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AUTOMATIC PILOTS

An automatic pilot is a mechanism which automatically controls the established flight
attitude of an airplane. Through its use, the human pilot is relieved of the strain and fatigue
which may result from flights of long duration. It also allows the human pilot to direct his atten-
tion to navigation, tactical problems, engine operation or other flight factors.

In addition to maintaining mechanical control, some types also provide visual indication
of the attitude of the airplane in yaw, pitch, and roll similar to the indications of the flight and
turn indicators.

PITCH

While the automatic pilot is normally used to maintain straight and level flight, it may
also be used with greater precision for normal flight maneuvers, such as climb, descent, turns,
spirals, ete., than is possible through manual control. Where required, remote controls for some
automatic pilots are installed in such locations that the bombardier or navigator may direct
the flight.

The basic principle of the automatic pilot is that the axis of a rapidly spinning gyroscope
will remain fixed, or rigid, in space. Any movement of the airplane around the spinning axis sets
up an impulse which is transmitted to a device for correcting the deviation.

Corrections for bank and climb in horizontal flight are obtained by reference to a vertically
spinning gyro, the axis of which points to the earth’s center, while directional control is provided
by a gyro spinning horizontally.

The automatic pilot is therefore a combination of two gyroscopes, together with the equip-
ment for transmitting signals, the necessary correcting mechanisms, and a set of controls. When
their functions are coordinated, they simulate the operation of the human brain, nerves and
muscles. Gyroscopes may be either electrically powered or pneumatically operated.

ELECTRIC AUTOMATIC PILOT

In the electric pilot, the vertical gyroscope consists of an electric rotor turning at 24,000
R.P.M. pivoted in a horizontal, or gimbal ring, which in turn is pivoted in a vertical, or bail
ring suspended in the case of the instrument. This type of suspension permits the gyro to remain
fixed in space, while the associated equipment is free to move around it. The horizontal gyroscope
is mounted in similar fashion.

(Continued on Page 167)
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 AUTOMATIC PILOTS

(Continued from Page 166)

A pick-off is an E-shaped electromagnet having a center primary coil and secondary coils
at both ends. When equally spaced about an armature attached to the gyroscope, equal lines of
force are set up on either side of the center coil. This is the neutral or balanced condition. Any
movement of the airplane from its established course moves the pick-offs, but not the armature,
upsetting the balance of forces and creating a voltage differential.

GYRO AND 'E' PICKOFF

m @ ARMATURE

BALANCED UNBALANCED
POSITION POSITION

This displacement causes a weak electrical signal which is strengthened by thermionic
(radio) tubes in an amplifier. The amplified impulse is transmitted to a servo, which is the correct-
ing mechanism. A servo is essentially an hydraulic barrel containing a double-ended piston which,
in the balanced condition, is centrally located. The displacement signal energizes one of two
solenoid valves in the servo unit, admitting hydraulic fluid and increasing the hydraulic pressure
on one side of the piston to move it from its neutral position. The piston is geared to a cable drum
which is directly connected by cables to either the ailerons, elevators, or rudder.

The pick-offs are located on the instrument case, which moves with the airplane.
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CONTROL CABLE ——] CABLE DRUM

DOUBLE ENDED
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SERVO
(Continued on Page 168)
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AUTOMATIC PILOTS

(Continued from Page 167)

Electric pilots are controlled from the control unit in the cabin or cockpit of the airplane.
The control unit contains a switch for turning on or disconnecting the pilot. It also indicates the
position of the pick-offs with relation to the plane’s attitude.

The panel is equipped with a set of controls for executing maneuvers while the automatic
pilot is in operation. The controls are designed to change the location of the pick-offs, to accomplish
these maneuvers. The resultant corrections provide the required changes in the flight course.

PNEUMATIC AUTOMATIC PILOT

The gyroscopes in the pneumatic pilot are driven by a continuous jet of air supplied by
the engine-driven air pumps. A stream of air also passes through an air relay, which consists of a
box divided internally by a diaphragm. An air intake and a nozzle, located on each side of the
diaphragm, discharge air to the gyro system.

These two discharge nozzles, which are the pick-off in the pneumatic pilot, are partially
covered by a disc attached to the gyro ring. The dise, therefore, is fixed in space, while the air
nozzles move with the airplane.

GYRO --|4- A e --- DISC

DISCHARGE DISCHARGE
NOZZLE - -~ NOZZLE
(PiICK-OFF) (pick- OFF )
AR INTAKE _ e _
FOR GYRO '
DIAPHRAGM —=-- -~ - ‘ --- RELAY
AR INTAKE AIR INTAKE
FOR RELAY FOR RELAY
BALANCED POSITION UNBALANCED POSITION

When the airplane is in its desired flight attitude, the knife edge of the dise cuts half the
air supply equally at both nozzles, and the air passing on the two sides of the diaphragm exerts
equal pressure. This is the neutral condition. Movement of the airplane around the gyro changes
the position of the nozzles so that one nozzle is covered by the disc and the other remains exposed.
Increased air pressure on one side of the diaphragm moves it to the side where there is less or no
pressure. The diaphragm moves a rod which uncovers one of two oil ports, admitting hydraulic
fluid to one side of the servo or the other. The resultant change in the position of the piston within
the servo hydraulically adjusts the airplane control surfaces to which it is connected.

Regulation is obtained by two control units mounted on the instrument panel. One is the
bank and climb gyro control; the other is the directional gyro control. These are actually instru-
ments indicating the attitude of the airplane, to which pick-offs have been attached to provide
automatic control. The control units are also equipped with the means for changing the flight
course while the automatic pilot is in operation.

168

(RESTRICTED)



(RESTRICTED)

O

AUTOMATIC PILO

TS

INSTRUMENTS —FLIGHT

AUTOMATIC PILOTS
COMPONENT ITEMS

ARMY TYPE A-3 AND A-3A

NAVY MARK 3 AND

ITEM NOMENCLATURE A. E. REFERENCE (Army) F. S. 8. C. NUMBER

1
2
3

4$

5
6*

10
11
12*

C »

14

Directional Gyro Control
Vertical Gyro Control
Gyro Control Mount

Manifold Block (Straight)
Manifold Block (90 Degree)
Manifold Block (30 Degree)
0Oil Sump

Drain Oil Trap

Air Filter

Speed Control Valve
Oil Pressure Gage

Oil Pressure Regulator
Oil Filter

6" Stroke Gang Servo
8" Stroke Gang Servo
11" Stroke Gang Servo
14" Stroke Gang Servo

60-8202
60-8201
60-8205

60-8210
60-8211
60-8212
None

60-8328

60-8303
60-8207
60-3120
60-8206
60-8204
None

60-8224
60-8225
None

88-U-165
88-U-110
88-U-T00

Mifr’s Part No. JH3211
Mifr’s Part No. JH3212
88-M-60

88-T-370

88-T-2800

88-F-1035
88-V-180
88-G-875
88-R-245
88-F-1060
88-3-264
88-5-265
88-5-270
88-S-275

3A
REMARKS

60-8208 is substituted for
this item

One used for each installa-
tion

Used only when oil sump
is mounted above gyro
control mount level

3 Servos cast en bloc, one
set used for each installa-
tion, or three single cylin-
ders, push pull type, may be
used for each installation.

ITEMS USED FOR REMOTE CONTROL INSTALLATIONS

Directional Gyro Control
Gyro Control Mount
Flexible Shaft Angle Gear
Turn Controller

60-8252
60-8254
60-8251
60-8253

No Navy Item
No Navy Item
No Navy Item
No Navy Item

NOTE: *ARMY: All items except 4, 5, 6, and 12 are Government furnished
NAVY: All items listed are G. F. E.

