a phase sensitive discriminator. The output signal shall
be capable of driving a 1000 ohm resistive load as specified herein. Input connections shall be as
specified in Figure 1.

*3.5.3.4,1.2 Mixing Network - The roll/yaw mixing network, in connection with the amplifier
and the discriminator, shall be designed to proportion the roll/vaw sectmn output signal so that: with a

roll input of 0.040V, the output shall be adjustable to provide from less than 0. IOOV to greater than
0.550V across a 1000 ohm resistive load; with a yaw input of 0.040V, the output shall be adjustable to

" provide from less than 0,314V to greater than 1,20V across a 1000 ohm resistive load. The ratio shall
be controlled by means of two potentiometers adjustable from the exterior of the unit.

*3.5.3.4.1.3 Amplifier - The amplifier shall be designed to amplify the roll/yaw signal from the
mixing network. The cutput circuitry shall be compatible with the input circuiiry of the discriminator.
The gain characteristic shall be such as to furnish the specified final output signal for the 1000 ohm
resistive load.

*3.5.3.4.1.4 iscriminator ~ The discriminator shall be designed to operate from the amplifier
cutput signal. The output shall be a DC voltage whose polarity is controlled by the phase of the ampli-
fier output and whose amplitude is controlled by the amplitude of the amplifier cutput. The polarity of
the output and the output connections shall be as specified in Figure 1.

13
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*3.5.3.4.2 "G' Programmer Section -

*3.5.3.4.2.1 General - The function of the ''g" programmer section is the development of a dc
output signal whose amplitude is directly proportioned to the difference between the "g" force applied
to the Aircraft Accelerometer MX-2911/AJB-3A and an internally programmed signal representing the
degired "g'" load. The accelerometer shall complete a bridge network whose other parameter, the
programmed signal, is developed by the signal adapter. The network shail be energized from a dc
power supply in the signal adapter.

*3.5.3.4.2,2 Quiput Signal - The output signal of the bridge network shall be capable of driving
a 1000 ohm resistive load such that a 1/2 "g" error shall provide a 1.25V across the load.

U B T YU SE & TS S

*3.5.3.4.2.3 Programming - The "g" values commanded by the programmer shall change from
1g to 4g when initiated by application of a 28V DC signal. The 3g change shall be adjustable to 2 sec-

onds.

*3,5.3.4 Controls - The following controls shall be externally adjustable and of the screw-
driver type:

Identification Function
{I) CENTER 1 g adjustment
(2) PROG "'g' programmer time
(3) SENS Mg programmer output
{4 ROLL Roll output sensitivity
(5) YAW Yaw output sensitivity
*3.5.3.5.1 Roll and Yaw Dials - Dials bearing positional graduations or markings shall be

provided for the Roll and Yaw controls. The graduations shall provide 10 equal, within 10%, divisions
of the nominal adjustment shaft rotation. The graduations need not be identified as to angular position.
Mnrkmag may be sinecilled dwprﬂv nn the nmnt(ﬂd exterior of the case.,

*3.5.3.6 Electrical Connections - Connections to external circuits shall be provided as shown
in Figure 1. :

*3 5.3.7 Performance at Temperature Extremes - The flight director signal adapter shall
perform as specified herein at temperature extremes except as follows:

*¥3.5.3.7.1 Qutput Voltage - Without readjustment, the output voltages shall be within £15% of
the values obtained under standard conditions (3.3.8).

*3.5.3.7.2 Program Time - Without readjustment, the program time shall be within +10% of
the value obtained under standard conditions (3.3.8).

*3.5.4 Amplifier-Power Supply AM-1931/AJB-3 - The amplifier power supply shall meet the
following requirements:

*3.5.4.1 Function - The amplifier-power supply shall provide amplifiers, power supply,
switching, and controls for the operation of associated displacement gyroscope, attitude indicator, and
bomb release angle computer in the AN/AJB-3 and AN/AJB-3A Loft Bomh Release Computer Set.

*3.5.4.2 Form Factor - The amplifier-power supply shall be enclosed in a case conforming to
the general requirements of MIL-C-172. The outline dimensions of the case shall conform to MS17378.

*3.5.4.3 Case - The case of the amplifier-power supply shall be made of non-ferrous, low
density metal, uniform in texture and shall have a smooth surface. The case shall be finished with 2
lusterless black material, Color No. 37038 of FED-STD-595.

14
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*3.5.4.4 Contents - The amplifier-power supply shall contain the following circuits and

controls.,
(1)
()
(3)
(4
(5)
(6)
(m
(8
(9
(10)
*3.5.4.4.1
(1)

(2)

Power Supply - Develop power for motor and generator excitation, gyro erection
systems, etc., incorporate the system start relay, gyro start relay and 12 and

60 zec, time delay relays,

Servo Amplifier - Displacement gyro roll servo.

Servo Amplifier - Displacement gyro pitch follow-up servo.
Servo Amplifier - Displacement gyro leveling servo.

Servo Amplifier - Bomb release angle computer servo,
Servo Amplifier - Attitude indicator pitch servc.

Servo Amplifier - Attitude indicator roll servo.

Servo Amplifier - Attitude indicator azimuth servo.

Relay Module - System switching relays.

Controls - Roll/yaw signal mixing and ""g" programmer speed adjust.

Power Supply - The power supply shall perform as follows:

Voltages - The following AC voltages shall be supplied and shall be within 9% of
the nominal values with the specified loads.

60V, 0.3 amp. Roll erection (12 to 60 sec.)
Pitch erection (1st 60 sec.)

34v, 0.55 amp. Indicator Roll motor fixed @
Gyro leveling torquer fixed @ (after 12 sec.)
30v, 0.2 amp. Bomb rel. angle computer gen. excitation
Bomb rel. angle computer motor fixed @

26V, 0.6 amp. Indicator power failure flag motor excitation
Gyro roll gen. excitation
Gyro roll motor fixed @

21V, 0.3 amp. Indicator pitch motor fixed @
Indicator azimuth motor fixed @

18V, 0.85 amp. Roll erection (after 60 sec.)
Pitch erection (after 60 sec.)
Indicator gen. excitation

Gyro pitch follow-up gen. excitation

Relays - The 12 second and 60 second time delay rélays shall accomplish the
following system switching:

inY 19 gnpnnd walay - Tha ralawy nantante shall range the aneration of the evro
@ 14 SSCONG reiay inge reay c s e the gperalion of 1he gyro

start relay during the first 12 seconds after system power is applied. The
gyro start relay removes roll erection, opens the fixed phase to the leveling
torquer and the indicator roll motor, opens phase A to the gyro rotor and

=t
o
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adds 500 ohms in series with phase B to the gyro roter. The tolerance for
the 12 second period shall be +5 seconds as the input voltage varies from 25
to 28VDC.

(n) 60 second relay - The relay contacts shall cause the energizing of the system
start relay coil and the 12 second time delay relay coil during the first 60
seconds after system power is applied. Operation of the system start relay
shall remove ground from the indicator power failure flag, energize the cage
relay, and increase the pitch and roll erection voltage to 60 VAC. The tol-
erance for the 60 second period shall be +12, -15 seconds as the input voit-
age varies from 25 to 29VDC.

*3.5.4.4.2 Displacement Gyro Roll Servo Amplifier - This amplifier shall have the following
nominal characteristics and shall provide the performance specified when connected in an AN/AJB-3
system.

(1) Characteristics:

Input impedance 15K ochms minimum

Load impedance 43 +j63 ohms

Input (displacement) 0.1V AC, @C

Output (displacement input} 15V, leading gyro motor fixed ¢ by 90°
Input (rate) : 0.1V AC, gC

Output (rate input) 11V, leading gyro motor fixed @ by 90°
Null cutput 3.0V AC maximum

{2) Performance:

Follow-up rate 225°/sec. minimum

Follow-up lag 0.5°/10° /sec. maximum
Positional accuracy Roll angle +1°

Hunting and jumping +0,5° maximum at maximum rate

*3.5.4.4.3 Displacement Gyro Pitch Follow-up Serve Amplifier - This amplifier shall have
the following nominal characteristics and shall provide the performance specified when connected in an
AN/AJB-3 system.

(1) Characteristics:

Input impedance 15K ohms minimum

Load impedance 100 +j95 ochms e
Input at saturation 0.15V AC, @C

Output at saturation 15V, leading gyro motor fixed @ by 90°

Null output 3.0V AC maximum

(2) Performance:

Follow-up rate 200°/sec. minimum

Follow-up lag 1°/10° /sec. maximum

Positional accuracy - Pitch angle x1.25°

Hunting or jumping +0,5% maximum at maximum rate

*3.5.4.4.4 Displacement Gyro Leveling Servo Amplifier - This amplifier shall have the fol-
lowing nominal characteristics and shall provide the performance specified when connected in an AN/
AJB-3 system.

16
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Characteristics:
Input impedance
Load impedance
Input at saturation
Ouatput at saturation
Null output
Performance:
Leveling rate

Normal

Level accuracy

MIL-C-23727A (WP)

15K ohms minimum

530 +j700 ohms

0.15V AC, @C

41V, lagging torquer fixed phase by 90°
4V AC maximum

Shall level the gyro to within 1-1/2 minutes
after start

2° to 10° /minute

The gyro spin axis shall be perpendicular to the
azimuth axis within +0.5°

Bomb Release Angle Computer Servo Amplifier - This amplifier shall have the

following nominal characteristics and shall provide the performance specified when connected in an

AN/AJB-3 system.

(1)

@)

*3.5.4.4.6

Characteristics:

Input impedance
Load impedance
Input at saturation
Output at saturation
Null output

Performance:

Follow-up rate
Follow-up lag
Positional accuracy
Hunting and jumping
Damping factor

Attitude Indicator Pitch Servo Amplifier - This amplifier shall have the following

15K ohms minimum

82 +j143 ohms

0.15V AC @C

20V AC leading motor fixed phase by 90°
3V AC maximum

300°/sec. minimum _
0.4°/10° /sec. maximum

Pitch input signal +0.5°

+0,5°% maximum at maximum rate
0.7

nominal characteristics and shall provide the performance specified when connected in an AN/AJB-3

system.

(1)

(2)

Characteristics:

Input impedance
Load impedance
Input at saturation
Output at saturation
Null cutput

Performance:;

Follow-up rate
Follow-up lag
Positional accuracy
Hunting and jumping
Damping factor

-

1K ohms minimum

158 +j104 ohms

0.6V AC @C in series with 20K chms
18V AC leading motor fixed phase by 90°
IV AC maximum

300°/sec. minimum

0.5%/10° /sec. maximum

Pitch input signal +1°

+0,4° maximum at maximum rate
0.7

-1

o
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*3.5.4.4.7 Attitude Indicator Roll Servo Amplifier - This amplifier shall have the following
nominal characteristics and shall provide the performance specified when connected in an AN/AJB-3

system.
(1) Characteristics:

Input imnedance

ailpan ALCRUVD

Load impedance
Input at saturation
Output at saturation
Nuli output

—
]
o

Performance:
Follow-up rate
Follow-up lag
Positional accuracy
Hunting and jumping
Damping factor.

it = |

*3.5.4.4.8

0.60V AC @C in series with 20K ohms
15V AC leading motor fixed phase by 90°
3V AC maximum .

300°/sec. minimum

0.5°/10° /sec. maximum

Roll input signal +1° ,
+0,5° maximum at maximum rat
0.7

Attitude Indicator Azimuth Servo Amplifier - This amplifier shall have the follow-

ing nominal characteristics and shall provide the performance specified when connected in an AN/AJB-3

system.
{1) Characteristics:

Input impedance
Load impedance
Input at saturation
Output at saturation
Null output

(2) Performance:

Follow-up rate
Follow-up lag
Positional accuracy
Hunting and jumping
Damping factor

15K chms minimum

158 +j104 ohms

0.15V AC @C

16V AC leading motor fixed phase by 90°
3V AC maximum

300°/sec. minimum

0.4°/10° /sec. maximum
Azimuth input signal £1°

+0.5° maximum at maximum rate
0.7

*3.5.4.4.9

*3.5.4.4.9.1

Relay Module - The relay module shall provide the following:

Continuity - Continuity as specified by Table I shall exist between. designated pins.

No power shali be applied.

*3.5.4.4.9.2

Yaw Cancel - With a pickle signal applied, a yaﬁr resolver signal of 0.75V shall

cause yaw cancel to occur, This opens the bomb release signal circuit and reverts the system to all
attitude. Cancel shall remain until the pickle voltage is interrupted.

(L3}

W3 £ A A N N0 Te..37 TT~ A limndiom ~f rn =2 1) can ataenl abhnall nungida tha FAallanrins fianatiang
hCr P I I - S ruil UP - Il pJ.l.L Lo - puu P blg[ 4 2llall DLIOVIUT UIT 1ULIUWLIUE dUliluiviio.
a) Pitch erection cutout
b) Roll erection cutout
Y T nvaling nn b
wy el ¥ Gl.l.lls CuLuUuL
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TABLE I
FROM PIN NO. TO PIN NO. FROM PIN NO, TO PIN NO.
J201-A J202-2 J202-8 Ja02-T
J201-B J202-a Jz02-Pp J202-V
J201-C J202-b J202-U J204-P
J201-D J203-E J203-B J204-A
J201-E ‘ J204-Y J203-D J203-R
J26i-E J205-F J203-8 J204-D
J202-B J202-U J203-8 J204-8
J202-¢ J204-W J204-g J204-K
J202-d J204-U J204-Z J205-2
J202-1 J204-v J204-2 J205-¢
J202-g J202-G J205-A J205-L
J202-g J205-b J205-B J205-K
J202-h J203-M J205-F J205-G
J201-D J202-X J205-g J205-M
J202-L J203-Z J202-M J202-H

J202-V _ J204-R

d) Cage relay operated - This switches the displacement gyro roll servo amplifier
input from inner roll to outer roll.

e) Locks the Indicator Azimuth servo loop.

f) Sums the yaw and roll resolver signal with indicator roll signal and displays the
sum on the indicator roll axis. It shall always be possible to override the sam-
med yaw-roll resolver signal with the indicator roll input signal,

*3.5.4.4.9.4 System Switching - The relay modules shall provide the following switching logic.

*3.5.,4,4,9.4.1  Apply +28V DC to J205-c and J201-E. Continuity shall exist between the fol-
lowing pairs of pins:

(1) J204-W and J202-d
(2) J204-U and J202-e
(3) J204-A and J203-A
- (4) J204-B and J203-B

*3.5.4.4.9.4.2  The open circuits described in 3.5.4.4.9.4.1 shall remain through the following
sequence of operations.

(1) Connect J202-N to ground

(2) Move ground from J202-N to j202-H
(3) Move ground from J202-H to J204-L
{4) Connect J202-H and J204~L to ground
(5) Move ground from J204-L to J202-N
{6) Move ground from J202-H to J204-L

19
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*3.5.4,4.9.4.3  The open circuits described in 3.5.4.4.9.4.1 shall become short circuits upon
simultaneously grounding J202-H, J204-L and J202-N. These short circuits shall remain through the
following sequences of operations.

{1) Remove ground from J204-L

(2) Remove ground from J202-N
1Y Remove aornund from J202-H

{3} Remove ground from J202

*3.5.4.4.9.4.4 Simultaneously grounding J202-N, J202-H and J204-L shall produce the closed
circuits of paragraph 3.5.4.4.9.4.3. These closed circuits shall remain after removing the ground

from J202-N. The closed circuits shall remain after replacing the ground on J202-N and removing the

ground from J202-H. Once again remove the ground from J202-N and with J204-L, only, grounded the

closed circunits shall hecome onen

=oTla CiILe Il AL EOLIR S L 8 B

*3.5.4.4.9.4.5  Apply +28V DC to J204-g. Short pin J205-a to J204-K. Applied voltage shall
not appear at J204-F. Ground pin J204-G, The applied DC voltage shall disappear at J204-K and shall
appear at J204-F. Remove the ground connection to J204-G. The applied DC voltage shall remain at
J204-F, Remove the short between J205-a and J204-K. The applied voltage shall remain at J204-F.
Remove the power to J204-g, The DC voltage shall disappear at J204-F.

LIIE LMY 11 1oalll

*3.5.4.4.9.4.6 Apply +28V DC to pin J205-a and ground J204-G. There shall be zero volts at
J204-F, Remove ground from J204-G. There shall be continuity between J202-R and B.

*3.5.4.5 Controls - The amplifier-power supply shall contain "ROLL", "YAW", and "PROG
SPEED" controls of the screwdriver adlustment type. When connected to an AN/AJB-3 system, they
shall function as follows:

{1) Roll - It shall be possible to adjust the roll portion of the roil/yaw signal to
obtain a 0.5° to 2° roll deflection on the indicator for a 1° roll attitude change.

(2) Yaw - It shall be possible to adjust the yaw portion of the roll/yaw signal to
obtain a 2° to 6° roll deflection on the indicator for a 1° yaw attitude change.

(3) Programmer Speed - A resistor variable from 0 to 250 chms shall be provided
for control of programmer speed.

*3.5.4.6 Performance at Temperature Extremes - The amplifier-power supply shall perform
as specified herein at temperature extremes.

*3.5.4.17 Electrical Connections - Connections to external circuits shall be provided as shown
in Figure 1,

*3.5.5 Computer, Bomb Release Angle CP-410/AJB-3 - The bomb release angle computer
shall meet the following requirements:

*3.5.5.1 Function - The bomb release angle computer shall receive pitch attitude signals from
a displacement gyroscope and shall develop bomb release signals at preselected pitch angles, shall re-
solve gyro roll and yaw signals about pitch to provide aircraft roll and yaw signals, shall develop relay
switching signals at preselected pitch angles, and shall develop a signal proportional to the error be-
tween aircraft dive angle and a preselected dive angie.

*3.5.5.2 Form Factor - The bomb release angle computer shall be enclosed in a case con-
forming to the general requirements of MIL-C-172, The outline dimensions of the case and mounting
bracket shall conform to MS17379.

*x% £ £ Q ol Mha ~ PR | e
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metal, uniform in texture, and having a smooth surface. Th

20



Downloaded from http://www.everyspec.com

MIL-C-23727A (WP)

finished with a lusterless black material, Color No. 37038 of FED-STD-595. The case shall be
pivoted in the mounting bracket so it may be positioned to facilitate adjustment and viewing of the

dials.

*3.5.5.4

Contents - The bomb release angle computer shall contain the following:

*3.5.5.4.1 Servo Mechanism - The servo mechanism shall consist of a synchro control trans-
former, a servo motor-generator, and a gear train. The servo mechanism shall operate in conjunc-
tion with an external amplifier. Its components shall have the following characteristics:

(1) Control Transformer - The control transformer shall have the following nominal

characteristics:

DC rotor resistance
DC stator resistance
Input voltage

Input current

OQutput voltage

Impedance
Qutput Z g
Input, Z,

Accuracy

347 ohms

64 ohms, line to line
11.8V, line to line
33 ma, max.

26V, open circuit

470 +31860 ohms
78 +j346 ohms

+7 minutes

(2) Motor-Generator - The motor-generator shall have the following nominal

characteristics;

Motor -
Input voltage
Fixed phase
Control phase

Current
Fixed phase
Control phase

Impedance
Fixed phase
Control phase

Generator -
Voltage
Input

Qutput

Impedance
Input
Output
Input current
Null voltage

26V, 400 cps
33V, 400 cps

95 ma, max.
72 ma, max.

270 +j195
460 +j320

30V, 400 cps
0.2V /1000 rpm

1450 +;950 ohms
650 +j416 ohms
22 ma, max.

30 mv, max.

(8) Gear Train - The gear train shall be designed to provide the specified follow-up
rate and accuracy, The gear design shall eliminate detrimental play and back-

lash.

Ly

M




-w

Downloaded from http://www.everyspec.com

MIL-C-23727A (WP)

. *3,5.5.4.2 Angle Data Shaft - The angle data shaft shail be driven by the servo gear train and

shall drive the control transformer rotor, the dive synchro transmitter rotor, the resolver rotor, and
the switch assembly. The design of the system shall be such that the shaft repeats the pitch attltude of
the aircraft when the control transformer is driven by the pitch synchro transmitter in the CN-494A/

AJB-3 Displacement Gyroscope Assembly.

*3,5.5,4.3 Resolver - The resolver shall consist of two stator windings and two rotor wind-
ings. The nominal electrical characteristics of the resolver shall be as follows:

(1) Stator, per winding -

Input voltage 26V, max.

" Input current 14 ma, max,
Impedance, Z., 475 +j2170
Input power 0.12 watt max.

(2) Rotor, per winding -

Impedance, 2, 585 +j1900
Null voitage 50 mv, max. open circuit

The two stator and two rotor windings shall be positioned 90 degrees in respect to each other.

(3} OQutput Voltages -

(a) From electrical 0° to 180° and CW rotation, the resolver output voltages
shall vary in accordance with the following equations:

E, 13 = 0.843E_42 cos §
e E, 24 = 0.843 E_ 42 sin 8

or

E,31 = 0,843 E¢ 31 sin §

E.34 = 0.843 E 31 cos 8

a

{b) From 180° to 360° the output voltages shall be equal to those specified in (a)
above, but of reverse phase.

(¢} With both stator windings excited, the output voltages shall vary in accord-
ance with the following equations:

Eg 13 = 0.843 E 42 cos§ - 8.843 E 31 sing
E, 24 = 0.843 E 31 cosg +0.843 E; 42 sing

{m

NOTE: @ = stator to rotor displacement angle. Unit observations are
made from the lead side.

*3,5.5.4.4 Dive Transmitier - The dive transmitter shall have the following nominal elec-
trical characteristics. The stator shall be adjustable from 0° to -100°,
DC rotor resistance 24 ohms
DC stator resistance, line to line 7.5 ohms
Input voltage 26V, 400 cps, 1 @
Input current 200 ma, max.
22
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Impedance
Input, Zq . 32 +j150 ohms
OQutput, Zg, 7.3 +j26 ohms
Output voltage, line to line 11.8V, max,
Null voltage 30 mv, max.
Accuracy +T7 minutes

*3.5.5.4,5 Switch Assembly - The switch assembly shall be designed to provide the following
control signals:

{1) Low Angle Release - The low angle release switch shall be adjustable to produce
continuity to DC ground at angles of 0° to 80°. The continuity shall remain
~ through 10°. The same condition shall prevail at the selected angle plus 180°,

(2) High Angle Release - The high angle release switch shall be adjustable to produce
continuity to DC ground at angles of 80° to 170°. The continuity shall remain

through 10°, The same condition shall prevail at the selected angle plus 180°.

(3) £20° Switch -~ The +20° switch shall produce continuity to DC ground from 340°
through 20° and from 160° through 200°.

*3.5.5.4.6 Dials - Precision dials shall be provided to enable accurate setting of the low and
high bomb release angle switches and the dive synchro transmitter stator. A vernier scale shall be

[ ——" PP I g U, PRpE N P S,

provided for each dial so that each dial may be adjusted to 0.1° setting.

*3.5.5.4.6.1 Dial Adjustment - The dials shall be settable by adjustment screws available from
the exterior of the case and shall not lose adjustment or change setting during or after exposure to any
of the specified environmental requirements.

*3.5.8.8 Perf

[+

specified when connected to a test synchro transmitter and amplifier as specified below.
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*3.5.5.5.1 Test Synchro Transmitter - The test synchro transmitter shall be 2 Kearfott type
R510-1A or eguivalent and shall be connected as indicated below:

Svnchro Transmitter Connector Pins (J611)
X Y
Z X
Y Z
H} 26V AC -
Cc 400 cps

The rotor and statar leads H, C, X, Y, and Z shall be designated for 180° index reference and positive
rotational reference per ARinc Synchro Manual. Positive rotation is designated as climb.

*3.5.5.5.2 Test Amplifier - The test amplifier shall have the nominal characteristics and
shall be connected as specified below:

(1) Input impedance 15K chms min. :

(2) Load impedance 82 +j143 chms N

(3) Input saturation E 0.15Vv AC, @C

(4) Output E at saturation 20V AC)| leading motor fixed phase by 90°
23
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(5) Null output 3V rms, max.
(6) Connections:

Input, low ............ ping

Input, high ............ pin a

Output, high .......... pinL

Output, low (case gnd).. pin K

*3.5.5.5.3 Servo - The servo performance shall be as follows:
(1) Follow-up rate 150°/sec. min.
(2) Follow-up error -0.1°/10° /sec.
(3) Overshooting None at rates up to 150°/sec.
(4) Static positional accuracy +0,3°

*3.5.5.5.4 Resolver - The voltage output across pins A and B shall be at 2 minimum and less
than 130 mv with the synchro test transmitter set at 30° £ 5° climb. The volitage output across pins V
to W shall be 980 mv + 10% and shall be in phase with the input to T to U. As the synchro test trans-
mitter is advanced in climb, the voltage output across pins A to B shall increase and be in phase with
the input to pins T to U. The voltage output across pins A and B shall be at 2 maximum and more than
550 mv with the synchro test transmitter set at 120° + 5°, The A-B voltage shall be in phase with the
input to T to U. Also, the output voltage across pins V to W shall be less than 130 mv. As the synchro
test transmitter is advanced, the voltage output across V to W shall be out of phase with the input volt-

ageto T to U.

-1 73 TRt I

*3 5.5.5.5 . Dive Transmitier - Electrical zero as described i
+1.5° of any dive angle set on the dive angle dial as the rotor is moved by the servo
mitter.

*3.5.5.5.6 Switching - The performance of the switches shall be as specified below:

{1) Low Angle Release Switch - Continuity to DC ground shall occur when the synchro
transmitter is within +0.1° -0.6° of the preset release angle and is being advanc~

ed from 0° at a rate equal to or less than 1 RPM.

(2) High Angle Release Switch - Performance shall be- as specified for the low angle
release switch.

(3) 20° Switch - Continuity to DC ground shall exist from 340 + 2° through 20 + 2°
and from 160 + 2° through 200 « 2°.

*3.5.5.5.17 Dials - The setting accuracy of the high and low angle release dials shall be £0,1°
and that of the dive transmitter dial shall be +1,0°. .

*3.5.5.6 Performance at Temperature Extremes - The bomb release angle computer shall
perforin as specified herein at temperature extremes except as follows:

*3.5.5.6.1  Servo Follow-Up Error - The follow-up error shall not exceed 0.15°/10°/second
in lieu of 0,1°/10°/second. i

*3.5.5.6.2  Resolver - The resolver null shall not exceed 150 mv in lieu of 130 mv.

*3.5.5.17 Electrical Connections - Connections to external circuité shall be provided as
shown in Figure 1. -

*3.5.6 Controller, Compass System C-2984/AJB-3A - The compass system controller
shall meet the following requirements:
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*3.5.6.1 Function - The compass system controller shall provide the mode selection and
controls for the operation of a directional gyro-magnetic compass heading system. It shall operate
with the following items:

Adapter-Compensator, Compass MX-2826A/AJB

*3.5.6.2 Form Factor - The compass system controller shall be enclosed in a case conforming
to the general requirements of MIL-C-172, The outline dimensions of the case including the control
knobs, shall conform to MS17392.

*3.5.6.3 Case - The case of the controller shall be made of non-ferrous, low density metal,
uniform in texture, having a smooth surface. The case shall be finished with a lusterless black ma-
terial, Color No. 37038 of FED-8TD-595. Panel markings shall be in accordance with MS17392,

*3.5.6.4 Controls - The compass gystem controller shall provide the following controls as -
shown on-MS17392:

*3.5.6.4.1 Mode Selector Switch - The mode selector switch shall provide for the selection of

YSLAVED" directional gyro mode of operation, "FREE" directional gyro mode of operation, or "COM-
PASS'" mode of operation.

*3.5.6.4.2 Set Heading Control - The set heading control shall be labeled "PUSH TO TURN",
shall provide switching to de-couple the autopilot and to control the direction and rate of slewing the
system to an azimuth heading when operating in the "FREE" mode.

*3.5.6.4.3 Synchronizing Switch - The synchronizing switch shall be labeled "PUSH TO SYNC"
and shall provide for synchronization of the azimuth heading ocutput to the magnetic compass when oper-
ating in the "SLAVED'' mode.

*3.5.6.4.4 Latitude Control - The latitude control

8
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*3.5.6.4.5 Hemisphere Switch - The hemisphere switch shall enable selection of the hemi-
sphere in which latitude correction is to be applied.

*3.5.6.5 Synchronizing Indicator - The compass system controller shall include a synchro-
nizing tndicator to provide a visual indication of synchronization between the azimuth heading output
and the magnetic compass.

*3.5.6.5.1 Dial Marking - The synchronizing indicator dial shall be marked as shown on
MS17392. The "L' and "R" and zero index markings shall be lusteriess black, Color No. 37038 of
FED-STD-595 and the scale shall be lusterless white, Color No. 37875 of FED-STD-595.

*3.5.6.6 Electrical Connections - Connections to external circuits shall be provided as shown
in Figure 1.

*3,5,6.7 Panel Illumination and Marking - The compass system controller shail contain a
lighting plate conforming to Specification MIL-P-7788. The plate shall be marked in accordance with
Specification MIL-C-18012,

*3.5.6.8 Performance Characteristics - The performance characteristics shall be as follows
under standard conditions (3.3.8).

*3.5.6.8.1 Synchronizing Indicator - With the mode selector in the "SLAVED" or "COMPASS"
position, 45 microamperes DC from pins P to R shall cause.a minimum pointer deflection of 2/3 of full

scale from its center position. Deflectxon shall be to the left when pin P is positive and to the right
when pin R is positive.
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*3.5.6.8.2

CONNECTOR PINS (J801)

SLAVED

Over 50 Megchms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
2 ohms max,

20 ohms max.
Over 50 Megohms
500 + 12% ohms
500 + 12% ohms
Over 50 Megohms

FREE

Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
2 ohms max.

Mode Selector Switch - The specified resistance shall exist between the specified
pins for the three switch positions.

COMPASS

2 ochms max.

20 ohms max,
Over 50 Megohms
500 + 12% chms
500 + 12% ohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms
Over 50 Megohms

ocQOOoDDOOOOON
1
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Over 50 Megohms

*3.5.6.8.3 Set Heading Control - The specified resistance shall exist between the specified
connector pins for the two switch positions. The "PUSH TO TURN™" knob shall not be rotated and the
mode selector switch shall be in the "SLAVED" position.

CONNECTOR PINS (J801) NORMAL DEPRESSED

H-K 500 + 12% ohms 500 £+ 12% chms

H-J 500 + 12% ohms 500 + 12% ohms

H-M Over 50 Megohms 20 ohms max.

H-G 20 ohms max. 20 ohms max.