Replaces item 1
Replaces item 3
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CONTROL—DIRECTIONAL GYRO
A. E. REFERENCE NUMBER 60-8202 F. S. S. C. NUMBER 88-U-165
NAMES: Directional gyro control Turn control

Azimuth control Directional control unit

DESCRIPTION: The directional gyro control, a part of the Army type A-3 and A-3A and Navy Mark 3 and 3A automatic
pilots, contains the gyroscope which supplies the directional reference for both manual and automatic rudder control. It
also contains air pick-offs, and a caging mechanism which locks the gyro to prevent damage to the instrument during
maneuvers which exceed its normal operating range.

Two cards, graduated in 360 degrees of azimuth, are located on the dial. The lower card may be set to any desired
heading by pushing in and turning the caging knob. When in operation, the automatic pilot maintains the direction of the
airplane by manipulation of the rudder to correspond to the heading indicated on the lower card. To make turns with the
automatie pilot in operation, the upper or rudder follow-up card is turned with the rudder knob, which is attached directly
to the air pick-offs. The indices of this instrument can also be used for reference during manual flight.

CHARACTERISTICS: )
PAMensions  , fs s s e A TR DA SR Y approximately 5l by Tl by 12 inches
BT 1 T AR A Ly SR b T e approximately 814 pounds
Power. . 4 inches of mercury vacuum
Markings.. .. ........... .. iiiiiieiiiieianaeeiane...... fluorescent and radioactive fluorescent
Graduations. . . .. ... ... e e 0 to 360 degrees of azimuth

ARMY

A. E. REFERENCE NUMBER: 60-8202

SPECIFICATIONS:

e Al T R A N R A R 94-27977-B
DORRI . o - coari i i e 0 ST AT S e o A AT 94-27978-B
Superseded. . . ... ... 94-27978-A

A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY
F.S.S. C. STOCK NUMBER: 88-U-165
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. S. S. C. number.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

Manufacturer’s | Manufacturer’s Air Service Army British Current
Manvufacturer Part Drawing Used Command Technical Reference Model Remarks
Number Number By Stock Number | Order Number Number (X)
643915 Assembly 643915 | A-N-B-C 6000096500 05-45AB 1061/601 llluminated by 3-volt dial lamp.
Sperry Gyro- Outline 76571
scope Co,, Inc. —F
648010 648010 A-N-B-C 6000096515 05-45AB 106J/750 X
Jack & Heintz, JH5000 JH5000 A-N-B * 6000096555 05-45BA 1061/692 X
Inc. Qutline JH5185
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CONTROL—-VERTICAL GYRO
A. E. REFERENCE NUMBER 60-8201  F.S.S. C. NUMBER 88-U-110

Bank and climb gyro control unit

Bank and climb control (NAVY) Horizon control

DESCRIPTION: The vertical gyro control is a part of the Army types A-3 and A-3A, and Navy Mark 3 and 3A, automatic pilots.

It contains the gyroscope, which provides a reference for manual or automatic control of the attitude of the airplane, a
suction gage, gyro caging device, and mechanism to operate the air pick-off assembly.

he caging device locks the gyro to prevent damage to the instrument during maneuvers which exceed operating
limits. In operation, the horizon bar in front of the dial appears to rise as the plane noses down, and to descend as the plane
noses up. The horizon bar remains in the horizontal position when the plane banks. The position of the miniature plane in
relation to the horizon bar affords the pilot visual indication of the airplane’s flight attitude.

The elevator and aileron follow-up indices give a visual indication of the air pick-off settings. The air pick-offs for
the ailerons are set by the aileron knob, while the elevator knob provides for adjustment of the elevator. Neutral or no
signal positions are set by matching the aileron follow-up index with the bank index, and the elevator follow-up index with
the ehi:)vator ‘aLiggment index. For level flight, or preparatory to engaging the automatic pilot, the indices for each control
must be mate ;

CHARACTERISTICS:
T T BT OIS om0 5 e e S Y e s A A R AT, e approximately 7 by Tl by 12 inches
Weight:: o covsvoin s s S e S e R A R approximately 1314 pounds
POWET. oot stingas e s ST oo di e R s s s s 4 inches of mereury vacuum
MATKINEE . . v G RiAie e te v e s st S b brond ahhe &0, o aeir fluorescent and radioactive fluorescent
ARMY
A.E, REFERENCE NUMBER: 60-8201
SPECIFICATIONS:
General. . . ... . e 94-27977-B
Detail. . . 94-27979-B
Superseded. . . . ... ... 92-27979-A

A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

F.S.8. C. STOCK NUMBER: 88-U-110
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. S. S. C. number.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

Manvufacturer's | Manufacturer's Air Service Army British Current
Manufacturer Part Drawing Used Command Technical Reference Model Remarks
Number Number By Stock Number Order Number Number (X)
643916 Assembly 643916 | A-N-B-C 6000094250 05-45AB 106J/602 llluminated by 3-volt dial lamp-
Sperry Gyro- Outline 644354
scope Co,, Inc.
648011 648011 A-N-B-C 6000094450 05-45AB 106J/751 X
Jack & Heintz, JH6000 JH6000 A-N-B 6000094875 05-45BA 106J/691
Inc. Outline JH6260
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MOUNT—-GYRO CONTROL
A. E. REFERENCE NUMBER 60-8205  F.S.S. C. NUMBER 88-U-700

NAMES: Gyro control mount Gyro pilot mounting unit
Automatic pilot mounting unit

DESCRIPTION: The gyro control mount is attached to the structure of the airplane to hold the directional
and vertical gyro controls of the Army types A-3 and A-3A and Navy Mark 3 and 3A automatic pilots.
The mount consists of a shock-mounted frame, to which are attached air relays, balance oil
valves, follow-up pulleys, pressure and drain manifolds. The air intake connections for the two control
units are fitted to the suction manifold, permitting the entire system to be connected through a central
air filter.
All connections are made automatically when the gyro controls are slid onto the frame tracks
and locked in position.

CHARACTERISTICS: .
Dimensions............... A SRR TR 6T approximately 13 by 8% by 15 inches
Welght: .. sowemesn sonss v TR SRS M PR S PRy refer to the chart

ARMY

A. E. REFERENCE NUMBER: 60-8205

SPECIFICATIONS:
General. ......... ... 94-27977-B
Detail . ... ... .. 94-27980-A
Superseded. .. ... ... ... 94-27980

A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY
F.S.S. C. STOCK NUMBER: 88-U-700
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. 8. S. C. number.

MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Manufacturer's Air Service Army British
Manufacturer Part Drawing Used Command Technical Reference Weight
Number Number By Stock Number Order Numb Numb
Sperry Gyro- 643917 Assembly 643917 | A-N-B-C | 6000298000 05-45AB 106J/603 | 1034 pounds
scope Co. Outline 644393
Jack & Heintz JH4000 JH4000 A-N-B 6000298710 05-45BA 1061/690 814 pounds
Outline JH4127
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BLOCK—MANIFOLD
A. E. REFERENCE NUMBERS 60-8210, 60-8211, 60-8212  F. S. S. C. NUMBERS 88-M-60, 88-M-62

NAME: Manifold block

DESCRIPTION: This unit, a part of the Army type A-3, A-3A and the Navy Mark 3 and 3A automatic
pilots, provides a junction for connecting the flexible and rigid oil lines. It is attached to the structure
of the airplane, adjacent to the gyro control mount.

It consists of a block with six !4-inch standard pipe thread openings for attaching the flexible
tubing from the gyro control mount, and six 4-inch standard pipe thread openings, at an angle, for
attaching the rigid metal tubing which is connected to the servo. The mount assembly is isolated from
vibration of the aircraft structure without the necessity for running flexible hoses from the gyro
control to the servos through the use of this manifold block.

For convenience in installation, the manifold blocks are furnished with inlets and outlets
180°, 90° and 30° apart.