X-w Less than 2 ohms Over 50 Megohms
A M-G Over 50 Megohms Less than 2 ohms
. *3.5.6.8.3.1 With "PUSH TO TURN" knob depressed; the resistance between J and H and K and

H shall be equal within 80 ohms and rotation to full CW position shall increase the resistance between H
and K to 1000 + 6% ohms. Rotation to full CCW position shall decrease the resistance between H and K
to 5 ohms or less. In full CW position the resistance between J and H shall be less than 5 ohma.

*3.5.6.6.3.2 With the "PUSH TO TURN" knob at its maximum CW or CCW position and with no
axial pressure on the knob, the following resistances shall exist:

CONNECTOR PINS (J801) RESISTANCE

Over 50 Megohms
Less than 2 ochms

X-W
¥ M-G

*3.5.6.8.4 §ynchronizing' Switch - With the synchronizing switch in its normal position and the
mode selector in the "SLAVED™ position, the resistance between pins S and D of J801 shall be over 50
megohms. With the switch depressed, the resistance shall be less than 2 ohms.

fa

*3.5.6.8.5 Latitude Control - With 26 + 2.6V AC applied between pins A and B (gnd} and a load
of 17.5K ohms +1% between pins E'and F of J801, the ratios between the in-phase component of the voit-
age between pins E and F and the éxcitation voltage shall be as specified below for each latitude setting:

LATITUDE SETTING VOLTAGE RATIO

90° 0.777+ 1%
75° 0.750 + 1%
60° 0.672 « 1%
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45° 0.549 £ 1%
30° 0.388+ 1%
15° 0.201 £1%

0 - 0.005 (max.)

For the "N' position of the hemisphere switch, the voltages between pins E and F {common) shall lead
the excitation voltage by 8° + 3° and lag by 172° + 3° for the "'S" position of the hemisphere switch.

*3.5.6.9 Performance at Temperature Extremes - The compass system controller shall
perform as specified herein at temperature extremes except as follows:

*3.5.6.9.1 ~  Resistance - The resistance tolerances of + 12% in paragraph s 3.5.6.8,2 and
3.5.6. 8.3 shall be x 16%. The resistance tolerance of + 6% in paragraph 3. 5.6. 8. 3.1 shall be + 10%.

*3.5.6.9.2 Voltage Ratio - The volitage ratio tolerances of +1% in paragraph 3.5.6.8.5
shall be +2%.

*3.5.6.9.3 Phase Angle - The phase angle tolerances of +3% inparagraph 3.5.6.8.5 shall be x5%.

*3.5.17 Distribution Box J-1122/AJB-3A - The ditribution box shall meet the following
requirements:

*3.5.7.1 Function - The distribution box shall provide two functions, an AC-DC interlock

and an aural tone generator, The AC-DC interlock shall interrupt both AC and DC power when the DC

and/or one two, or all three phasges of the AC power is lnfpvmmfad or drops below nradatarmined

anlg/sLal OIe, Fa Swmtall Tt

values. The aural tone generator shall generate a 400 cps warmng burst when triggered by a DC ground
signal pulse and shall generate a 400 cps steady tone when triggered by 28V DC,

*3,5.7.2 Form Factor - The distribution box shall be enclosed in a case conforming to
the general requirements of MIL~-C-172. The outline dimensions of the case shall conform to MS17381.

*3.5.7.3 Cage - The case of the distribution box shall be made of non-ferrous, low den-
sity metal, uniform in texture and shall have a smooth surface, The case shall be finished with a
lusterless black material, Color No. 37038 of FED-STD-595,

*3.5.7.4 Contents - The distribution box shall contain the following circuits:
+3.5.7.4.1 AC-DC Interlock -

*3.5.7.4.1.1 Operation - With 115V £ 3%, 400 cps + 2% from pins Ato D, BtoDand Cto D
of J1402 and 28 + 1V DC from E to D (-DC to D) of J1402, input AC power shall appear at pins A, B,
and C of J1401 in respect to pin G.

*3.5.7.4.1.2 Drop-Out - Removal of AC power from A, B, or C of J1402 or removal of DC
power from pin E of J1402 shall cause the output power at pins A, B, and C of J1401 to disappear
within 7 seconds.

Reduction of the AC power to pins A, B, or C of J1402 to 70V shall cause the output power at pins A,
B, and C of J1401 to disappear within 25 seconds.

*3,5,7.4.2 Tone Generator - The following performance requirements shall be met with
115V + 3%, 400 cps + 2%, 1 @ AC power applied between B and G of J1401 and a 600 ohm + 5%, 5W
resistance load across T and G of J1401.

*3.5.7.4.2.1 ‘Warning Tone Burst - With the volume control at maximum CW position,
grounding of pin U of J1401 shall cause a 0,25 to 0. 5 second, 400 ¢ps + 2% signal burst of 100 mw
minimum across pins G and T'. With the volume control at maximum CCW position, the power of the
burst shall be 10 mw maximum.
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*3.5.7.4.2.2 Continuous Tone - With the volume control at maximum CW position, application
of 28 + 1V DC to pin D with respect to pin G of J1401 shall cause a steady, 400 cps z 2% signal of 50 mw
minimum across pins G and T, With the volume control at maximum CCW position, the signal power
shall be 5 mw maximum. The tone shall remain until the DC power is removed {rom pin D.

*3,5.7.4.2.3 Power Ratio - For a given setting of the volume control, the power level of the
warning tone burst shall be approximately twice that of the continuous ione,

*3.5.7.4.2,4 Tone Coﬁf.’ent - The tone generator shall utilize the 400 cps aircraft power as a
tone source but shall introduce sufficient harmonic to distinguish the tone from normal 400 ¢ps hum,

*3.5.7.5 Controls - A screwdriver adjustable AURAL TONE VOLUME control shall be
externally accessible.

*3.9.7.6 Electrical Connections - Connections to external circuits shall be provided as
shown in Figure 1.

*3.6.7.7 Performance at Temperature Extremes - The performance of the distribution
box shall be a5 specifisd herein at temperature extremes except as follows!:

*3.5.7.7.1 Tone Level - Without readjustment, the output power of the-tone generator shall
be within + 3 db.of the value obtained under standard conditions (3.3.8).

*3.5.8 Gyroscope Assembly, Displacement CN-494A/AJB-3 - The displacement gyro-

all maot tha fallmrine ranniramantar
s INOCTU LA ICLOWING TEQURATSIICIng.

*3.5.8.1 Function - The displacement gyroscope assembly shall provide electrical
signals representative of aircraft attitude through 360° of pitch, roll, and yaw. It shall consist of a
vertical gyro and a directional gyro mounted in multiple gimbals with a common outer gimbal as
described herein, The gimbal arrangement shall prevent gimbal lock and, with proper correction for
signal phasing, the unit shall meet the detail performance requirements with the outer gimbal in its

normal attitude or in a position 180° from the normal attitude,

*3.5,8,2 Form Factor - The displacement gyroscope assembly shall be enclosed in a
case conforming to the general requirements of MIL-C-172. The outline dimensions of the case shall

conform to MS17382,

*3,5.8.3 Case - The case of the gyroscope shall be made of non-ferrous, low density

. metal, uniform in texture, having a smooth surface and shall be hermetically sealed. The case shall

be finished with a lusterless black material, Color No, 37038 of FED-STD-595, A white arrow
labeled "direction of flight'* shall be painted on the case as shown on MS17382.

*3,5.8,38.1 Hermetic Sealing - The case shall provide a hermetically sealed enclosure for
all of the mechanism. The case shall be so constructed that it may be opened, the mechanism re-
moved and replaced and the case re-sealed at least three times. This shall be possible without the
use of any special tool, jig or fixture, unless such device is specifically approved by the procuring
activitiy, The sealing of the case shall not be dependent upon any material which will be adversely
affected by any atmosphere to which the instrument may be subjected in normal use in military
aircraft.

*3,5.8.3.2 Filling Medium - The filling medium shall be either a mixture of 90% nitrogen
and 10% helium or 95% heliim and 5% carbon dioxide. The nitrogen used shall be in accordance with
Specification BB-N-411, Type I, Class I, Grade C. The filling medium shall contain not more than
0,006 milligram of water vapor per liter (dew point ~65°C) at the filling pressure. The absolute
pressure of the filling medium in the ease shall be 1 + 0.1 atmosphere.
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*3.5.8.3.3 Leak Rate - The gas or mixture of gases in the case, adjusted to a pressure dif-
ferential of one atmosphere, shall not have a leakage from the case that would permit more than 10
percent contamination of the filling medium after 1000 hours.

*3.5.8.4 Electrical Connections - Connections to external circuits ghall be provided as shown
in Figure 1.

*3.5.8.5 Installation Mounting - Installation shall be with the mounting feet down and with the
"direction of flight”” arrow pointing forward.

*3.5.8.6 Contents - The displacement gyroscope assembly shall consist of a vertical gyro and
a directional gyro mounted in multiple gimbals with 2 common outer gimbal.

*3.5.8.6.1 Vertical Gyro - The vertical gyro shall have sufficient angular momentum and be
of such design so as to provide the performance specified herein when operated throughout the temper-
ature, vibration, and acceleration ranges specified.

*3.5.8.6.1.1 imba) System - The vertical gyro shall be suspended in a gimbal system which
has two free inner gimbals and & servo driven outer gimbal to eliminate gimbal lock of the gyro, The
outer gimbal shall be used in common with the directional gyro.

*3.5.8.6.1.1.1 First Gimbal - The first gimbal shall be the gyro rotor housing. It shall be
stabilized by the inertia of the gyro.
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first gimbal. It shall be stabilized in pitch by the gyro.

*3.5.8.6.1.1.3  Third Gimbal - The third gimbal shall be the outer gimbal. It shall be servo
driven to maintain a fixed relation between the first and second gimbal except for certain conditions.
specified herein.

*3.5.8.6.1.2 Axes of Freedom - The vertical gyro shall have three axes of freedom. Each axis
shall be 2 signal axis.

*3.5.8.6.1.2.1 First Axis of Freedom - The first axis of freedom shall be between the first and
second gimbal This axis shall be maintained in the horizontal plane and be aligned with the orthogonal

o mEnl vl andd ~f tho £a ned nft Avia AF +ha wurln al Lo L1 A i dandsen s
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freedom of +80 degrees shall be provided about this axis. An angular displacement about this axis shall
provide an indication which changes from roll to yaw as the pitch angle changes from zero pitch to £80
-degrees pitch. Stops shall be incorporated on this axis which produce a pitch precession when the -
freedom is exceeded and no damage shall result under this condition.

*3.5.8.6.1.2.2  Second Axis of Freedom - The second axis of freedom shall be between the
second gimbal and the third (servo driven) gimbal. This axis shall be perpendicuiar to the first axis of
freedom and shall be maintained in the horizontal plane under normal conditions. Unlimited freedom

shall be provided about this axis. Anangulardisplacement about this axis shall be a measurement of
the pitch angle.

2 R g A 19219 Third Axic of Froadam - The third axig of freadn ahnall ha haturann tha thind
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gimbal and the instrument frame or case. This axis shall be perpendicular to the second axis of free-
dom and shall ecoincide with the fore and aft axis of the instrument. Unlimited freedom shall be pro-
vided about this axis. An angular displacement about this axis shall be a measurement of the roll
angle. This axis shall have a preassembled slip ring and brush-block capsule having redundant cir-
cuits for all output signal leads. Individual slip ring circuit assignments shall he made to minimize
the voltage differential between adjacent slip rings.
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*3.5.8.6.1.3 Gimbal Actuation - The inner two gimbals are maintained in a fixed relation to the
apparent gravity vertical by the erection system. The outer gimbal is actuated by a servo mechanism
and is driven so as to maintain the spin axis of the vertical gyro and the pitch axis in & 90-degree re-
lation to each other except for certain transient conditions. The response of the serve of the outer
gimbal shall be such that this 90-degree relation will be maintained during roll rates from zero through
360 degrees per second with no lag, overshooting, oscillation, hunting, or jumping or such a magnitude
and frequency which will effect the performance of a high performance autopiloi. The servo loop shail
be sufficiently tight such that in normal operation during loop maneuvers, the third gimbal is rotated
when the third gimbal axis passes through the vertical in order to keep proper sensing of the servo
drive. The servomechanism shall be designed to meet specified performance requirements when
connected to a servo amplifier as specified in parfgraph 3.5.8.7.3 (c).

*3.5.8,6.1.4 Erection - Means shall be incorporated for erection of the gyro to apparent gravity
vertical from any attitude. The pitch and bank erection systems shall be separate and controllable in-
dividually.

*#3.5.8.6.1.5 Synchro Quiputs - Two transmitting synchros shall be mounted on the outer roll
and on the pitch gimbals. One transmitting synchro shall be mounted on the inner roll gimbal. The
inner roll synchro and one each of the two pitch and outer roll synchros shall be excited internally. The
rotor leads of the other synchros shall be brought out to the connector for external excitation. The
stator leads of all five synchros shall be brought out to the connector. The output signal from each
synchro shall have a one-to-one ratioc with the movement of the corresponding gimbal.

*3,5.8.6.1.5.1  Synchro Characteristics - The synchros shall have the following characteristics:

(1) Input voltage 115v, 400 cps, 1 @

(2) Input current, open stator 38 ma

(3) Input power, open stator 0.90 watt

(4) Input impedance, open stator 810 +j3500

(5) Rotor resistance, dc 235 ohms

(8) Stator cutput voltage, line-to-line 11.8 + 0.25V

(7T) Stator resistance, dc, between leads 4.5 ohms

(8) Null voltage 25 mv maximum

{9) Accuracy +8 minutes (1 pitch, 2 azimuth)

+15 minutes (2 roll, 1 pitch}

synchro shall be capable of operating up to eight high impedance control transformers of the

AY500-5 type or equal simultaneously when the control transformers are loaded with

*3.5.8.6.1.6 Roll Switch - A segment switch shall be incorporated to sense an inverted outer
roll gimbal condition.

*3.5.8,6.1.7 Pitch Switch - A segment switch shail be incorporated to sense the relation between
the pitch gimbal and outer roll gimbal positions.

*3.5.8.6.1.8 Power-0if Freedom - When power is removed momentarily, the vertical gyro
shall still have freedom about its first and second gimbal axes and shall not be displaced from the -

vertical at +70° pitch and bank angles.

*3.5.8.6.2 Directional Gyro - The directional gyro shall have sufficient angular momentum
and be of such design so as to provide the performance specified herein when operated throughout the
temperature, vibration, and acceleration ranges specified herein.

*3.5.8.6.2.1 Gimbal System - The directional gyro shall be suspended in a gimbal system of
which the outer gimbal is the third {servoed) gimbal of the vertical gyro. The directional gyro shall
have three other gimbals contained in the outer gimbal.
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*3.5.8.6.2.1.1  First Gimbal - The first (inner) directional gyro gimbal (gyro wheel housing)
shall be stabilized by the ineriia of the gyro. Its pivot axis shall be the first directional gyro axis of
freedom and shall be perpendicular to the spin axis of the gyro and shall normally lie in the horizontal
plane. The slaving torquer shall be mounted on this axis. This gimbal shall have a minimum of +80
degrees of freedom from normal.

*3.5.8.6.2.1.2 Second Gimbal - The second directional evro cimbal shall be stabili ¥
inertia of the gyro. Its pivot axis shall be the second directional gyro axis of freedom and shall be
normalily aligned with the vertical. The azimuth output synchros and the leveling torquer shall

mounted on this axis. This gimbal shall be capable of continuous rotation about its axis.

*3.5.8.6.2.1.3  Third Gimbal - The third directional gyro gimbal (pitch) shall be servo driven
such that it follows the vertical gyro second gimbal {pitch) at a maximum rate of not less than 200° per
. second, Its pivot axis shall be the third directional gyro axis of freedom and shall be parallel to the
vertical gyro second axis (pitch) of freedom. This gimbal shall be capable of continucus rotation about
its axis. The servo mechanism shall be designed to meet specified performance requirements when
connected to the servo amplifier specified in paragraph 3.5.8.7.3 (a). This axis shall have a preas-
sembled slip ring and brushblock capsule having redundant circuits for all output signal leads. Individual

+
slip ring circuit

rings.
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*3.5.8.6.2.2 Leveling - Means shall be incorporated to maintain the gpin axis perpendicular to
the azimuth axis. The leveling shall he controlled by a non-pendulous sensor and shall utilize the am-
plifier specified in paragraph 3.5.8.7.3 (b).

*3.5.8.6.2.3 Siaving - Means shall be incorporated to slave the azimuth gimbal to any desired
heading.

*3.5.8.6.2.4 Latitude Compensation Calibration - Data necessary to provide compensation for
directional gyro drift shall be provided as follows:

{2} Bias and trim voltages, necessary to compensate for directional gyro drift due to
random drift and earth's rate, shall be calibrated for each gyro assembly and
shall be displayed (in voltage values) on the connector end of the case. These
voltages shall determine the '"Bias' and "Trim" potenflometer settings on the
Specification MIL-A-23717, Compass Adapter-Compensator MX-2488A /AJB-3
(or equal) only, as used in the Loft Bomb Release Computer Set AN/AJB-3 only.

(b) Also, the directional gyro random drift in degrees per hour shail be displayed on
the connector end of the case. This vaiue shall determine the setting of the
“bias/deg/hr" potentiometer on the Compass Adapter-Compensator MX~2826A/
AJB-3A only, as used in the Loft Bomb Release Computer Set AN/AJB-3A only.

*3.5.8.6.2.5 Synchro Outputs - Two transmitting synchros shall be mounted on the azimuth gim-
bal, The rotor leads of both synchros shall be brought out to the connector for external excitation
{however, one synchro may have one lead tied to AC neutral internally). The stator leads of both
synchros shall be brought out to the connector. The output signal from each synchro shall have a one-
to-one ratio with the movement of the gimbal. :

*¥3.5.8.6.2.5.1  Synchro Characteristics - The synchro characteristics shall be identical to those
of the vertical gyro synchros. See paragraph 3.5.8.6.1.5.1.

*3.5.8.7 Performance Characteristice - The performance characteristics shall be as follows
under standard conditions (3.3.8).
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*3.5.8.7.1 Vertical Gyro
*3.5,8.7.1.1 Erection - When the gyro is displaced about one axis but erected in the other,

the gyro shall not deviate more than 1, 5° from the erected position while the displaced gimbal is being
erected. Application of 60V rms to both the pitch and roll erection systems shall cause erection of the
gimbals at 2 minimum rate of 15° per minute. Application of 18V rms to both the pitch and roll erec-
tion systems shall cause erection of the gimbals at a rate of 0, 8 to 1. 8° per minute.

*3,5,8,7.1.1.1  Initial Erection - With the gyro rotor at a standstill and the spin axis in any ran-
com position, application of rotor power and high erection voltage to both the pitch and roll erection
systems shall cause erection of the gyro to a position within 1° of apparent gravity vertical in 1 minute
or less,

#3,5.8.7.1.1,2 Final Erection - After completion of the initial erection cycle, application of
low erection voltage shall cause erection of the gyro to a position within 0. 25° of vertical in 2 minutes
or less.

*3,.6.7.7.1.2 Synchro Outputs

*3.5,8.7.1.2.1 Outer Roll - The phase of the outer roll synchro output signals shall be as
specified below:

(a) Externally Excited Synchro - When terminals W and H are connected to AC
neutral and terminal J to @C, the voltage measured across U and V shall be at a
minimum and the voltage measured between U or V and J shall be less than the
excitation voltage when the gimbal is at zero displacement. Applying right roll
to the reference shall cause the voltage across U and W to increase before de-~
creasing and the voltage across V and W to decrease before increasing. Refer-
enced terminals are on J361.

{b) Internally Excited Synchro - When terminal Z is connected to AC neutral, the
voltage measured across X and Y shall be at minimum and the voltage measured
between X or Y and D of J362 shall be less than the excitation voltage when the
gimbal is at zero displacemeni. Applying right roll to the reference shall cause
the voltage across X and Z to increase before decreasing and the voltage across
Y and Z to decrease before increasing. Referenced terminals are on J361.

{c) In each of the above, the outer roll gimbal shall be stabilized as the reference is
rolled. :

*3.5.8.7.1.2.2 Pitch - The outputs of the pitch synchros shall be as specified below,

(a) Externally Excited Synchro - When terminals ¢ and K are connected to AC
neutral and terminal L to @C, the voltage measured across a and b shall be at
minimum and the voltage measured between a or b and L shall be less than the
excitation voliage when the gimbal is at zero displacement. Applying climb to
the referencé shall cause the voltage a and c to increase before decreasing and

" the voltage across b and c to decrease before increasing. Terminals are on
J361.

(b) Internally Excited Synchro - When terminal { is connected to AC neutral, the
voltage across d and e shall be at minimum and the voltage measured between
d or e and D of J362 shall be less than the excitation voltage when the gimbal is
at zero displacement. Applying climb to the reference shall cause the voltage
across d and { to increase before decreasing and the voltage across e and { to
decrease before increasing. Referenced terminals are on J361. The maximum

32



Downloaded from http://www.everyspec.com

MIL-C-23727A (WP)

tracking and alignment error spread shall be 1° and the difference between the errors at identical angles .
as the gyro is rotated from 0° to 180° in climb with the outer roll gimbal inverted and normal shall not
exceed 0.4°,

*3.5.8,7.1.2,2.1 Pitch Synchro Correction Chart A pitch synchro correction chart shall be
derived from the synchro error data taken between 0° and 180° climb at pins d, e, and f of J361 in 5°
steps. This chart shall be found on the side of the unit,

*3,5.8.7.1.2.3 Inner Roll - The output of the inner roll synchro shall be as specified below.

N

When terminal j is connected to AC neutral, the voltage across g and h shall be 2 minimumm and the volt-
age measured between g or h and D of J362 shall be less than the excitation voltage when the gimbal is

at zero displacement. Applying right roll to the reference shall cauge the voltage across g and j to in- =

crease before decreasing the voltage across h and j to decrease before increasing. Referenced termin-
als are J361.

*3.5.8. 7.1, 2. 4 Eiectrical Zero Accuracy - With the gimbals fully erected, the synchro sig-
nals shall be at electrical zero within the tolerences specified below:

(a) Outer Roll - £ 0,75°
(b) Pitch -x0,5°
{¢) Inner Roll - + 0,5°

*3.5.8,7.1. 3 Drift - The maximum free drift, noted after compensation for earth's rota—
tion effect, sh.al\. not be greater than 0. 25° per minu*e with the gyro spin axis either tilted 20°
vertical
*3.5.8.7.1.4 Roll Switch - The roll switch shall connect terminal D to AC neutral from

+£90° through 180° to 270" where zero roll is the initial zero position as defined in paragraph
3.5.8.7.1. 2. 1. The circuit shall be open for the remaining 180° of roll. Referenced terminals are on

3361 .
*3.5.87.15 Outer Roll Servo - The performance of the roll servo shall satisfy the design

requirements as speciiied in paragraph 3. 5. 8. 6. 1. 3 when connected to an amplifier whose character-

istics are equal to those of the roll servo test amplifier as specified in 3. 5. 8. 7. 3 {e).

¥3,5.8.7.2 Direction

o arad O

*3.5.8.7.2.1 Leveling - Using an amplifier whose characteristics are equal to those of the
leveling test amplifier as specified in 3.5. 8, 7. 3 (b) and a fixed phase voltage of 30V rms on the torquer,
the leveling rate shall be 2 to 10° per minute. The leveling system shall level the gyro within 1-1/2
minutes after application of starting power.

*3,5.8.7.2. 2 Slaving - Application of 5. 6V rms of slaving power to the slaving torquer .
shall torque the gyro about its azimuth aXis at a rate of 1 to 2 degrees per minute.

*3,5.8.7.2. 3 Pitch Follow-Up - The pitch follow-up servo shall drive the piteh follow-up
gimbal at a mazimum rate of not less than 200°/sec when connected to an amplifier whose character- v
istics are equal to those of the pitch follow-up test amplifier as specified in 3. 5. 8. 7. 3 (a).

*3.5.8.7.2. 4 nchro Outputs - The outputs of the azimuth synchros shail be as specified
below:

{(a) Internally Excited Synchro - When terminal T is connected to AC neutral,
the voltage across R and S shall be a minimum and the voltage measured *

L)
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between R or S and E shall be greater than excitation voltage when the
spin axis is aligned with the fore and aft axis of the reference., Applying
right turn to the reference shall cause the voltage across R and T to
increase before decreasing and the voltage across S and T to decrease
before increasing. Comnect E to §§ C for this test. Referenced terminals
are on J361,

Externally Excited Synchro - When terminals P and F are connected to AC
neutral and G is connected to @ C, the voltage across M and N shall be at
minimum and the voltage measured between M or N and G shall be greater
than the excitation voltage when the spin axis is aligned with the fore and
aft axis of the reference. Applying right turn to the reference shall cause
the voltage across M and P to increase before decreasing and the voltage
across N and P to decrease before increasing. Referenced terminals are
on J361.

#3.5.8.7.2.5 Random Drift - The random drift, noted after compensation for earth's rotation
effect, shall not exceed 4° per hour.

*3,.5.8.7.3 ‘Test Amplifiers - Amplifiers with the following characteristics shall be con-
nected to the pins indicated during all performance tests. The amplifiers shall be energized with gc

power,

(a)

(k)

Pitch Follow-Up Servo Amplifier

J362-h input, low
J362-w input, high
J362-m output
Connect

J36l-e to J362-Y
J361-d to J362-k
J361-f to J362-8

J362-X to J362-Z

Amplifier Characteristics Nominal

Input impedance 25K ohms

Load impedance 100 + j95 ohms

Input saturation E 0.15 VAC

Output E at saturation 15+ 2 VAC, 180° out-of-phase
Null output 3.0V rms, Maximum

Leveling Amplifier

J362-i input, low
J362-j input, high
J362-H output

Amplifier Characteristics, Nominal

Input impedance 25K ohms
Load impedance 530 x j700 ohms
Input saturation E 0.51 VAC
Output E at saturation 41+ 4 VAC, 180° out-of-phase
Null output 4,5V rms, Maximum
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(c) Roll Servo Amplifier .

J361-g input, high

J362-g rate, input, low-

J362-f rate, input, high

J361-h input, low

J362-q output

Amplifier Characteristics, Nominal “
Input impedance 25K ohms

Load impedance 43 +j63 ohms ]
Input saturation B 0.1 VAC h

Qutput E at saturation 15+ 2 VAC, 180° out-oi-phase
with input to J361-g

| 11 + 2 VAC, 180° out-of-phase,
[ with input to J362-f
| Null output 2.0V rms, Maximum

(d) When specified, J361-Y shall be connected to the input, high, in place of
J361-g and J361-X shall be connected to the input, low, in place of J361-h
in Section {c) above.

*3.5.9 Gyroscope, Rate Switching CN-495A/AJB-3 - The rate swiiching gyroscope shall
meet the following requirements.

*3,5.0.1 Function - The rate switching gyroscope shall provide a single pole, double
throw switching function within specified time intervals both after application of specified turn rates and
after the return to zero turn rate from specified turn rates. .

N

*3.5.9.2 ) Form Factor - The rate switching gyroscope shall be enclosed in a case con- '
forming to the general requirements of MIL-C-172. The outline dimensions of the case shall conform to
MS-17384.

*3.5.90.3 } Case - The case of the gyroscope shall be made of non-ferrous, low density

metal, uniform in texture, having a smooth surface and shall be hermetically sealed. The case shall be
finished with a lusterless black material, Color' No. 37038 of FED-STD-595. A white line labeled
"line of flight" shall be painted on the case as shown on MS-17384.

*3.5.9.3.1 Hermetic Sealing - The case shall provide a hermetically sealed enclosure for
all of the mechanism. The case shall be so constructed that it may be opened, the mechanism removed
and replaced and the rate switching gyroscope case resealed at least three times. This shall be possible
without the use of any special tool, jig or fixture, unless such device is specifically approved by the
procuring activity. The sealing of the case shall not be dependent upon any material which will be ad-
versely affected by any atmosphere to which the instrument may be subjected in normal use in military

o

aircraft.
*3,5.9.3.2 Filling Medium - The filling medium shall be either a mixture of 90% nitrogen E
and 10% helium or 95% helium and 5% carbon dioxide. The nitrogen used shall be in accordance with

Specification BB-N-411, Type 1, Class I, Grade C. The filling medium shall contain not more than
0.006 milligram of water vapor per liter (dew point -65°C) at the filling pressure. The absolute
pressure of the filling medium in the case shall be 1 + (. 1 atmosphere.

*3.5.9.3.3 Leak Rate - The gas or mixture of gases in the case, adjusted to a pressure

\ differential of one atmosphere, shall not have a leakage from the case that would permit more than 10
percent contamination of the filling medium after 1000 hours.
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*3.5.9.4 Electrical Connections - Connections to external circuits shall be provided as
shown in Figure 1.

*3.5.9.5 Instailation Mounting - Installation shall be with the mounting feet down and the
""line of flight" line on the case parallel to the longitudinal axis of the aircraft.

*3.5.9.6 Contact Rating - The rating of the switching contacts shall not be less than 2
amps at 115V when operating into a resistive load.

3.6.9.7 Performance Characteristics - The performance characteristics shall be as
follows under standard conditions (3. 3. 8).

#3.5.9.7.1 Switching - The rate switching gyroscope shall operate to close the internal
circuit between terminals D and E and to open the circuit between terminals C and D within the time
specified after application of the following turn rates about the axis perpendicular to the plane of the
mounting feet.

Turn Rate Time Turn Rate Time
180° per minute 4 seconds 20° per minute 20 seconds
45° per minute 8 seconds 15° per minute 35 seconds

When the turn rate is reduced to zero, the circuit between terminals D and E shall open and the circuit
between terminals C and D shall close within 20 seconds

*3.5.9.7.2 Yaw Oscﬂlation - With zero turn rate applied, yaw oscillations of plus and minus
one degree with a 2 second perlod and yaw oscillations of plus and minus 2 degrees with an 8 second
period shall not cause switching to occur. With the one degree oscillation superimposed on a 30 degree
per minute rate of turn, switching shall occur within 3¢ seconds.

*2 K Q 7 1 Draumnan Tailaana Damawal Af mnuan faame tha sconaananas
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the circuit between terminals D and E to open and remain open and the circuit between ermmal
D to close and remain closed.

m
t!:lrn

*3.5.9.8 Performance at Temperature Extremes - The rate switching gyroscope shall
perform as specified herein at temperature extremes except as follows:

*3.5.9.8.1 Switching - When the turn rate is reduced to zero, the circuit between terminals
D and E shall open and the circuit hetween terminals C and D shall close within 25 seconds.