\-., CHARACTERISTICS:
Dimensions. .. ...ttt refer to chart
Weight. .. ... . refer to chart

(Continued on Page 174)
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ARMY

A. E. REFERENCE NUMBER: Refer to chart.
SPECIFICATIONS:

CERETAL o wismssn wwn SIS MR SR e S 94-27977-B

A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

A.S.0.0RF.S.S.C. STOCK NUMBER: Refer to chart.
PROCUREMENT STATUS: Refer to chart.
ALL MODELS BELOW ARE INTERCHANGEABLE

Models are used in services as noted in column
A-Army, N-Navy, B-British, C-Commercial

6

Manufacturer's Weight Air Service Army
Part and Angle Dimensions (Ounces Used A. E Command Technical F.5.5.C British
Manufacturer Drawing Belween (Inches Approxi- Approxi- By Reference Stock Order Number Reference
Number Openings mately) mately) Number MNumber Number Number
JH3211 Straight 6% by 14 by % 4 A-N-B 60-8210 6300520868 05-45BA 106J/714 1
Jack & Heintz, Inc. JH3212 90 degree 8% by 194 by 14 4 A-N-B 60-8211 6300520870 05-45BA 1061/712 ¢t
JH3213 30 degree 1014 by 1% by 7 5 A-N-B 60-8212 6300520872 05-45BA 88-M-60 106J/713 1
Sperry Gyroscope Co., Inc. 801011 See Note™® 1134 by 144 by 4114 6 A-N-B-C 6300521973 05-45AB 88-M-62 1061/609 1

*NOTE: Has twelve V4-inch pipe thread openings, providing straight or 90° angle between inlet and outlet. Interchangeable with any of the above by

blanking off with plugs the six 1/g-inch openings not used.

Navy Procurement:
fStandard. G. F. E.—Order through A. S. O.

by Manufacturer's Part Mumber.
{Standard. G. F. E.—Order through A. 5. O. by F.

S. S. C. Number.
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TRAP—DRAIN OIL
A. E. REFERENCE NUMBER 60-8328  F.S.S. C. NUMBER 88-T-2800

NAMES: Drain oil trap Oil type trap
Oil drain trap

DESCRIPTION: The drain oil trap, a part of the Army type A-3, A-3A and A-4, and the Navy Mark 3,
Mark 3A and Mark 4 automatic pilots, is used only in installations where the balanced oil valve is
placed below the level of the oil sump.

The function of the unit is to accumulate the drain oil from the transfer valve, and, through the
use of a vent, to eliminate air from the hydraulic system as the oil is returned thereto.

CHARACTERISTICS:
Dimensions. .. ... i approximately 314 by 4 by 4 inches
WRIENE .« o sudiimn memmin ciasessns Daeme mve £% approximately 34 pound

ARMY

A. E. REFERENCE NUMBER: 60-8328

SPECIFICATIONS:
General: s ivaveazs s sveas va BeeEs con VEsEE ST NSRS 94-27977-B
Detail . ...t 94-277T70A
Superseded. ................ ... 94-27770

A. 8. C. STOCK NUMBER: Refer to chart.

TECHNICAL ORDER NUMBER: 05-45AC
PRODUCTION STATUS: Under procurement (from Navy).
SHIPPING DATA: Shipped as a complete unit.

NAVY
BUREAU OF AERONAUTICS SPECIFICATIONS: SE-8A
F.S. 8. C. NUMBER: 88-T-2800
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. S. S. C. number.

MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

Manufacturer’s Manufacturer's Air Service Army British
Manufacturer Part Drawing Used Command Technical Reference
Number Number By Stock Number Ordér Number Number
Sperry Gyroscope Co., Inc. 641775 641775 A-N-B 6000443000 05-45AC 106)/611
Outline 89878
Jack & Heintz, Inc. JH3050 JH3050 A-N-B 6000442900 05-45BA 1061/706
Outline JH3114
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NAMES: Speed control valve

ARMY

NAVY

VALVE—SPEED CONTROL

A. E. REFERENCE NUMBER 60-8207 F.S.S. C. NUMBER 88-V-180
Speed control valve for aircraft automatic pilots
Speed valve

DESCRIPTION: The speed control valve is used to regulate the rate of flow of oil from the servos of the
Army type A-3, A-3A and A-4 and Navy Mark 3, 3A and 4 automatic pilots. It consists of three iden-
tical valves, marked, respectively, “RUDDER” “AILERON"” and “ELEVATOR”. The speed control
valve determines the responsiveness of the automatic pilot when the attitude of the airplane changes,
by controlling the rate of oil flow from the servos. '

The speed control valve is usually mounted at the bottom of the gyro control mount assembly,
but may be located anywhere in the cockpit, convenient to the pilot. The control knobs are turned
counterclockwise for quicker response, and clockwise for slower response. The numbers on the dials
indicate the degree of opening or closing.

CHARACTERISTICS:
DImMenSIONS. . . .ot e e approximately 717 by 214 by 4%; inches
WELEHE arevan o smmaoves s vimms iommen =oi weiese so B approximately 214 pounds
A. E. REFERENCE NUMBER: 60-8207
SPECIFICATIONS:
GEREEAL: oo crversey 3om ST DU R SAR G S SeAE S e 94-27977-B
PRIl o rne maens pae i mo i SN i BT 94-27985
Superseded . . ........... ... .. 27985

A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: 05-45AB
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

F. 8. 8. C. STOCK NUMBER: 88-V-180
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. 8. S. C. number.
MODELS BELOW ARE INTERCHANGEABLE

Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Manufacturer's Air Service Army I British
Manufacturer Model Drawing Used Command Technical Reference
Identification Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 644255 Assembly 644255| A-N-B-C | 6000469050 05-45AB 106J/608
Outline 76627
Jack & Heintz, Inc. JH3100 JH3100 A-N-B 6000469025 05-45BA 1061/708
Outline JH3109 |
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REGULATOR—OIL PRESSURE
A. E. REFERENCE NUMBER 60-8206  F.S.S. C. NUMBERS 88-R-245, 88-R-255

NAMES: Oil pressure regulator Pressure reducer
34 inch relief valve assembly Relief valve assembly

DESCRIPTION: The oil pressure regulator of the Army types A-3, A-3A and A4 and the Navy Mark 3, 3A and 4 automatic
pilots automatically regulates the pressure from the oil pump. It returns the oil to the sump, or reservoir, whenever the
balanced oil valve cuts off oil circulation to the servos, and is adjustable, to maintain the required oil pressure at the balanced
oil valves. This regulator may be mounted on top of the sump, or separately, when the airplane has its own hydraulic
system with a central oil reservoir. The regulator has two connections for overflow oil, the one used depending upon installa-
tion space. It also has one connection for regulated oil to the balanced oil valve and the other for the oil pressure line from

the pump.
CHARACTERISTICS:
ETOSHITE ERTID L. srurrrioan s B o RS T e A R S T3 minimum 50 pounds per square inch
maximum 300 pounds per square inch
MM HOW s s S o R T R e three gallons per minute
Din eNeIONS: w04 s Vi SN aEass ST Fai st wse® o Sum e mm e e approximately 374 by 234 by 413¢ inches
D15 173 1 i N approximately 114 pounds
ARMY
A. E. REFERENCE NUMBER: 60-8206
SPECIFICATIONS:
GENOTAL: .« ;v e e R T R G R S A R S ST B 94-27977-B
Betail - covaviorin s rR SR S R S T 94-27984-A
Superseded. .. ......... G e R S R St v S 94-27984

A.S. C. STOCK NUMBER: Refer to chart.

TECHNICAL ORDER NUMBER: Refer to chart.

PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.
NAVY

F.S5.8. C. STOCK NUMBER: Refer to chart.
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. 8. O. by F. 8. 8. C. number.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

M facturer’'s | M facturer's Air Service Army British
Manufacturer Part Drawing Used Command Technical Reference F. 5.5 C. Remarks
Number Number By Stock Number Order Numb Numb Numb
Sperry Gyro- 644256 Assembly 644256 | A-N-B-C 6000320300 05-45AB 1063/619 BB-R-255 | Not interchangeable if regula-
scope Co., Inc. QOutline 801063 tor is to be mounted on oil
sump. Has one overflow con-
nection only.
Jack & Heintz, JH3120 JH3120 A-N-B 6000320400 05-45BA 106J/707 88-R-245
Inc. Outline JH3264
Vickers, Inc. 43689 43689 A-N-B-C 05-45AB 106/619 88-R-255
General Elec. Co. | GEB292141-G1 N-B 1061/619 88-R-255
Air Accessories 40016 B 1061/619 B8-R-255
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SPERRY DESIGN

JACK & HEINTZ
SKINNER DESIGN

FILTER—OIL
A. E. REFERENCE NUMBER 60-8204

NAMES: Oil filter
Automatic pilot oil filter

SPERRY
PUROLATOR DESIGN

F. S. S. C. NUMBER 88-F-1060

Filter; oil, for aireraft automatie pilot

DESCRIPTION: This oil filter is part of the Army type A-3, A-3A and A-4 and Navy Mark 3, 3A and 4 automatic pilots. It
has a replaceable filter element and is mounted in the oil line of the automatic pilot hydraulic system to strain out foreign
matter and provide a continuous supply of clean oil to the servos. The filter element can be removed for cleaning or replace-

ment without disconnecting the oil lines.

The filter is installed between the oil pressure regulator and the pressure manifold on the gyro control mount assembly.

CHARACTERISTICS:
DIMenSIONS. . .. oottt e Refer to chart
Weelght . ..o e Refer to chart
2y (e e Removable
T T Tur S S 214 gallons per minute

ARMY

A. E. REFERENCE NUMBER: 60-8204

SPECIFICATIONS:
(=] 1T 94-27977-B
Detail. . e s 94-27983-A
Superseded. . . ... e e 94-27983

A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: 05-45AB
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

F.S.8. C. STOCK NUMBER: 88-F-1060
BuAer TECHNICAL ORDER NUMBER: 24-42

PROCUREMENT STATUS: Standard. G. F. E.—Order through A. 8. O. by F. 8. 8. C. number.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 7
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's| Manufacturer's | Approximate | Approximate Current Air Service Army British
Manufacturer Part Drawing Dimensions Weight Model Used C d Technical Reference
Number Number (Inches) (Pounds) (X) By Stock Number | Order Number Number
644100 Assembly 644100 | 4 x 634 x 214 VA A-N-B-C | 6000104100 05-45AB 1061/612
Outline BO0B&7
Sperry Gyroscope -
Co., Inc. 647983 647983 4 x 6% x 24 ¥ X A-N-B-C 1061/705
648039 648039 4 x 6% x 214 1%40 X A-N-B-C | 6000104075 05-45AB 106J/705
Jack & Heintz, Inc. JH3126 JH3126 4 x 6% x 2V ¥ X A-N-B 6000104050 05-45BA 1061/705 -
Purolator Prod., Inc. PR93 28768 4 x 61 x 23 1440 X A-N-B-C | 6000104065 05-45AB 1061/705
Skinner Purifiers, Inc. 27400 27400 4 x 6% x 214 ¥ X A-N-B-C | 6000104060 05-45BA 1061/705
(RESTRICTED)
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SERVO—8 INCH STROKE GANG
A. E. REFERENCE NUMBER 60-8224  F.S.S. C. NUMBER 88-5-265

NAMES: 8 inch stroke gang servo Triple double-end type hydraulie surface control
Hydraulie surface control Double-end type three bank servo
Mechanical by-pass hydraulic surface control

DESCRIPTION: This unit, a part of the Army type A-3 and A-3A and the Navy Mark 3 and 3A automatic pilots, consists of
three cylinders cast in one piece. Inside each cylinder there is an hydraulically actuated piston. A rod on both ends of the
piston extends outside the servo and is connected by cables to either the ailerons, elevators, or rudder. Any movement of
the piston from its neutral position is therefore communicated directly to the airplane control with which it is connected.

A manually operated by-pass valve is provided for engaging or disengaging the automatic pilot.
Relief or overpower valves are built into each eylinder, permitting the human pilot, if necessary, to overpower the
automatic pilot by applying increased force to the controls. -

ARMY
A. E. REFERENCE NUMBER: 60-8224
SPECIFICATIONS:
BN iciirn s e s R e e e e R A s T 94-27977-B
Detail. . . e 94-27981-B
Superseded o i R e e 6 e B e s e Y e B e e e e 94-27981-A

A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

A.S8.8.C. STOCK NUMBER: 88-8-265
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. 8. S. C. number.

ALL MODELS BELOW ARE INTEECHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Manufacturer’s Air Service Army British
Manufacturer Part Drawing Used Command Technical Reference
Number Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 644191 644191 A-N-B-C| 6000097320 05-45AB 1061/606
Outline 644359
Jack & Heintz, Inc. JH3110 JH3110 A-N-B 6000097275 05-45BA 106J)/688
Outline JH3087
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SERVO-—-11

INCH
A. E. REFERENCE NUMBER 60-8225

STROKE GANG
F. 5. S. C. NUMBER 88-5-270

NAMES: 11 inch stroke gang servo
Hydraulic surface control
Mechanical by-pass hydraulic surface control

Triple double-end type hydraulic surface control
Double-end type three bank servo (Navy)
Hydraulic type servo unit

DESCRIPTION: This unit, a part of the Army type A-3 and A-3A and the Navy Mark 3 and 3A automatic pilots, consists of
three cylinders cast in one piece. Inside each cylinder there is an hydraulically actuated piston. A rod on both ends of the
piston extends outside the servo, and is connected by cables to either the ailerons, elevators, or rudder. Any movement of
the piston from its neutral position is therefore communicated directly to the airplane control with which it is connected.

A manually operated by-pass valve is provided, for engaging or disengaging the automatic pilot. .
Relief or overpower valves are built into each cylinder, permitting the human pilot, if necessary, to overpower the
automatic pilot by applying increased force to the controls.

CHARACTERISTICS:
J D111 17=017: (o} o 1- (AR g Sl T P el e approximately 2934 by 93¢ by 514 inches
WWRIEHE - m e o o e o B T 0 B S s S B approximately 1414 pounds

ARMY

A. E. REFERENCE NUMBER: 60-8225

SPECIFICATIONS:
GBI O E v v A o B YN T S e T S PSS e 94-27977-B
Detail. . . e 94-27981-B
Superseded::; sin g e T S BT R SR R 94-27981-A

A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

F.S. 8. C. STOCK NUMBER: 88-5-270
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. 8. 8. C. number.

MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Manufacturer's Air Service Army British
Manufacturer Part Drawing Used Command Technical Reference
Number Number By Stock Number Order Numb Numk

Sperry Gyroscope Co., Inc. 644192 644192 A-N-B-C | 6000097380 05-45AB 106J/607

Outline 644360
Jack & Heintz, Inc. JH3000 JH3000 A-N-B 6000097335 05-45BA 1061/689

Outline JH3049

(RESTRICTED)
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MOUNT—-GYRO CONTROL

A. E. REFERENCE NUMBER 60-8208

NAMES: Gyro control mount
Automatic pilot mounting unit
Gyro pilot mounting unit

DESCRIPTION: The gyro control mount is attached to the
structure of the airplane to hold the directional and ver-
tical gyro controls of the Army types A-3, and A-3A, and
the Navy Mark 3 and 3A, automatic pilots.