*3.5. 10 Indicator, Attitude-Director ID811/AJB-3A - The attitude-director mdlca.tor

shall meet the following requirements;

*3.5.10.1 Function - The attitude-director indicator shall provide a continuous and
unambiguous display of aircraft attitude for 360° of roll, pitch, and azimuth plus horizontal and vertical
flight director pointers, a turn and bank display, a vertical displacement display, and power failure
indication.

*3.5.10.2 Form Factor - The attitude-director indicator shall be enclosed in a case con-
forming to the general requirements of MIL-C-172. The outline dimensions of the case shall conform
to MS17393.

*3.5.10.3 Case - The case of the indicator shall be made of non-ferrous, low density metal,

uniform in texture, having a smooth surface and shall be hermetically sealed. The case shall be finished
with a lusterleas black material, Color No. 37038 of FED-STD-595,
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*3,5.10.3.1 Hermetic Sealing - The case shall provide a hermetically sealed enclosure for
all of the mechanism. The case shall be so constructed that it may be opened, the mechanism removed
and replaced and the indicator case resealed at least three times. This shall be possible without the
use of any special tool, jig or fixture, unless such device is specifically approved by the procuring
activity. The sealing of the case shall not be dependent upon any material which will be adversely af-
fected by any atmosphere to which the instrument may be subjected in normal use in military aireraft,

*3.5.10.3.2 Fillineg Medium - The filling medium shall be either a mixture of 90% nitrogen
and 10% helium or 95% helium and 5% carbon dioxide. The nitrogen used shall be in accordance with
Specification BB-N-411, Type I, Class I, Grade C. The filling medium shall contzin not more than
0. 006 milligram of water vapor per liter (dew point -65°C) at the filling pressure. The absolute
pressure of the filling medium in the case shall be 1 £ 0.1 atmosphere,

*3,5.10.3.3 Leak Rate - The gas or mixture of gases in the case, adjusted to a pressure
differential of one atmosphere, shall not have a leakage from the case that would permit more than 10
percent contamination of the filling medium after 1000 hours,

*3.5.10.3.4 Mounting - A flange shall be provided for panel mounting. The flange and panel
cutout dimensions shall be in accordance with MS-33545 (ASG).

*3.5.10.4 Contents - The attitude-director indicator shall contain assemblies, sub-
assemblies, and circuits to provide the following displays.

*3.5.10.4. 1 Attitude Display - The attitude display shall bagically consist of a bank angle
dial and scale, dial masks, mechanism mask, banic indices, a miniature airplane, and a sphere back-
ground which is supported and rotated about three servo driven gimbal axes. The overall arrangement
of the-attitude display shall be in accordance with Figure 2.

'+3,5,10.4.1.1 Bank Angle Dial and Scale - The bank angle dial and scale presentation shall be
in accordance with Figure 3.

*3.5.10.4.1,2 Dial Masks - A mask shall be attached to each side of the bank angle dial and
8cale in accordance with Figure 2. The mask on the left shail also be the scale for the displacement
pointer. The surface of the scale shall follow the arc of the pointer movement. The mask shall be
designed so that the pointer can be driven out of view to the top as shown in Figure-2, The right mask
shall be the shield behind which the vertical pointer can be driven.

*3,5,10.4.1.3 Mechanism Mask - A mask which is attached to the roll gimbal and extends
essentially from the bank dial to the sphere shall be incorporated. The visible surface of this mask
shall be shaped as the surface of a frustrum of a cone. The large diameter shall be forward. Theedge
of the mask shall be hidden by the inner diameter of the bank scale. The small diameter shall be toward
the rear.

*3.5,10.4.1. 4 Bank Indices - Bank indices shall be fixed to and rotate with the roll gimbal.
At zero roll indication, one shall be adjacent to and aligned with the zerc roll marking on the bank angle
dial. The other index shall be at the 180 degree roll position.

*3.5.10.4.1.5 Miniature Airplane - The miniature airplane may be attached to either the light
wedge or the bank angle dial at the Zero pitch position. The wings of the miniature airplane shall be
curved such that they follow the swing radius of the vertical pointer. The markings and coloring on
the miniature airplane shall be in accordance with Figure 3.

*3,5.10.4.1.6 Gimbal System - The gimbal system shall consist of the following:

#3.5,10.4.1.6.1 Roll Gimbal - The roll gimbal shall be the outer gimbhal and shall be capable
of rotating 360°. The axis of the gimbal shall be perpendicular to the face of the indicator and in line

L]
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with the center of the sphere. The gimbal shall be driven by the roll servo mechanism. The gimbal .
shall be designed to mount the bank indices and the pitch gimbal.

*3,5.10.4.1.6.1.1 Roll Trim - Means shall be incorporated to adjust the roll gimbal & 3°
minimum. The adjustment shall be located on the rear of the indicator case.

*3.5.10,4.1.6.2 Pitch Gimbal - The pitch gimbal shall be suspended in the roil gimbal and
shall be capable of rotating 360°. The axis of the gimbal shall be at right angles to the roll gimbal
axis and in line with the roll axis. The gimbal shall be driven by the pitch servo mechanism. The
azimuth mechanism shall be mounted on the pitch gimbal.

#3.5.10.4.1.6.2.1 Pitch Trim - Means shall he incorporated to adjust the position of sphere
in pitch by means of a pitch trim knob mounted on the lower right hand side of the face of the indicator.
The knob shall have approximately one-fourth turn of freedom in the counterclockwise direction from
the zero pitch trim position. The freedom in each direction shall be limited by a positive stop. When
the knob is rotated to the stop in the clockwide direction one-half turn, the sphere shall rotate to de-
flect the horizon line upward to indicate between 10° and 20° dive. When the knob is rotated to the stop
in the counterclockwise direction the sphere shall rotate to deflect the horizon line downward to indicate
between 5° and 10° climb. The servo sysiem shail operate properly for any pitch trim adjustment. The
knob shall have sufficient friction to remain fixed when set but it shall move smoothly without evidence
of binding or erratic movement. The internal design of the indicator shall be such that any pitch trim
input is automatically faded out as the sphere is driven to the extreme pitch indications and the sensing
of the trim signal reversed so as to correspond to the side of the sphere showing when the sphere is
driven through the 90 degree pitch positions, The fade-out shall occur as the sphere is driven from
the 20 degree to 75 degree pitch indications and shall fade-in as the indicated pitch angle changes from
75 to 20 degrees. It shall occur on both sides of the sphere for both climb and dive indications.

*3.5.10.4.1.6.3 Azimuth Mechanism - The azimuth mechanism shall consist of a shaft and
the azimuth servo mechanism and shall be capable of rotating 360°. The shaft shall be mounted so
that it is perpenchcular to the pitch gunba.l axis and, at zero pitch attitude, perpendicular to the roll
gimbal axis. The shaft shall support the two sphere halves at their cemers. The shaft shall be driven

by the azimuth servo mechanism.

*¥3,5.10.4.1.6.4 Sphere - The sphere which forms the background of the display shall consist
of two half spheres. The half spheres shall be fastened to the end of the azimuth shaft. The sphere shall
rotate with the roll gimbal for roll indications, rotate in relation to the roll gimbal about the pitch axis
for pitch indication and rotate in relation to the pitch and roll axes about the azimuth axis for azimuth
indications. The sphere shall be driven in pitch such that the horizon line goes above the miniature
airplane for dive maneuvers and below for climb maneuvers and shall be driven in azimuth so that it
moves to the left for right turns. The gimbal shall rotate CCW for right banks,

*3.5.10.4.1.6.4. 1 Ehere k_@g and Colorgg All marking and coloring of the sphere
presentation shall be in accordance with Figure
¥3.5.10.4.2 Power Failure Indicator - A power failure warning flag and the associated

meter movement shall be incorporated in the lower left corner of the indicator as shown in Figures 2
and 3. The meter and its associated circuitry shall be designed to move the flag from view when 25
to 29 volts DC is applied.

*3.5. 10; 4.3 Inclinometer - The inclinometer shall be incorporated into the display in
accordance with Figure 2. : :

%3.5.10.4.3.1 Tube - The glass of the inclinometer tube shall be made of clear annealed
glass tubing free from any flaws that will seriously affect the readability of the inclinometer. The
inside of the tube shall be smooth and uniform so that the ball may roil freely except for the damping
of the liquid. The arc length of the visible portion of the tube shall be approximately 1-1/4 inches.
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*3.5.10.4.3.2 Ball - The ball shall be a 7/32 inch black sphere. A minimum of 2/3 of the
ball shall remain in view at either extreme of the tube, when viewed from 12 inches in front of the
zero mark of the slip indicator at an angle of 30 degrees with the horizontal plane prescribed by the
base of the indicator.

*3.5.10.4.3.3 Damping Liquid - The damping liquid used shall be sufficiently colorless
to preclude interference with the visibility of the ball under day light and night lighting conditions and
under normal and temperature extremes.

*3,5,10.4.3,4 Sensitivity - The sensitivity of the inclinometer shall be such that the ball
reaches its limit of travel when the indicator is rotated right or left 10 + 2 degrees about the roll
axis with the face of the indicator vertical,

*3.5.10.4. 4 Flight Director Display - The flight director display shall consist of a
vertical pointer, a horizontal pointer, a pointer to show displacement from commanded flight path,
and 3 signal level flag alarms. These pointers and flags shall be driven by meter movements and shall
be in accordance with Figures 2 and 3. The design of the pointer meter movements shall be such that
when not energized these pointers are maintained as near as practicable to their adjusted zero po-
sitions while under all flight conditions including rough air, All meter movement leads shall be electri~
cally isolated from each other, from other circuitry in the case and from the case,

%3,5.10.4.4.1 Vertical Pointer - The vertical pointer shall be positioned directly in front
of the horizontal pointer. With the indicator in normal operating position, the vertical pointer shall be
mounted on a meter movement which is pivoted at a point behind the pointer in a manner that the pointer
shall remain vertical at zero center or at any point of deflection to the right or left of center, and shall
deflect right or left in agreement with the polarity of direct current received from the flight director
computer. An external mechanical zero adjustment shall be provided.

*3.5.10.4.4. 1.1 Deflection ~ The design shall be such that the deflection of the pointer to the
leit of the center position is limited to one inch by a physical stop and the maximum deflection to the
right will carry the pointer behind the mask on the right side of the display. The direction of deflection
for given input signal shall be as specified in Table I,

*3,5,10.4.4.1.2 Response - The vertical pointer response shall be linear in degrees with
respect to current within 7. 5% of the proportionate full scale value. A deflection of 7/8 of an inch
measured from the center of the dial to the pointer along the horizontal line shall require 2,2 ma, =
7.5%. An application of 10 ma of the proper polarity shall drive the pointer from view behind shield
to the right. The 10 to 13.5 ma shall be applied as a step input, without damaging the meter move-
ment.

*3,5.10.4.4.1.3 Resistance - The resistance across the vertical pointer input terminals
shall be 1000 ohms + 3% at 25°C.

#3.5.10.4.4.1.4 "Damping - The pointer mechanism shall be damped such that there is no
more than 1-1/2% overshoot.

*¥3.5.10.4.4.1.5 Response Time - Response time of the vertical pointer shall be a maximum
of 1/3 second. Response time is defined as the time required for the pointer to reach 90% of its final
indication, and time is counted from the instant of application of the current. The pointer shall be
considered as having come to apparent rest when it has reached within + 1% of the scale length of the
actual rest point.

*3.5.10.4.4.2 Vertical Pointer Flag Alarm - The vertical pointer flag alarm shall be
operated by a suppressed zero type of mechanism, which shall hold the flag against a stop in the
position shown in Figure 2 in the absence of current, or whei the current application is below a
predetermined value as specified below.
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*3.5.10.4.4.2.1 Deflection - The vertical flag alarm shall be designed to deflect out of view
with the input signal polarity of Figure 1 connected to a voltage which is polarized plus and minus,
respectively.

¥3,5.10.4,4.2.2 Response - The alarm flag shall leave its visible~-position stop with a
current application of 180 microamperes or more. The flag alarm shall disappear from view with
a current application of 245 microamperes. The application of 380 microamperes as a step input shall
not damage the meter movement.

*3,5.10,4.4.2.3 Resistance - The resistance across the vertical pointer flag alarm input
shall be 1000 ghms + 3% at 25°C.

*3.5.10.4.4.3 Horizontal Pointer - The horizontal pointer shall be positioned directly
behind and as near as practicable to the vertical pointer. The horizontal pointer shall be mounted on
a meter movement which is pivoted at a point approximately 4-1/2 inches behind the pointer. With the
indicator in normal operating position, the pointer shall move in such a manner that it remains hori-
zontal at zero center or up or down in agreement with the polarity of direct current received from the
flight director computer. An external mechanical zero adjustment shall be provided.

*3,5.10.4.4.3.1 Deflection - The maximum deflection downward shall not exceed 1-1/16
inch. The design shall be such that the pointer can be deflected up until it disappears from view behind
a mask. This direction of deflection for a given input signal shall be specified in Figure 1.

*3.5,10.4.4.3.2 Response - A deflection of 7/8 inch measured from the center of the dial to
the pomter along a vertical line shall require 2.2 ma, & 7.5%. The horizontal pointer response shall
be linear in degrees with respect to current to within 7. 5% of the proportionate full scale value.

An application of 10 ma of the proper polarity shall drive the pointer from view behind its mask at the
top of the display. The application of 13. 5 ma as a step input to drive the pointer from view shall not
damage the meter movement.

....... £ emmfand Fawioos e . |

*3.5.10.4.4.3.3 Resistance - The resistance across the horizontai point input termin:

be 1,000 chms, + 3%, at 25°C.

¥3,5,10.4.4.3. 4 Damping - The pointer mechanism shall be damped such that there is no
more than 1-1/2% overshoot.

%3,5,10.4.4.3.5 Response Time - Response time of the indicating pointer shall be a maximum
of 1/3 second. Response time is defined as in paragraph 3.5.10.4.4.1.5.

*3,5.10.4.4.4 Horizontal Pointer Flag Alarm - The design of the indicator shall be such
that a horizontal pointer flag alarm can be provided on the right side of the display as shown in Figure
The horizontal ﬂag alarm shall be in accordance with Figure 3. Its characteristics shall be the

.......... d for the vertical nointer flag alarm ner para anh 1S ‘l l: 1n A A 2 1
Je

1.
same as those specified for the vertical pointer 1lag alarin per paragrapn . d,
3.5,10.4.4,2.2, 3.5.10.4.4.2.3.

¥3,5.10.4.4.5 Displacement Pointer - The displacement pointer and scale shall be in
accordance with Figure 3. The pointer shall he mounted on a meter movement which is pivoted at a
point behind the pointer. With the indicator in normal operating position, the pointer shall move in
such a manner that it remains horizontal at zero center or at any point of deflection up or down from
center, and shall deflect up or down in agreement with the polarity of direct current received from
the flight director computer. An external mechanical zero adjustment shall be provided. The pointer
shall run adjacent to the displacement scale as shown in Figure 2. The design of the displacement
pointer shall be such that an application of 500 microamperes of the proper polarity applied as a step
input shall drive the displacement pointer up out of view. The application of 750 microamperes to
driva tha nointer ant of view ghall not damaee fhp meter movement,

URIAVE WU pOAICL OUL UL VAUV Sidis 108 WRalllap st WA LS ARV RALs S
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*3.5.10.4.4.5.1 Deflection - The direction of deflection for a given input shall be as speci-
fied in Figure 1.