The mount consists of a shock-mounted frame, to
~ which air relays, balanced oil valves, follow-up pulleys,
| - pressure and drain manifolds are attached. The air in-

take connections for the two control units are fitted to
the suction manifold, permitting the entire system to be
connected through a central air filter.

All connections are automatically made when the gyro controls are slid onto the frame tracks

and locked in position.

Since the speed control valves are built into this mount, a separate oil manifold providing three

connections for the oil supply is shipped with the mount. The manifold is mounted on the structure of
the airplane, near the mount.

CHARACTERISTICS:
DEBHRIONE oo o v o osmamet @i SR w o approximately 13 by 8% by 15 inches
WeIEHRE s um o sz smaounGm I S e 5l S approximately 914 pounds

ARMY

A. E. REFERENCE NUMBER: 60-8208

SPECIFICATIONS:
General. ... ... 94-27977-B
Detail . . ... 94-27980
Supersaded . oux o v nes wvner ey Bk s S5 27980

MANUFACTURER: Jack and Heintz, Inc.

MANUFACTURER’S PART NUMBER: JH4000-1

A. 8. C. STOCK NUMBER: 6000298895

TECHNICAL ORDER NUMBER: 05-45BA

PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Mount and oil manifold, Jack and Heintz part number JH3139, shipped as one unit.

NAVY
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. 8. O. by Manufacturer’s Part Number.

BRITISH
BRITISH REFERENCE NUMBER: 106J/760.

O
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PULLEY—FOLLOW-UP

NAME: Follow-up pulley

DESCRIPTION: The follow-up pulley, varying in size from 1 to 234 inches in diameter, according to the
installation requirements, is a part of the Army type A-3A and the Navy Mark 3A automatic pilot.
Three pulleys are required for each installation, and they are attached to the gyro control mount.
The pulley, of single flange construction, has a number of grooves to guide the cable, and can be
used to accommodate the cable from servos either to the right or left of the mount assembly.

CHARACTERISTICS:
Dimensions. . .. ... ... refer to the chart.
WEITHE « v s v o comna e ea s wh SR o & approximately 34 ounce
ARMY
A. E. REFERENCE NUMBER: Refer to chart.
SPECIFICATIONS:
GORETAl . s s s Semore SR e DRSNS SR SR SE 4 94-27977-B
THEEATE v oo v cncnnns iR s SR L SRS | 94-27980-A
Superseted ey veu oo vERies Bl say U SO TeNIeE T ¥ 94-27980

A.S. C. STOCK NUMBER: Refer to chart.
RECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

F.S. 8. C. STOCK NUMBER: Refer to chart.

PROCUREMENT STATUS: Under procurement. Standard. G. F. E.—Order through A. S. O. by
F. S. S. C. number,

(Continued on Page 183)
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TABULATED ITEMS BELOW ARE NOT INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manufacturer Part and Used Command Technical Reference A. E. Reference Pulley F.55 C
Drawing Number By Stock Number Order Number Number Number Diamaeter Number
JH20-1 A-N-B 6000310200 05-45BA 106J/718 60-8213 1 inch 88-P-1050
JH20-2 A-N-B 6000310250 05-45BA 1064/721 60-8214 11/ inches 88-P-1051
JH20-3 A-N-B 6000310300 05-45BA 1061724 60-8215 114 inches 88-P-1052
JH20-4 A-N-B 6000310350 05-45BA 106J/703 60-8216 134 inches 88-P-1053
JH20-5 A-N-B 6000310400 05-45BA 1061/729 60-8217 114 inches 8B8-P-1054
Jack & Heintz, Inc. JH20-6 A-N-B 6000310450 05-45BA 106J/732 60-8218 154 inches 88-P-1055
JH20-7 A-N-B 6000310500 05-45BA 1061/735 60-8219 134 inches B8-P-1056
JH20-8 A-N-B 6000310550 05-45BA 106J/738 60-8220 2 inches 88-P-1057
JH20-9 A-N-B 6000310600 05-45BA 106J/741 60-8221 2V inches 88-P-1058
JH20-10 A-N-B 6000310650 05-45BA 106J/744 60-8222 214 inches B8-P-1059
JH20-11 A-N-B 6000311100 05-45BA 1061747 60-8223 23 inches 88-P-1060
NOTE: Follow-up pulleys made by the Sperry Gyroscope Company are made specifically for right and left hand installation. Jack & Heintz pulleys may
be replaced by Sperry pulleys of the same diameter, but proper consideration must be given to direction of rotation.
TABULATED ITEMS BELOW ARE NOT INTERCHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial
Manufacturer's Army British
Manufacturer Part Diameter Used A.S.C Technical F.5.5.C. Reference Remarks
Number By Stock Number Order Number Number Number
162703 1% inches A-N-B 6000312275 05-45AB 88-P-1075 1061/728 Left Hand
162702 1% inches_ A-N-B 6000315300 05-45AB 88-P-1080 106J/727 Right Hand
178855 154 inches A-N-B 6000315550 05-45AB 88-?-1030-_100- 106J/730 Right Hand
178846 13 inches A-N-B 6000312?75_ 05-45AB 88-P-1081 1061/734 Left Hand
178847 2 inches A-;«II 6000313100 05-45A8B B88-P-1082 106J/737 Left Hand
178848 21, inches A-N-B 6000313275 05-45AB 88-P-1083 106J/740 Left Hand
Sperry Gyroscope Co. 178849 214 inches A-N-B 6000313525 05-45A8 88-P-1084 Left Hand
178850 23, inches A-N-B 6000313775 05-45AB B8-P-1085 106J/746 Left Hand
178857 2 inches A-N-B 6000316100 05-45AB 88-P-1086 1061736 Right Hand
178858 21), inches A-N-B 6000316275 05-45AB 88-P-1087 1061/739 Right Hond
178859 2V, inches A-N-B 6000316550 05-45A8B 88-P-1088 1061742 Right Hand
178860 23 inches A-N-B 6000316775 05-45AB B8-P-1089 1061/745 Right Hand

NOTE: Sperry pulleys may be replaced by pulleys of the same diameter manufactured by Jack & Heintz, Inc,, since Jack & Heintz pulleys are designed

for either direction of rotation.

(28T abng woif panuyuo)))
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CONTROL—REMOTE CONTROL DIRECTIONAL GYRO

NAMES: Remote control directional gyro control

A. E. REFERENCE NUMBER 60-8252

Azimuth gyro control
Directional gyro control (for remote control operation)

DESCRIPTION: This directional gyro control, which provides for remote control of the rudder, is a part of the Army types

A-3 and A-3A automatic pilots. It contains the gyroscope which supplies the directional reference for both manual and
automatiec rudder control. It also contains air pick-offs, and a caging mechanism to lock the gyro and prevent damage during
maneuvers which exceed its normal operating range.

This unit is equipped with a 24 volt direct current reversible motor which is geared to the air pick-offs through a
differential and clutch, to enable a remote turn controller to be used.

Two cards, graduated in 360 degrees of azimuth, are located on the dial. The lower card may be set to any desired
heading by pushing in and turning the caging knob. The upper, or rudder follow-up, may be set by turning the rudder knob,
which is attached directly to the pick-offs. Pick-offs are neutral when the two card readings coincide. The upper card can
also be used by the pilot, during manual flight, to maintain a desired course.

bWher:ithis remote control directional gyro control is used, the gyro control mount, A. E. Reference Number 60-8254,
must be used.

CHARACTERISTICS:
DAMENSIONS . © oo o oottt et e e e e e e e e e approximately 54; by lee by 12 inches
Weight. . e e iiiiiieiiieia.......approximately 934 pounds
POWeT . . e 4 inches of mercury vacuum
Markings. ... ..ovvtii e fluOrEsCENL
Graduations. . . ....ciiviviiiinansiriiirisasessaasaseeesas..0to 360 degrees azimuth

ARMY

A. E. REFERENCE NUMBER: 60-8252

SPECIFICATIONS:
Gameral s o i e SR T S R R 94-27977-B
12 7277 N N A b A G i g e P L 94-27978-B
Superseded . . . . . .. 94-27978-A

A.S.C.STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

A
Manufacturer's Used Air Service Tn:;l:i:nl British Current
Manufacturer Part and By Command Order Reference Model Remarks
Drawing Number Stock Numtk Numb Number (X)
S 645318 A-B-C | 6000096530 | 05-45AB| 106J/614 llluminated by 3 volt dial
perry Gyroscope lamp
Co., Inc. - :
648012 A-B-C | 6000096520 | 05-45AB 1061/752 X No individual illumination.

184
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MOUNT—REMOTE CONTROL GYRO CONTROL
A. E. REFERENCE NUMBER 60-8254
NAMES: Remote control gyro control mount Mounting unit—remote control
Mount assembly —directional gyro control
DESCRIPTION: The remote control gyro control mount, a part of the Army type A-3 automatic pilot, is
attached to the structure of the airplane to support the vertical and the directional gyro controls. It is
used, primarily, when remote control of turns is required.
. This mount consists of a shock mounted frame to which are attached the air relays, balanced
- oil valves, follow-up pulleys, pressure and drain manifolds. The air intake connections for the two
o
control units are fitted to the suction manifold, permitting the entire system to be connected through
a central air filter. The remote control adapter is fastened to the aileron follow-up pulley, and is con-
nected to the turn controller which is mounted in the pilot’s compartment.
All air, mechanical and electrical connections are made automatically when the gyro controls
are slid onto the frame tracks and locked in position.
CHARACTERISTICS:
IISRSIONR . wm wramms st samns e 9a7anes e SRS e approximately 13 by 8% by 1412 inches
WEIPHE cove s sammemans pumawmisms s SE0wE S D47 approximately 1214 pounds
ARMY
A. E. REFERENCE NUMBER: 60-8254
SPECIFICATIONS:
General . . ... ... ... .. 94-27977-B
B L 1 94-27980
Buperseded .. con svman s s s veeaE Tl BaEn | 27980
MANUFACTURER: Sperry Gyroscope Co., Inc.
MANUFACTURER'S DRAWING NUMBER: 644707
A. 8. C. STOCK NUMBER: 6000298650
TECHNICAL ORDER NUMBER: 05-45AB
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.
O NAVY
There is no Navy equivalent for this item.
BRITISH

BRITISH REFERENCE NUMBER: 106J/616

(RESTRICTED)
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GEAR—FLEXIBLE SHAFT ANGLE
A. E. REFERENCE NUMBER 60-8251

NAMES: Flexible shaft angle gear Gear box assembly

DESCRIPTION: The flexible shaft angle gear, also known as the gear-box, is a part of the Army type A-3
or A-3A automatic pilots. It is used for remote control operation of the automatic pilot, and is mounted
in the cable assembly between the remote turn controller and the aileron adapter attached to the
mount.

It contains two 45-degree angle gears. Two ratios being available, the 25:42 ratio is used at

speeds of 220 to 250 miles per hour, and the 25:48 ratio is used with air speeds of 250 to 280 miles per
hour.

CHARACTERISTICS:

DATRBIBIONE <0 s s ca wars s S906 (s Eas S approximately 334 by 214 by 4 inches.
WWBREHE o v st sonansssiis move Ssanis Bele Soossisme s 2 approximately 114 pounds

(FEEFFRTIOR: cnsve somemonms oo, SEVEROTE S Sl S i 2 25:42 ratio for 220 to 250 miles per hour, and
25:48 ratio at 250 to 280 miler per hour, true
air speed.
ARMY

A. E. REFERENCE NUMBER: 60-8251
SPECIFICATIONS: Generali: . cvovvess vus s s oosvs 94-27977-B
MANUFACTURER: Sperry Gyroscope Co.
MANUFACTURER’S DRAWING NUMBER: 645996
A. S. C. STOCK NUMBER: 6300643689-6
TECHNICAL ORDER NUMBER: 05-45AB
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.
NAVY

There is no Navy equivalent for this item.

BRITISH
BRITISH REFERENCE NUMBER: 109/20
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CONTROLLER—BANKED TURN
A. E. REFERENCE NUMBER 60-8253
NAMES: Banked turn controller Bank and turn controller

Turn controller Bank-turn controller

DESCRIPTION: The banked turn control, part of the Army type A-3 automatic pilot, is mounted in the
pilot’s compartment. It is connected to the vertical gyro control by an electric cable, and to the differ-
ential adapter attached to the remote control gyro control mount by a flexible cable.

An electric turn motor in the directional gyro and the aileron pick-offs in the vertical gyro are
actuated through use of the turn control, permitting properly banked turns to be made by the auto-

matic pilot.

CHARACTERISTICS:
MATKIIEE. . .0 or vbisisi rine comimins s ssorss siars simmmms sore ot fluorescent-radioactive
Dimensions. . ............ ... approximately 614 by 434 by 7 inches
Weight. .. . approximately 214 pounds

ARMY

A. E. REFERENCE NUMBER: 60-8253

SPECIFICATIONS:
General. ..... ... ... 94-27977-B

MANUFACTURER: Sperry Gyroscope, Incorporated.
MANUFACTURER’S DRAWING NUMBER: 646400
A.S. C. STOCK NUMBER: 6000099685
TECHNICAL ORDER NUMBER: 05-45AB
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

BRITISH
BRITISH REFERENCE NUMBER: 106J/634
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_/
AUTOMATIC PILOT
ARMY TYPE A-4 AND NAVY MARK 4
SPERRY OUTLINE DRAWING 644367
COMPONENT ITEMS
A. E. REFERENCE F.S8.8.C.
ITEM NOMENCLATURE NUMBER NUMBER
1 Directional Gyro Control . 60-8325 88-U-170
2  Vertical Gyro Control . 60-8326 88-U-200
3 Oil Sump None 88-T-370
4 Transfer Valve + 60-8327 88-V-550
5 Drain Oil Trap 60-8328 88-T-2800
6 Air Filter 60-8303 88-F-1035
7  0il Pressure Regulator 60-8206 88-R-245
8 0il Filter 60-8204 88-F-1060
9 Push Pull 6” Stroke Servo « 60-8329 8R8-S-260
Mounting Brackets: Corner 60-8330 None
Corner 60-8331 None
Top Center 60-8332 None
Bottom Center  60-8333 None

NOTE: Army contracts: All Items Government Furnished
Navy contracts: All Items Government Furnished

REMARKS

6 Used when gyros are mounted
together

8 Used when gyros are mounted
separately

(RESTRICTED?
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APPROX.
CONTROL—DIRECTIONAL GYRO
A. E. REFERENCE NUMBER 60-8325 F. 5. S. C. NUMBER 88-U-170
NAMES: Directional gyro control Directional unit

Azimuth gyro Directional —air

DESCRIPTION: The directional gyro control, a part of the Army type A-4 and Navy Mark 4, automatic pilot, contains the
gyroscope which supplies the directional reference for both manual and automatic rudder control of the airplane. It also
contains the air pick-offs and caging mechanism. Setting the directional card and caging the gyroscope are accomplished
through the use of the caging knob and mechanism. Caging prevents damage to the instrument during maneuvers which
exceed its operating range.

Two circular cards, graduated in 360 degrees of azimuth, are visible in the dial face.

The lower, or directional, card may be set to any desired heading by pushing in on the caging knob and turning.

The upper, or reference, card may be set by rotating the course setting knob, which is located above the dial.

To facilitate reading the amount of course change, a small dial, graduated in degrees, is provided. One revolution of
this dial represents 10 degrees of course change.