*3,5,10.4.4.5.2 Response - The displacement pointer response shall be linear in degree
with respect to current to within 7. 5% of the proportionate full scale value. A deflection 7/8 inch
measured from the zero position of the scale to the center line of the pointer shall require 150

- =

microamperes, = 7.5%.

*3,5,10.4.4.5.3 Resistance - The resistance across the displacement pointer input termi-
nals shall be 1,000 ohms, + 3% at 25°C.

*3,5.10.4.4.5.4 Damping - The pointer mechanism shall be overdamped (no overswing).

*3.5.10.4.4.5.5 Response Time - Response time of the indicating pointer éhall be a minimum

of 1.15 seconds and a maximum of 2 seconds. Response time is defined as in paragraph3.5. 10.4.4. 1. 5.

*3.5.10.4.4. 6 Displacement Pointer Flag - The displacement pointer flag shall be in ac-
cordance with Figures 2 and 3. Its characteristics shall be the same as those specified for the vertical
poinier flag alarm as per paragraphs 3.5.10.4.4,2,1, 3.5.10.4.4.2,2 and 3.5, 10. 4. 4.2. 3.

*3.5.10.4.4.7 Rate of Turn - The rate of turn display shall be in accordance with Figures
1and 2. The moving index shall be mounted as a meter movement which is pivoted at a point behind
the pointer. The design shall be such that the pointer is stable under rough air conditions, Within
normal operating position, the index shall move left or right in agreement with the polarity of the
direct current received from the remote rate of turn sensor. An external mechanical zero adjustment
shall be provided. The scale shall be made to conform to the path of the index such that there is the
ninimum of parallax, The front surface of the scale and index shall be within 1/4 inch of the cover
glass at zero displacement. The index deflection to either side of the center zero position shall be
limited to 5/8. At each of the fully deflected positions, a minimum of 1/2 of the index shall be in view
when viewed at a horizontal distance of 2 feet from the center dot of the display.

*3.5.10,.4.4.7.1 Deflection - The direction of deflection for a given input shall be as specified
in Figure 1.

*3.5.10.4.4.7.2 Response - The index response shall be linear in degree with respect to
current to within 7. 5% of the proportionate full scale value. A deflection of one index width from the
zero position shall require 0.5 ma + 7.5%. A deflection of two index widths such that the index aligns
with appropriate outer scale mark shall require 1.0 ma + 7. 5%.

*3,5.10.4.4.7.3 Resistance - The resistance across Rate of Turn input terminals shall be
1,000 ohms, + 3%, at 25°C.
*3,0.10.4.4.7.4 Damping - The pointer mechanism shall be damped such that there is no
more than 1-1/2% overshoot.

*3.5.10.4.4.7.5 Response Time - Response time of the rate of turn index shall be a maximum
of 1/3 second. Response time is defined as in paragraph 3.5.10.4.4.1.5.

*3,5,10.4.5 Attitude Display Servo Characteristics - The performance of the attitude
display (sphere) shall be as specified when operated with the input power, servo amplifiers, and test
transmitters speciiied,

*3,5,10.4.5.1 Input Power - Input power shall be as follows:

{1) Generator Excitation - 18V + 1V, 400 cps, @C from J558-
with AC neutral to K.
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(2) Roll-Motor Excitation - 34V + 2V, 400 cps, @ C from J598-L to J598-K
with AC neutral to K.

(3) Pitch Motor Excitation - 21V + 1V, 400 cps, @C from J598-T to J598-K
with AC neutrzal to K.

,,,,, Tlar i

fAY P R
\4} Mlnlutﬂ Motor Excitation

to J598-K with AC neutral to K.

NOTE: @C refers to @C of 115/200V, 400 cps, 3 @, 4 wire wye, grounded
neutral power per MIL-STD-~704,

#3.5.10.4.5.2 Roll, Pitch, and Azimuth Servo Amplifiers - The roll, pitch, and azimuth
servo amplifiers shall be equivalent to those in Amplifier-Power Supply AM-1931/AJB-3 and shall be
connected to J598 of the attitude-director indicator as follows:

Input Common Qutput
Roll Servo Amp;h;:; v W M
Pitch Servo Amplifier E
Azimuth Servo Amplifier B C i
*3.5.10,.4,5.3 Signal Source - Roll, pitch and azimuth servo control signals shall be
supplied by Kearfott type R510-1A synchro transmitters or equivalent. The transmitter rotors shall
hea exeited with ‘Jﬂ‘? +1 tvrn'H- _‘00 ens from the same power cnpn'lvr vn]ta‘ga which Qpernfns the indigcator,

It shall be applied such that the voltage from rotor lead '"C" to rotor lead "H" is in phase with the volt-
age from pin K to pin H (J598) of the indicator with lead "C'" and pin K (J598) common,

' (1) Roll - 180° index reference, positive rotational reference.
(2) Pitch - 180° index reference, positive rotational reference.
(3) Azimuth - 0° index reference, positive rotational reference.
The index reference nulls shall correspond to 0° roll, 0° pitch, and 0°
azimuth respectively. Positive rotational reference signals shall resuli
in right hank, climb and right turn displays.

(1) Roll -
CX Stator Connected to J598
X n
Y a
Z b
(2) Pitch -
CX Stator Connected to J598
X m
Y ]
b k
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(3) Azimuth -
Connected CDX Connected
CX Stator to CDX Stator to J588
X Yellow Yellow X
Y Blue Blue Z
Z Black Black Y

CDX shall be Eclipse-Pioneer Type AY533-25 or equivalent.

#3.5.10.4.5. 4 Servo Performance - The roll, pitch, and azimuth follow-up rates shall not
be less than 300°/sec. with an allowable follow-up lag of 20°, 15°%and 15°, respectively at a rate of
300°/sec. The servo operation in all axes shall be visually smooth without hunting or jumping greater
‘than 0. 5° total at any rate up to the maximum specified. With a step input equal to the maximum follow-
up lag, the overshoot shall not exceed 3°.

*3.5.10.4.5.4.1 anm& - The static positional accuracy shall be + 0. 5° for

pitch and roll at 0° and 180° an 0° at all other attitudes, The positional accuracy for azimuth shall
s a

z 1.
be + 1,0° at anv heading 'ang trl”l" L polied during ¢

As ¥ AU &Ly UTQSLIL. AL adi

*3,5,10,4.5.4.2 Sensitivity - With zerc trim applied, displacement of the input signals 0.25°
in right and left bank, c¢limb and dive, and right and left turn shall result in & perceptible movement of
the sphere in the proper direction for each displacement. With maximum roll and pitch trim applied
perceptible movement shall occur with a 0. 5° displacement of the input signal.

*3.5.10.4. 6 Integral Lighting - The attitude-director indicator shall contain integral
lighting in accordance with MIL-L-25467.
*3.5.10.4.6.1 Lighting Power - The lighting power shall be as follows:
Operating Voltage Limits 4,9 to 5.1 volts
Operating Frequency Limits 0 to 420 cps
Reduced Performance Voltage Limits 3.0 to 4.9 volts
Current 2 amps, makx.
*3.5.10.4.7 . Cover Glass - The cover glass shall be free from defects which interfere
with.normal reading of the indicator. ‘
*3.5.10.4.7.1 Anti- Reflection Coatings - A magnesium fluoride coating in accordance with

JAN-F-675 shall be applied to each surface of the cover-glass and of the lighting wedge. Coated
surfaces shall not chip, scale, peel, flake, dissolve, discolor or otherwise be adversely affected by
the environmental tests specified herein or in normal service use. The coating on the outer surface
of the cover glass shall be capable of withstanding abrasion incident to normal service usage.

*3.5.10.4.8 Bomb Mode Relay - & DPDT, 28 voit DC relay.sha.ll be incorporated to cut-
off pitch trim and to develop a ground signal upon receipt of a DC bomb mode signal.

*3.5.10.5 Controls - An operational type "PITCH TRIM' control shall be accessible
from the front of the indicator. Screwdriver adjustment controls for "ROLL TRIM" and centering of
the meter mechanisms shall be accessible from the rear of the indicator.

*3.5.10.6 Performance at Temperature Extremes - Performance of the attitude-
director indicator at temperature extremes shall be as specified herein except as follows:

*3.5.10.6.1 Servo Qperation - The maximum follow-up lag of 3. 5. 10.4. 5. 4 shall be 257,

20°, and 20° instead of 20°, 15°, and 15° respectively.
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¥3,5.10.86.2 Sensitivity - The input displacements of 3. 5. 10.4. 5. 4. 2 shall be 0.5° and 1. 0°
instead of 0.25° and 0. 5° respectively.

*3.5.10.7 Electrical Connections - Connections to external circuits shall be provided as
shown in Figure 1. '

*3.5.11 Timer, Interval TD-236A/AJB-3 - The interval timer shall meet the following
requirements: ‘

*3.50.11.1 Function - The interval timer shall provide a speed governed 28 volt DC motor,

associated switching mechanisms, a digital time display, and a knob for setting time intervals in flight
and shall provide accurately timed electrical signals for the AN/AJB-3 or AN/AJB-3A Loft Bomb Re-
lease Computer Set.

*3.5.11.2 Form Factor - The interval timer shall be enclosed in a case conforming to the
general requirements of MIL-C-172. The outline dimensions of the case shall conform to MS-17388.

*3.5.11.3 Case - The case of the interval timer shall be made of non-ferrous, low
density ‘metal, uniform in texture, having a smooth surface and shall be hermetically sealed. The
case shall be finished with a lusteriess black material, Color No, 37038 of FED-STD-595.

*3.5.11.3.1 Hermetic Sealing - The case shall provide a hermetically sealed enclosure
for all of the mechanism, The case shall be so constructed that it may be opened, the mechanism
removed and replaced and the interval timer case resealed at least three times. This shall be possible
without the use of any special tool, jig or fixture, uniess such device is specificaliy approved by the
procuring activity. The sealing of the case shall not be dependent upon any material which will be ad-
versely affected by any atmosphere to which the instrument may be subjected in normal use in military
aircraft,

*3 5.11,3.2 Filling Medmm The filling medium shall be either a mixture of 90% nitrogen
and 10% helium or 95% helium and £% carbon dioxide. The mtrcgen used shall be in accordance with

Specification BB-N-411, Type I, Class I, Grand C. The filling medium shall contain not more than
0. 008 milligram of water vaper per liter (dew point -65°C) at the filling pressure. The absolute
pressure of the filling medium in the case shall be 1 £ 0. 1 atmosphere.

*3.5.11.3.3 Leak Rate - The gas or mixture of gases in the case, adjusted to a pressure
differential of one atmosphere, shall not have a leakage from the case that would permit more than
10 percent contamination of the filling medium after 1000 hours.

*3.5.11.4 - Contents - The interval timer shall contain a speed governed DC motor,

associated switching mechanisms, a digital time display and a control knob.

*3.5,11.4,1 Qutput Signals - The unit shall provide output signals as follows:

*3,5,11.4. 1. 1 One Second Warning - The one second warning signal shall consist of a DC
ground occuring 1.0 = 0. 2 seconds before the end of the selected time cycle. The signal shall remain
until the unit is reset.

*3.5.11.4.1.2 Time-Qut - The time-out signal shall be the input DC voltage occuring at the
end of the selected interval within + 0. 1 second or 1% of the interval, whichever is greater. The
signal shall remain until the unit is reset.

*3,.5.11.4.1.3 Circuit Loads - The output signal circuits shall be capable of supplying a
minimum of 1 ampere to a resistive load,
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*3.5.11.4.2 JFunction Initiation - The time interval shall be initiated by the application of
25-29 volts DC, The motor shall stop at the end of the time interval and the timing mechanism shall
reset upon removal of time interval initiation DC.

*3.5.11.4.3 Range of Operation - The time interval shall be settable to time intervals of
0.1 to 30 seconds in 0.1 second increments. The time settable shall not be greater than 30, 9 seconds
and not less than 0. 1 second.
A
*¥3.5.11.4.3.1 Time Interval Selection - A control knob which can be adjusted in flight shall
be provided to select the time interval. Positive detent action shall be provided at the 0.1 second
increments throughout the adjustment range.

*3.5.11.4.4 Interval Display - The interval display shall be digital and shall display all
intervals specified in 3.9.11.4.3. The display shall be visible from any point within the frustum of
a cone whose side makes an angle of 30° with a perpendicular to the dial and whose small diameter is
the aperture of the case.

*3.5.11.4.4.1 Integral Lighting - The interval timer shall be provided with integral lighting
in accordance with MIL-L-25467.

*3.5.11.4.4.2 Dial Marking - The dial shall be marked as shown on MS-17388. All visible
portions of the dial shall be lusterless black; Color No. 37038 of FED-STD-595, and all markings on
the dial shall be lusterless white; Color No. 37875 of FED-STD-595.

*3.5.11.5 Perjormance At Temperature Extremes - The performance of the interval
timer at temperature extremes shall be as specified herein.

*3.5.11,6 Electrical Connections - Connections to external circuits shall be provided
as shown in Figure 1.

*3.5.12 Transmitter’, Rate Gyroscope T-751/AJB-3A - The rate gyroscope transmitter

shall meet the following requirements:;

*3,5.12.1 Function - The function of the rate gyroscope transmitter is to provide a DC
current having a polarity and magnitude proportional to the direction and rate of turn about the input
axis. This current is used to operate a meter mechanism displaying aircraft rate-of-turn information
to the pilot.

*3.5.12.2 Form Factor - The rate gyroscope transmitter shall be enclosed in a case
conforming to the general requirements of MIL-C-172. The outline dimensions of the case shali
conform to MS-17394.

*3.5.12.3 Case - The case of the gyroscope shall be made of non-ferrous, low density
metal, uniform in texture, having a smooth surface and shall be hermetically sealed. The case shall
be finished with a lusterless black material, Color No. 37038 of FED-STD-595. Marking on the case
shall be as shown on MS-17394.

*3.5.12.3.1 Hermetic Sealing - The case shall provide a hermetically sealed enclosure
for all of the mechanism. The case shall be so constructed that it may be opened, the mechanism
removed and replaced and the rate gyroscope transmitter case resealed at least three times. This
shall be possible without the use of any special tool, jig or fixture, unless such device is specifically
approved by the procuring activity. The sealing of the case shall not be dependent upon any material
which will be adversely afiected by any atmosphere to which the instrument may be subjected in normal
use in military aircraft.
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*3.5.12.3.2 Filling Medium - The filling medium shall be either a mixture of 90% nitrogen
and 10% helium or 95% helium and 5% carbon dioxide. The netrogen used shall be in accordance with
Specification BB-N-411, Type I, Class I, Grade C. The filling medium shall contain not more than
0.006 milligram of water vapor per liter (dew point -65°C) at the filling pressure. The absolute
pressure of the filling medium in the case shall be 1 + 0.1 atmosphere.

*3:5,12.3.3 Leak Rate - The gas or mixture of gases in the case, adjusted. to a pressure
differential of one atmosphere, shall not have a leakage from the case that would permit more than
10 percent contamination of the filling medium after 1000 hours.

*3.5.12.4 Electrical Connections - Connections to external circuits shall be provided as
shown in Figure 1.

*3.5.12.5 Installation Mounting - Installation shall be with the connector end of the equip-
ment facing forward in the aircratt.

*3,5,12, 6 Undervoltage Protection - The equipment shall not be damaged by voltages
below the minimum specified herein and shall automatically resume normal operation when the voltage
returns within the specified limits.

*3.5.12.7 Signal Source Impedance - The signal source impedance shall be approxi-
mately 1,000 ochms.

*3,5.12.8 Operating Range - The rate gyroscope transmitter shall have an operating
range -+ 360 degrees per minute. Suitable stops shall be provided to limit the output and to prevent
dama.ge to the equipment when the operating range is exceeded.

*3.5.12.9 Natural Frequency - The rate gyroscope transmitter shall have a minimum
undamped natural frequency of 5 cps.

3.5.12.10 Performance Characteristics - The performance characteristics of the rate
gyroscope transmitter shall be as follows under standard conditions (3. 3. 8), and with a 1000 ohm £ 1%
resistive load across the output terminals,

*3.5.12.10.1 Null Limits - With the rate ghroscope transmitter at rest, the output shall not
exceed = 7, 5 micro-amperes.
*¥3.5.12.10. 2 QOutput Signal - The output shall be as follows for rotation in either direction
about the input axis.
Input Output Milliamperes
360°/minute 1.000 + 6-1/2%
180°/minute 0.500 + 8%
90°/minute 0.250 + 9-1/2%
45°/minute 0.125 + 12-1/2%

The output tolerances shall be proportional {0 these values at all intermediate input rates.

*3.5.12.10.3 Signal Polarity - Pin C shall be positive with respect to Pin D for clockwise
(right turn) input rates. Pin d shall be positive with respect to Pin C for counterclockwise (left turn)
input rates.

*3.5.12.10. 4 Damping Ratio - The damping ratio shall be between 8 and 12.
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*3.5.12.10.5 Cross Coupling - When rotated about axes perpendicular to the input axis, the
output shall be less than 1% of the value obtained when rotated at the same rate about the input axis.

*3.5.12.10. 6 Resolution and Threshold - Both the resolution and the threshold shall be less
than 0, (15 degrees per second.

*3.5,12,10,7 Hysteresis and Friction - The hysteresis and friction shall not exceed 1% of the
maximum operating rate.

*3.5.12,11 Performance at Temperature Extremes - The rate gyroscope transmitter shall
perform as specified herein at temperature extremes except as follows:

#3.5.12.11.1 Null Limits - The output shall not exceed + 14 microamperes.

*3.5.12.11,2 Qutput Signal - An additional + 3-1/2% shall be applied to the output signal
tolerances,

*3.6 Design Data - No data is required by this specification {other than reports

accompanying samples submitted for testing) or by applicable documents, unless specified in the
contract or order (See paragraph 6. 7).
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4. QUALITY ASSURANCE PROVISIONS

*4.1 Responsibility for Inspection - Unless otherwise specified in the contract or pur-
chase order, the supplier is responsible for the performance of all inspection requirements as spec-
ified herein, Except as otherwise specified, the supplier may utilize his own facilities or any com~
mercial laboratory acceptable to the Government., The Government reserves the right to perform
any of the inspections set forth in the specification where such inspections are deemed necessary to
assure supplies and services conform to prescribed requirements.

*4,1.1 Classification of Tests - Items covered by this specification shall be subjected to
the following tests to determine compliance with all applicable requirements:

{1} Preproduction Tests

(2} Initial Production Tests
(3) Acceptance Tests

{4} Life Tests

*4.2 Preproduction Tests - Preproduction tests shall be made on an equipment represent-
ative of the production equipments to be supplied under the contract. Preproduction tests shall be ac-
complished under the responsibility of the contractor and shall be conducted in accordance with the
approved test procedure of 4.6. The government inspector and the procuring activity shall be advised
when tests are to be conducted so that a representative may be designated to witness or supervise the
tests when g0 desired. Contractors not having adequate facilities to conduct all required tests shall
obtain the services of a commercial testing laboratory acceptable to the Government.

*4.2.1 Preproduction Test Data - The contractor shall submit all data collected in conduct-
ing these tests to the procuring agency for review and approval. On first production contracts this data
shall include a list of all electrical and electronic parts giving their specified voitage, current and
temperature rating and the applied circuit voltage, current and ambient and surface temperatures. The
ambient and surface temperature shall be obtained under the extreme high temperature operating con-
dition. .

*4.2.2 Scope of Tests - Preproduction tests shall include all tests deemed necessary by the
procuring activity to determine that the equipment meets all the requirements of this specification and
the contract. Preproduction tests shall include environmental tests in accordance with the procedures
of Specification MIL-T-5422 and interference tests in accordance with Specification MIL-I-6181.

*4,2.3 Preproduction Approval - Approval of the preproduction sample shall be by the
procuring activity upon satisfactory completion of all tests. No production equipments shall be-
detlivered prior to the approval of the preproduction sample. Prefabrication of production equipment
prior to the approval of the preproducticn sample is at the contractor's own risk. The approved
preproduction sample shall be retained by the contractor for his use in the fabrication and testing of
equipment to be submitted for acceptance. The preproduction sample shall not be considered as one of
the equipments upder the contract.

*4. 2.4 Production Equipments - Equipments supplied under the contract shall in all
respects, including design, construction, workmanship, performance and quality, be eguivalent to the
approved preproduction sample. Each equipment shall be capable of successfully passing the same

tests as imposed on the preproduction sample. . Evidence of non-compliance with the above shall con-

stitute cavse for rejection, and for eguipment already accepted by the Government, it shall be the

. obligation of the contractor to make necessary corrections as approved by the procuring activity.

*4.3 . Initial Production Tests - One of the first ten production equipments shall be selected
and sent at the contractor’s expense to a designated Government laboratory for tests. This equipment
ghall be selected by the procuring activity after the equipment has successfully passed all individual
tests. The preproduction sample shail not be selected for this test:
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*4.3.1 Scope of Tests - This equipment may be subjected to any and ail tests the procuring
activity deems necessary to assure that the production equipment is equivalent to the previously approved
preproduction sample in design, construction, workmanship, performance and quality and that it meets
all applicable requirements.

*4.3.2 Accessory Material - In addition to the complete equipment submitted for Initial
Production Tests the contractor shall also submit such accessory material and data necessary to test
the equipment.

*4.3.3 Initial Production Sample Approval - Approval of the Initial Production Sample shall
be by the procuring activity upon satisfactory completion of all tests. Any design, material or per-
formance defect made evident during this test shall be corrected by the contractor to the satisfaction of
the procuring activity. Failure of the Initial Production Sample to pass any of the tests shall be cause
for deliveries of equipment under the contract to cease until proper corrective action is approved and
accomplished. Corrective action shall also be accomplished on equipment previously accepted when
requested by the procuring activity.

*4.3.4 itioni jal Production Test Sample - On completion of the initial
production test the equipment ghall be reworked by the contractor by replacing all wear or damaged
items, After reworking, the contractor shall resubmit the equipment for acceptance.

*4.4 Acceptance Tests - The contractor shall furnish all samples and shall be responsible
for accomplishing the acceptance tests. All inspection and testing shall be under the supervision of the
government inspector. Contractors not having testing facilities satisfactory to the procuring activity
shall engage the service of a commercial testing laboratory acceptable to the procuring activity. The
contractor shall furnish test reports showing quantitative results for all aceeptance tests. Such reports
shall be signed by an authorized representative of the contractor or laboratory, as applicable. Accept-
ance or approval of material during the course of manufacture shall not be construed as a guarantee of
the acceptance of the finished product. Acceptance tests shall consist of the following:

(1) Individual Tests

(2) Sampling Tests

(3) Reliability Assurance Tests
(4) Special Tests

*4.4,1 Individual Tests - Each equipment submitted for acceptance shall be subjected to the
individual tests. These tests shall be adequate to determine compliance with the requirements of ma-
terial, workmanship, operational adequacy and reliability. As a minimum, each equipment accepted
shall have passed the following tesis:

{1) Examination of Product
{2) Operational Test
{3) Manuiaciuring Run-In Test

4.4,1.1 Examination of Product - Each equipment shall be examined carefully to determine
that the material and workmanship requirements have been met.

*4,4,1.2 Operational Test - Each equipment shall be operated long enough to permit the
equipment temperature to stabilize and to check sufficient characteristics and record adequate data to
assure satisfactory equipment operation.

*4.4.1.3 Manufacturing Run-In Test - Each equipment shall be operated under the conditions
specified herein for a period of 6 hours without failure. A failure shall be defined as anything which
causes malfunctioning of the equipment. Only those adjustments will be permitted which can be made
by using such controls and adjustments that are accessible to the operator during the normal use of

the equipment,
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Temperature Ambient room
Humidity Ambient room
Vibration Any selected frequency within the range of 20

to 30 cps (excluding resonant points) and a
amplitude of +3 g's except the Displacement
Gyroscope Assembly and the Attitude-
Director Indicator which shail be at a mini-
mum amplitude of 0,5 g's and 1.0 g's re-
spectively.

The equipment shall be vibrated (without vibration iscolators} for a period of 10 minutes prior to the
beginning of the 6-hour period of operation. Where feasible, the equipment shall be operated during
this vibration period for the purpose of detecting flaws and imperfect workmanship. Operation within
the specified limits of satisfactory performance is not necessarily required during the vibration period.
The direction of vibration should be vertical to the normal mounting plane for 5 minutes and lateral to
the plane for 5 minutes. Where it'is not feasible to vibrate the equipment in 2 directions the vertical
direction shall be used. During the 6-hour period of operation following the 10-minute vibration
period, the equipment shall be mechanically cycled periodically through its various phases of operation.
Should 2 failure occur, it should be repaired and the test started over, except that the 10-minute vibra-
tion period need not be repeated when it is certain the failure was not a result of the vibration. Should
repetitive failures occur, corrective action shall be taken to eliminate this defect from future equip-
ment. A record shall be kept of all failures. The 6-hour period specified above may be composed of
two 3~hour periods to conform with standard working hours.

*4.4.2 Sampling Tests - Equipments selected for sampling tests shall first have passed the
individual tests., Equipmenis shall be selected for sampling tests by the government inspector in accord-
ance with the following: (Sampling tests shall not be conducted unless Reliability Assurance Tests of
4.4.3 are deleted by contractual action.)

Quantity of Equipments Quantity to be Selected
Offered for Acceptance For Sampling Test
First 10 0*
Next 50 1
Next 75 H
Next 100 1

1 for each additicnal
200 or fraction thereof

*NOTE: If by contract action the Initial Production Test (4.3) is deleted, then a
Sample Test shall be conducted on one equipment from the first 10 pro-
duced.

*4.4,2.1 Scove of Tests - As a minimum, each equipment selected for sampling tests shall

be subjected to the following tests:

{1} Complete operational fest at ambient room conditions, malking all necessary

measurements to assure that all applicable specification requirements have
been met.

. (2) Operational test at certain environmental conditions. The conditions may vary

for each equipment tested and should be based on results of the preproduction, .
initial production, individual and special tests.
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(3) Manufacturing run in test specified in paragraph 4.4.1,3 except that the test
duration shall be 120 hours with no restriction on the number of failures.
However, each failure shall be analyzed as to cause and remedial acticn
necessary to reduce the possibility of its recurrence in future equipment.

*4.4.3 - Reliability Assurance Tests - Reliability assurance tests shall be conducted as

o  ww s e

required by Specification MIL-R-23094. Equipments selected for reliability assurance tests shail
first have passed the individual tests.

*4,4.3.1 Reliability Procedure - For the Reliability Qualification Plan, as outlined in
Specification MIL-R-23094, Procedure I shall be used. For the Reliability Sampling Plan Procedure
I shall be used.

*4.4,3.2 Test Level - The test shall be as follows:

Except for the initial temperature cycle of +71°C (+160°F) followed by -54°C (-65°F),
the high temperature shall be +55°C {+130°F) and the low temperature shall be -40°C (-40°F), The
initial temperature cycle shall be conducted al the start of each system and on each unit thereafter upon
repair or replacement. The length of each cycle shall not exceed 24 hours nor shall either of the high
or low temperature conditions be less than 4 hours. The equipment shall be vibrated at 1/2 g at a
non-resonant frequency between 20 and 60 ¢ps for 10 minutes at each extreme temperature, No unit

shall be subjected to temperature or vibration conditions exceeding the unit specification requirements.

*4.4.3.3 Duty Cycle - Upon receipt of the equipment, following operational tests (or debugging)
the system shall be placed in a chamber at +71°C (+160°F) and operated for 4 hours using nominal volt-
age. The system shall be tested by Scorsby motion during this test (at least £+5°). The system shall then
be tested at -54°C (-65°F) after a 4-hour socak at -54°C (-65°F). The system shall then be tested as
follows:

The system shall be operated for 2-1/2 hours at nominal voltage and shall be de-energized for 1/2 hour.

Thig dutyv cvela chall be caonducted at leagt eight timeg aarh dav Time counted toward the

a5 LULY CYCLT Bldil DO CONLRLINE |5 A0REL Clgiit LAlvs Call 4day .

test shall be the sum of all 2-1/2 hour running periods,

Following the initial hot and cold tests of the one temperature cycle (see 4.4.3.2), the tests shall
continue at -40°C (-40°F) to +55°C {+130°F). At all times when power is applied during the Relia-~
bility test, including heat and cold (except for a period including the starting cycle on each start and
not to exceed 5 minutes) the displacement gyro, the rate switching gyro, and the proportional rate
gyro shall be on a Scorsby table operating at between 5 and 7 cycles per minute and at an angle suf-
ficient to cause positive switching of the rate switching gyro.

*4.4.3.4 Accept-Reject Criteria - Figure 13 of Specification MIL-R-23094 shall be used to
determine the accept-reject criteria for the Reliability Qualification Test Plan. Figure 14 of Speci-
fication MIL-R-23094 shall be used to determine the accept- reject criteria for the Reliability Sampling
Test Plan.

*4.4.3.5 Performance Characteristics to be Measured - The performance characteristics to
be measured shall be as specified in 6.10,

*4,.4.3.6 Failure Criteria - In addition to the requirements of Specification MIL-R-23094,
the following requirements shall be used to determine when a failure has occurred during the test:

(1) Whenever performance characteristics fall below the Acceptance requirement
{paragraph 4.4.3.5) at least one failure has occurred. If subsequent analysis
reveals that several parts have deteriorated, each shall be counted a failure,
unless one caused the other parts to fail.
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*4.4.3.7 Preventive Maintenance - During the test no preventive maintenance, other than
simple adjustments normally performed on the equipment by the operator, shall be permitted. How-
ever, a log of all such adjustments shall be kept. The procuring activity may weight these adjustments
and if it feels justified assign excessive ones as failures.

*4.4,3.8 Additional Requirements -~ The procedure set forth herein requires a complete
system or a suitable simulation of the system loads and sequencing when the test is applied for the
item specified.

*4.4.4 Special Tests - Special tests shall be conducted on a quantity of equipments for the
purpose of checking the effect of any design or material change on the performance of the equipment and
to assure adequate quality control. The equipment selected for special tests may be selected from
equipments previously subjected to the sampling or reliability assurance tests.

*4.4.4,1 Special Test Schedule - Selection of equipments for special tests shall be made as
follows:

(1) On an early equipment after an engineering or material change.

(2) Whenever failure reports or other information indicate additional tests are
required. (This will be determined by the procuring activity.)

*4.4,4.2 Scope of Tests ~ Special tests shall consist of such tests as approved by the pro-
curing activity. Test procedures previously approved for the preproduction tests shall be used where
applicable. When not applicable, the contractor shall prepare a test procedure and submit it to the
procuring activity for approval prior to conducting the tests.

*4.4.,5 Equipment Failure - Should a failure occur during either the sampling, reliability
assurance or special tests, the following action shall be taken:

(1) Determine the cause of failure,
{2) Determine if the failure is an isolated case or design defect.

(3) Submit to the procuring activity for approval, proposed corrective action
intended to reduce the possibility of the same failure(s) occurring in future
tests.

(4) Where practical, include a test in the individual test to check all equipment for
.this requirement until reasonable assurance is obtained that the defect has been
satisfactorily corrected.

*4.5 Life Test - The contractor shall furnish all samples and shall be responsible for
accomplishing the life test. The test shall be of 1000kours duration and shall be conducted on equip-

ments that have passed the individual test. The life test shall be performed under the conditions

specified in 4.5.1. The life test sampie shall be selected by the government inspector in accordance
with the following. (Equipments which have successfully passed the Initial Production Test, Sampling
Tests, Reliability Tests, or Special Tesis may be gelected for life tests. } When reliability tests are

conducted the life test may be omitted if, during the reliability tests, a quantity of equipments equal
to, or more than, that listed below receive at least 1000 hours each le test time.
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Quantity of Equipments Quantity to be Selected

Offered for Acceptance ' for Life Test _
First 10 1
Next 175 1
Next 300 1

1 for each additional 500

or fraction thereof

*4,5.1 Test Conditions - The life test shall be conducted under the following simulated 4
service conditions:
Temperature Normal room i
Altitude Normal ground (0 - 5000 ft.)
Humidity : Room ambient
A.C. Voltage 115 + 5 volis {at lowest
applicable frequency)
D.C. Voltage © 27.0% 2.0 yolts
*4,5.2 Test Periods - The test may be run continuously or intermittently. Auny period of

operation shall be of sufficient duration to permit the equipment temperature to stabilize. Period-
ically; the equipment shall be turned on and off several times and put through its various phases of
operation.

*4.5.3 Periormance Check - At approximately 8-hour intervals during the test, a limited
performance check shall be made. The performance check proposed by the contractor shall be sub-
ject to approval by the procuring activity.

.
*4.5.4 Test Data - The contractor shall keep a daily record of the performance of the .
equipment, making particular note of any deficiencies or failures. In the event of part failures, the
defective part shall be replaced and the operation resumed for the balance of the test periocd. A
record shall be kept of all failures throughout the test, including all tube failures. This record shall
indicate the following:

(1) Part type number

(2) The circuit reference symbol number
{3) The part tunction .

{4) Name of the manufacturer

(8} Nature of the failure

s UL LalE LfAL2Ud

(6) The number of hours which the part dperated prior to failure

.

*4.5.4.1 Failure Report - In the event of a failure, the government inspector shall be notified
immediately. A report shall be submitted to the procuring activity upon completion of the test, In this
report, the contractor shall propose suitable and adequate design or material corrections for all fail- .
ures which occurred. The procuring activity will review such proposals and determine whether they
are acceptable.

*4.5.5 Reconditioning of Life Test Samples - An eguipment which has been subjected to the -
life test shall be reconditioned as follows:

(1) On compleiion of the life test, the equipment shall be reworked by the contractor

by replacing all "wear" items. The "wear" items shall be determined by agree-
ment between the contractor and the procuring activity.
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(2) After reworking, the contractor shall resubmit the equipment for
acceptance.

*4.6 Test Procedures - The procedures used for conducting preproduction tests, ac-
ceptance tests and life tests shall be prepared by the contractor and submitted to the procuring activity
for review and approval. The right is reserved by the procuring activity or the government inspector

to modifv the tegts or reouire any additional tests deemed necegsary to determine COmpllaHCE with the

S ARy HID ONLE L ID(UAIT ally alluuiUliaas tES1S GoeilCUl NeELesoealy

requirements of this specification or the contract. Specification MIL-R-18303 shall be used as a guide
for preparation of test procedures. When approved test procedures are available from previous con-
tracts such procedures will be provided and may be used when their use is approved by the procuring
activity, However, the right is reserved by the procuring activity to require modification of such
procedures, including additional tests, when deemed necessary.

*4,7 Reconditioning of Tested Equipment - Equipment which has been subjected to ac-
ceptance and life tests shall be reconditioned by the contractor by replacing all wear or damaged items.
After reworking the contractor shall resubmit the eguipment for acceptance.

*4.8 Presubmission Testing - No item, part or complete equipment shall be submitted
by the contractor until it has been previously tested &nd inspected by the contractor and found to comply,
to the best of his knowledge and belief, with all applicable requirements.

*4,9 Rejection and Retest - Egquipment which has been rejected may be reworked or have
parts replaced to correct the defects and resubmitted for acceptance. Before resubmitting, full par-
ticulars concerning previous rejection and the action taken to correct the defects found in the original
shall be furnished the government inspector.

5. PREPARATION FOR DELIVERY

*5.1 General - All major units and parts of the equipment shall be preserved, packaged,
packed and marked for the level of shipment specified in the contract or order in accordance with
Specification MIL-E-17555.

6. NOTES

*$.1 Intended Use - The equipment covered by this specification is intended for use in
aircraft to provide an all-attitude flight reference system plus a correlated loft bomb release system
providing flight director and bomb release information for either high or low angle loft bomb release
maneuvers.

*6.2 Test Values - Normal and limiting values of performance data shall be determined
at input voltages of 27.5+ 0.5 VDC and 115+ 1.0 V AC as applicable. These data are to be used in
testing the equipment at instaliation poinis for compliance with minimum accepiance standard of per-
formance.

*6.3 Performance Objectives - Minimum size and weight, simplicity of operation, ease
of maintenance, and an improvement in the performance and reliability of the specific functions beyond
the requirements of this specification are objectives which shall be considered in the production of this

equipment. Where it appears a subsiantial reduction in size and wcl.gm. or improvement in simplicity
of design, performance, ease of maintenance or reliability will result from the use of materials, parts
and processes other than those specified in Specification MIL-E-5400, it is desired their use to be
investigated, When investigation shows advantages can be realized, a request for approval shall be
submitted to the procuring activity for consideration. Each request shall be accompanied by complete
supporting information.
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*6.4 As a general rule non~repairable subassemblies should be encapsulated or hermet-
ically-sealed. The number of connections internal to the subassembly should be held to a minimum.
Detail parts tolerances and ratings should be so selected that the life of the subassembly is greater
then that of a similar repairable one. With few exceptions (such as high voltage power supplies), the
non-repairable subassembly should evidence a Mean-Time-to-Failure greater than 5000 hours, and
for many applications this figure must be nearer 50,000 hours.

.5 Precedence of Documents - When the requirements of the contract, this specifica-
tion, or applicable subsidiary specifications are in conflict, the following precedence shall apply:

(1) Contract - The contract shall have precedence over any specification.

(2) This Specification - This specification shall have precedence over all applicable
subgidiary specifications. Any deviation from this specification, or from sub-
sidiary specifications where applicable, shall be specifically approved in writing
by the procuring activity.

{3) Referenced Specifications - Any referenced specification shall have precedence
over all applicable subsidiary specifications referenced therein. All referenced
specifications shall apply to the extent specified.

*$.6 The parentheses (*), when used in the type designation, will be deleted or replaced by
either a number or letter furnished by the procuring activity upon application by the contractor for as-
signment of nomenclature in accordance with 3,3.7. The compilete type number shall be used on name-
plates, shipping records and instruction books, as applicable,

6.7 Ordering Data - Purchasers should exercise any desired options offered herein, and
procurement documents should specify the following: :

(1) Title, number, and date of this specification.
(2) Selection of applicable levels of packaging and packing (see 5.1).
{3) Data requirements (see 3.6).

6.8 Asterisk - In specification revisions and superseding amendments an asterisk '*"
preceding a paragraph number denotes paragraphs in which changes have been made from the previous
issue, This has been done as a convenience only and the government assumes no liability. whatsoever
for any inaccuracies in these notations. Bidders and contractors are cautioned to evaluate the re-
quirements of this document based on the entire content as written, irrespective of the asterisk no-
tations and relationship to the last previous issue.

*.9 Items of Equipment - The equipment covered by this specification shall consist of
the following items:
Item Type Designation Applicable Paragraph
Accelerometer, Aircraft MX-2911/AJB-3A 3.5.1
Adapter-Compensator, Compass MS-28268A /AJB 3.5.2
Adapter, Flight Director Signal MX-2912A/AJB-3A 3.5.3
Amplifier-Power Supply ) AM-1931/AJB-3 3.5.4
Computer, Bomb Release, Angle CP-410/AJB-3 3.5.5
Controller, Compass System C-2984/AJB-3A 3.5.6
Distribution Box J-1122/AJB-3A 3.5.7
Gyroscope Agsembly, Displacement CN-494A/AJB-3 3.5.8
Gyroscope, Rate Switching CN-495A/AJB-3 3.5.9
Indicator, Attitude-Director ID-811/AJB-3A 3.5.10
Timer, Interval TD-236A/AJB-3 3.5.11
Transmitter, Rate Gyroscope T-751/AJB-3A 3.5.12
61

[h




N

~

L]

I

MIL-C-237274A (WP)

*.9.1
equipment:

*6.10
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Associated Equipment - The equipment shall operate with the following associated

Equipment
Transmitter, Remote Compass, Thin Wing, Type ML-1 (unstabilized)

Performance Characteristics to be Measured - Tests necessary to determine fail-

ures in performance characteristics (listed below) shall be conducted at least once every 24 hours. If
operation is extended over a weekend, the tests may be conducted on the day prior to and the day fol-
lowing the weekend in lieu of the 24-hour tests for the weekend. A failure shall be defined to be any of

(1}

(2)

3

(4)

(5)

(6)

the following conditions:

Any failure which prevents the presentation of accurate roll, pitch, or azimuth
information (z 2 degrees} to the observer.

Any intermiitent condition which causes jumping in the roll, pitch, or azimuth
indication. Disqualifying jumping shall be jumping of 3 degrees or more.

Any failure which interferes with the ability to "'drop" bombs in the normal
manner.

Any drift rate of the vertical gyro which exceeds 45 degrees per hour, when the
erection circuits are de-energized.

Any azimuth drift which exceeds 12 degrees per hour, after correction for earth
rate effects. Azimuth compensating circuits are to be inefiective during this
test.

Any azimuth drift exceeding 9 degrees per hour, uncorrected for earth rate
effects and compensated by the proper compensating circuits.

Applicable Documents

SPECIFICATIONS

Federal

BB-N411 Nitrogen

Military

MIL-C-172 Cases; Bases, Mounting; and Mounts, Vibration
{for use with Electronic Equipment in aircraft)

MIL-E-4682 Electron Tubes and Transsitors, Choice and

: Application of :

MIL-W-5088 ' Wiring; Aircraft, Installation of

MIL-E-5400 Electronic Equipment, Aircraft, General
Specification for

MIL-T-5422 Testing, Environmental, Aircrait Electronic

Equipment
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MIL-1-6181
MIL-C-6781

MIL-P-7788
MIL-M-7793
MIL-5-16892

MIL-E-17555

MIL-T-18303
MIL-N-18307
MIL-T-19576
MIL-R-23094
MIL-5-23603

MIL-1-25467
JAN-F-675
STANDARDS
Federal
FED-STD-595
Military

MIL-STD-704

MS-17378
MS-17379
MS-17381
MS-17382

MS-17384

Downloaded from http://www.everyspec.com

Interference Control Requirements, Aircraft

Equipment

Control Panel; Aircraft Equipment, Rack or
Console Mounted

Plate, Plastic Lighting
Meter; Time Totalizing
Synchros, 400 Cycle

Electronic and Electrical Equipment and
Associated Repair Parts, Preparation for

Delivery of

MIL-C-23727A (WP)

Test Procedures; Preproduction and Inspection,
For Aircraft Electronic Equipment, Format for

Nomenclature and Nameplates for Aeronautical

Electronic and Associated Equipment

Transmitter, Remote Compass, Thin Wing,
Type ML-1 (unstabilized)

Reliability Assurance for Production Acceptance
of Avionics Equipment, General Specification for

System Readiness/Maintainability; Avionic Systems

Design, General Specification for

Lighting, Integral, Instrument, General Specification for

Anti-Reflective Coatings

Colors

Electric Power, Aircraft, Characteristics and

Utilization of

Amplifier-Power Supply AM-1931/AJB-3

Computer, Bomb Release, Angle CP-410/AJB-3

Distribution Box J-1122/AJB-34

Gyroscope Assembly, Displacement CN-494A/AJB-3

Gyroscope, Rate Switching CN-495A/AJB~3
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MS-17388 Timer, Interval TD-236A/AJB-3
MS-17389 Accelerometer, Aircraft MX-2911/AJB-3A
MS-17390 Adapter-Compensator, Compass ‘

: _MX-2826A/AJB
MS-17391 Adapter, Flight Director Signal

MX-2912A/AJB-3

MS-17392 Controller, Compass System C-2984/AJB-3A
M5-17383 Indicator, Attitude-Director ID-811/AJB-3A
MS-17394 Transmitter, Rate Gyroscope T-751/AJB-3A
MS-33545 Case - Instrument, 5 x 5-1/4, Standard

Dimensions for

MS-33558 Numerals and Letters, Aircraft Instrument Dial,
Standard Form of

*.11.1 Availability of Documents -

{1} When renuecting enepificatione. standardse. drawine and nuhlirations refer to
LL; egt! eciicat 1ons reier to

When requesting sp cations, standards, drawings, and publicat

both title and number. Copies of this specification and applicable specifications
required by contractors in connection with specific procurement functions may be
obtained upon application to the Commanding Cfficer, Naval Supply Depot, Code
105, 5801 Tabor Avenue, Philadelphia, Pennsylvania,

*5.12 Criteria for Multiple Source - The criteria of this paragraph shall be used for
determining the extent to which the requirement for multiple independent scurce availability of
miecrocircuits is satisfied. For interchangeability at the MIC level, multiple source availability exists
if the devices from the different sources may be used interchangeably, device by device, in the final
equipment without any need for mechanical or electrical changes. For interchangeability at the card
level, multiple source availability exists if a card composed of MICS from one source is mechanically
and electrically interchangeable with another card composed of MICS from another source. Numerous
aspects need be considered to arrive at the independence of sources; these involve production independ-
ence, corporate (or firm) and financial independence, and geographical separation. The production
independence of one source of ancther is determined by the extent to which the one source is independent
of the other for manufacture; and by the lack of common original suppliers of raw or processed mater-
ials. Design, process information, technology, and diffusion masks may be derived from a common
source. However, in such a case, each device source shall have a demonstrated capability of originat-
ing these items. The corporate (or firm} and financial independence of one source of another is deter-
mined by the absence of common directors, common officers, or holders of large common financial
interests. Geographical separation is simply the distance between the locations where principal
manufacture takes place by two sources,

*6,13 Microelectronic Interchangeability Demonstration - Interchangeability of micro-
electronic elements shall be demonstrated as follows:

(1) For the interchangeability at the MIC level, it shall be demonstrated for each
type of functional MIC from one source, as used in the system, that it is
mechanically and electrically interchangeable with that from another source
(see paragraph 6.12),
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For the interchangeability at the Maintenance module level, it shall be demon-
strated that modules typical of those to be used in the system composed of MICS
from one source are mechanically and electrically interchangeable with modules
composed of MICS from another source.

For the completed equipment, it shall be demonstrated that modules composed
of MICS from cone source are interchangeable with corresponding modules com-
posed of MICS from another source. When interchange has been effected, no
degradation shall take place in system and subsystem performance,
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