This unit also contains a rate gyro, operating a pick-off, to originate a signal proportional to the rate of turn and to
prevent overshooting the course selected.

CHARACTERISTICS:

DI ENRIOHE vz o s o i i S A S W D S i approximately 6224 by 4174 by 814 inches
IWRIBIE S o s i S R To A S el e s it i e v approximately 9 pounds

Dial markings. . ... .. ... e fluorescent radioactive

POWer. . e 4 inches mercury vacuum

ARMY
A. E. REFERENCE NUMBER: 60-8325
A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement (from Navy).
SHIPPING DATA: Shipped as a complete unit.
NAVY
SPECIFICATIONS: BUREAU OF AERONAUTICS: SE-8A
F.S.S. C. STOCK NUMBER: 88-U-170 (Formerly 88-U-810)
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. S. S. C. number.

MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

A
Manuf er's | Manufacturer's Used Air Service T-c;':I:ol Current
Manvufacturer Part Drawing B Command Order Model Remarks
Number Number Y Stock Numk Numb (X)
643902 643902; out-| A-N-C | 6000095570 | 05-45AC llluminated dial; bank indi-
SPE"Y IGY'°=°°P= line 166418 cator.
i 648046 648046 | A-N-C | 6000096558 | 05-45AC X
643902 643902; 0ut-| A-N 6000095570 llluminated dial; bank indi-
Electric Auto-Lite line 166418 cator.
648046 648046 A-N 6000096558 X
War Products Division| 648046 648046 A-N 6000096558 X
of Eversharp, Inc.
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CONTROL—-VERTICAL GYRO
F. S.S. C. NUMBER 88-U-200

A. E. REFERENCE NUMBER 60-8326

NAMES: Vertical gyro control

Bank and climb gyro control

Bank and climb control unit (Navy)

Horizon —air

DESCRIPTION: The vertical gyro control, a part of the Army type A-4 and Navy Mark 4 automatic pilot, contains the gyro-
scope which supplies the reference for both manual and automatic control of the aileron and elevator surfaces of the airplane
It also contains the air pick-offs and anticipators for these controls and a caging device and mechanism for manually oper-
ating the air pick-offs. The caging device makes it possible to lock the gyro, thereby preventing damage to the instrument
during maneuvers in excess of its operating range.
Manual operation of the air pick-offs is accomplished by rotation of the aileron and elevator trim knobs. The numbers
on the graduated dials around the knobs give visual indication of the relative position of the pick-offs.

Two small knobs at the top of the instrument marked “AIL"” and “ELEV” permit the pilot to adjust the strength of f

signals for these two controls. '

Indication of the degree of bank is given by a banking indicator on the front of the instrument.
The horizon bar in front of the dial moves with relation to a miniature airplane to give the pilot an indication of
flight attitude; the miniature airplane can be raised or lowered to compensate for load conditions.

CHARACTERISTICS:

ARMY

A. E. REFERENCE NUMBER: 60-8326

A. 8. C.STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: 05-45AC
PRODUCTION STATUS: Under procurement (from Navy)
SHIPPING DATA: Shipped as a complete unit

NAVY

SPECIFICATIONS: BuAer.: SE-8A

F.S8.S8. C. STOCK NUMBER: 88-U-200 (formerly 88-U-925)
PROCUREMENT STATUS: Standard G. F. E.—Order through A. S. O. by F. 8. 8. C. number.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 4
A-Army, N-Navy, B-British, C-Commercial

approximately 6% by 54 by 81%{; inches
approximately 8 pounds
Fluorescent radioactive
4 inches mercury vacuum

Manufacturer's Manufacturer's Air Service Army Current
Manvufacturer Port Drawing Used Command Technical Model
Number Number By Siul_t Number Order Number (X)
Sperry Gyroscope Co., Inc. 643580 643580 A-N-C 6000093950 05-45AC
Outline 166312 D
Electric Auto-Lite Co. 648045 648045 A-N 6000094475
War Products Division 648045 648045 A-N 6000094475
of Eversharp, Inc.
(RESTRICTED)
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E@w INSTRUMENTS —FLIGHT

APPROX.
L/ VALVE—TRANSFER

A. E. REFERENCE NUMBER 60-8327 F. S. S. C. NUMBER 88-V-550

NAMES: Transfer valve Valve—Transfer automatic pilot air hydraulic

DESCRIPTION: The transfer valve, a part of the Army type A-4 and Navy Mark 4 automatic pilots, con-
tains the three sets of diaphragms, valves, and connections for transforming air signals which originate
in the gyro controls into amplified oil pressure impulses capable of operating the servos which actuate
the ailerons, rudder, and elevator of the airplane.

Oil is supplied to the transfer valves, under pressure, by an engine driven oil pump.

Air signals from the control gyros cause the valve to move from its center, or no signal position,
and to open one oil line to pressure and the other to the oil return. The oil lines are connected to
opposite ends of the servo cylinder, and cause the piston to move in one direction or the other, depend-
ing upon the signal, and to move the control surfaces accordingly. The three valves operate independ-
ently, as above, though they are contained in one casting.

CHARACTERISTICS:
ERMBRRIONR: .55 ;oo sa malnin b e i Grle. 5 s Sea approximately 334 by 3!l by 834 inches
Weight. ... ... ... approximately 514 pounds

ARMY
A. E. REFERENCE NUMBER: 60-8327
A. S. C. STOCK NUMBER: 6000469150
TECHNICAL ORDER NUMBER: 05-45AC
MANUFACTURER: Sperry Gyroscope Co., Inc.
MANUFACTURER’S PART AND DRAWING NUMBERS: 644230; Outline Dwg.—76608
PRODUCTION STATUS: Under procurement (from Navy).
SHIPPING DATA: Shipped as a complete unit.

NAVY
BUREAU OF AERONAUTICS: SE-8A
F. S. S. C. STOCK NUMBER: 88-V-550
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. 8. O. by F. 8. S. C. number.

(RESTRICTED)
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AUTOMATIC PILOTS
INSTRUMENTS —FLIGHT

ARMY

NAVY

SERVO—6 INCH STROKE PUSH-PULL
A. E. REFERENCE NUMBER 60-8329  F.S.S. C. NUMBER 88-5-260

6 inch individual push-pull type servo
Servo—automatie pilot, push-pull
type individual (6 inch)

NAMES: 6 inch stroke, push-pull servo
Hydraulie surface control
Control assembly

DESCRIPTION: This servo unit, a part of the Army type A-4 and Navy Mark 4 automatie pilots, provides the actual power for

changing the position of the control surfaces of the airplane. Three individual units are used for each installation, one each
for the ailerons, rudder, and elevator.

Each unit consists of a cylinder, piston, by-pass valve, and an over-powering valve which permits the human pilot
to over-power the automatic pilot, if necessary, by applying additional force to the manual controls of the airplane.

When the control surface of the airplane is in a neutral position, the piston is approximately in the center of the
cylinder. Oil under pressure is supplied through the proper channel of the transfer valve to one end of the servo cylinder,
depending upon the signal originating in the control gyro, while the oil in the opposite end of the eylinder is returned to the
transfer valve. The pressure ti}fference causes the piston to move and adjust the control surface accordingly.

Pressure of the oil in the cylinders may be relieved by the by-pass valve, thus permitting manual movement of the
controls without opposition from the servo when the automatic pilot is disengaged.

CHARACTERISTICS: Refer to chart.

A. E. REFERENCE NUMBER: 60-8329

A.S. C. STOCK NUMBER: Refer to chart.

TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement (from Navy).
SHIPPING DATA: Shipped as a complete unit.

SPECIFICATIONS: Bureau of Aeronautics: SE-8A
F.8.S. C. STOCK NUMBER: 88-S-260
PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. 8. S. C. number.

MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 6
A-Army, N-Navy, B-British, C-Commercial

Manvufacturer's Manufacturer's Air Service Army
Manufacturer Part Drawing Dimensions Weight Used Command Technical
Number Number (Inches) (Pounds) By Stock Numb Order Numb
Sperry Gyro- 644180 644180 Approximately 414 x 2145 x 151, | Approximately 414 A-N 60000946580 05-45AC
scope Co. Qutline 76577
General Electric Co.| GEB254205-G1 Approximately 414 x 2!L{; x 15% | Approximately 414 N
(RESTRICTED)
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AUTOMATIC PILOT
COMPONENT ITEMS
ARMY TYPE A-5 AUTOMATIC PILOT (All ltems Government Furnished)

NOMENCLATURE

Directional Gyro Control
Directional Gyro Control Mount

Vertical Gyro Control

Vertical Gyro Control Mount

Control Panel

Pilot Director Indicator

Turn Controller
Amplifier Rack
Constant Altitude Cont

rol

Directional Gyro Follow-up Amplifier

Rudder Servo Amplifier
Aileron Servo Amplifier

Elevator Servo Amplifier
Constant Altitude Control Amplifier

Aileron or Rudder Servo 0.1 H.P. 4 Inch Drum

Elevator Servo

. 6 Inch Drum
. 4 Inch Drum
. 6 Inch Drum
. 4 Inch Drum
. 6 Inch Drum
. 4 Inch Drum
02HP 6 Inch Drum

"U"U"C' "U"U"U

Trim Tab Servo (Not Illustrated)
Navigator’s Turn Controller (Not Illustrated)

SUBSTITUTE ITEMS

Directional Gyro Control
Directional Gyro Follow-up Amplifier
Aileron Servo 0.2 H.P. Motor 6 Inch Drum

*These two units must be used together.

A. E. REFERENCE No.

60-8406
60-8411
60-8405
60-8412
60-8413
60-8410
60-8419
60-8414
60-8407
60-8401
60-8350
60-8403
60-8404
60-8402

60-8418)

60-8420(......

None
60-8416
60-8417

60-8421 ... ..

60-8415
None

60-8408
60-8409

60-8422
60-8423
60-8424

REMARKS

.. Two used on an installation

.. .One used on an installation

Use Discontinued
Use Discontinued

*May be used in place of Item 1

*May be used in place of Item 10
(For Aileron operation only.
Limited to specific installation)
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(RESTRICTED) AUTOMATIC PILOT
—_— = INSTRUMENTS —FLIGHT
CONTROL—-DIRECTIONAL GYRO
A. E. REFERENCE NUMBER 60-8406
NAMES: Directional gyro control Directional type control unit

Azimuth gyro
DESCRIPTION: The directional gyro originates the electrical signal which controls the airplane’s forward direction. This signal
emanates from a gyroscope, which is driven by an electric motor. The angle of the airplane’s deviation from the horizontal
axis of the gyroscope furnishes the basic reference which determines its forward direction of flight.

The%rectional gyro control assembly consists principally of a gyroscope and driving motor with its housing, a
follow-up motor, and a signal generator.

The gyroscope is suspended in a frame which allows freedom in all directions, and which is so arranged that when
the airplane’s direction changes, the difference between the position of this frame and an outer frame, which is rigidly
mounted to the airplane, is translated into an electrical impulse by a magnetic pick-off.

The impulse is led from the pick-off to a follow-up amplifier, and the strengthened signal is returned to operate the
follow-up motor. The follow-up motor causes the signal generator to send a signal to the servo amplifier, where it is amplified
and used to operate the rudder servo valves. The servo then moves the airplane’s rudder to bring the airplane to its prescribed
course.

The follow-up system and a leveling magnet cause the gyro control to reset itself automatically after a correction
to the airplane direction has been made.

CHARACTERSITICS:
I BTBIONA oo e e var e e s R T B i T S e e s approximately 814 by 8 by 934 inches
MWRLEHE oo v i e S R R T R approximately 1414 pounds
P O v S e T e D R B W B TS R alternating current 115 volt 3 phase 400 cycles
RELATIONSHIP OF PARTS: Used with Army type A-5 automatic pilot.
ARMY
A. E. REFERENCE NUMBER: 60-8406
SPECIFICATIONS: 1
Gemeral . oo s e SR R A S S SRS i 27329

VO] i O S R T S 27358
A.S. C. STOCK NUMBER: Refer to chart

TECHNICAL ORDER NUMBER: Refer to chart.

PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manvufacturer's Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 644842 A-B 6000096560 05-45AD 1061/682
Qutline 647323
Electric Auto-Lite Company 644842 A-B 6000096560 05-45AD 1061/682
Outline 647323
A. C. Spark Plug Division 644842 A-B 6000096560 05-45AD 106)/682
Outline 647323
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AUTOMATIC PILOT
INSTRUMENTS —FLIGHT

A

112" APPROX. -

MOUNT—DIRECTIONAL GYRO CONTROL
A. E. REFERENCE NUMBER 60-8411

NAMES: Directional gyro control mount Azimuth gyro mount
DESCRIPTION: The directional gyro mount is part of the Army type A-5 automatic pilot.
The mount consists of a “U” shaped bracket which cradles the directional gyro control. The
control is attached to the mount by four screws close to the base of the instrument. The mount itself
is attached to the airplane structure by four bolts, one at each end of the bracket and two near the

center.

CHARACTERISTICS:
DPIMEIRIONS ; covmnnon ovmom i sas waes s 56 w0 Fo approximately 1134 by 534 by 8 inches
WEIEHE o v i s v oenms Sive i S S kv ; approximately 314 pounds

ARMY

A. E. REFERENCE NUMBER: 60-8411

SPECIFICATIONS:
GenEral s oo ism o ons 150505 555 588 TR s m b ps b 27329
Detail. ... ... 27358 (part of)

A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Aiir Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co. Inc. 645263 A-B 6000298740 05-45AD 106)/683
Qutline 647323
Electric Auto Lite Company 645263 A-B 6000298740 05-45AD 1061/683
Outline 647323
A. C. Spark Plug Division 645263 A-B 6000298740 05-45AD 1061/683
Outline 647323
(RESTRICTED)
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CONTROL-VERTICAL GYRO
A. E. REFERENCE NUMBER 60-8405

NAMES: Vertical gyro control Vertical type control unit
Bank and climb gyro control
DESCRIETIO}I:T: The vertical gyro control originates the electrical signals by which the airplane’s attitude is controlled in roll
and piteh.
3 The vertical gyro control is dependent on the use of a gyroscope, which spins about a vertical axis, for its operation.
The gyroscope, whitﬁ-{ is driven by an integral electric motor, furnishes the basic reference from which to determine changes
in the airplane’s attitude.

The vertical gyro control assembly consists, principally, of a gyroscope and an electric driving motor with its frame,
erection torque motors, and follow-up amplifiers. .

The gyroscope is suspended in a frame which allows freedom in all directions, and which is so arranged that when
the airplane attitude changes, the difference between the position of the normally stable gyroscope and an outer frame, which
is rigi %' mounted to the airplane, is translated into electrical impulses or signals by magnetic pick-offs.

he impulse from one set of pick-offs is led to the servo amplifier, and the amplified signal is used to operate the servo
valves. Control of pitch is effected through the elevator servo, and control of roll through the aileron servo.

Signals from another set of pick-offs are sent to the integral amplifiers, which close relays to operate torque motors.
The erection torque motors cause the vertical gyro control to automatically reset itself after the correction to the airplane
attitude has been made.

CHARACTERISTICS:
DIMensions. . . .. ...ttt approximately 12 by 9 by 1414 inches
Welght. . ....approximately 29 pounds
D NTRITS :3 io , o  8 0  8 A m alternating current 115 volts 3 phase 400 cycle
RELATIONSHIP OF PARTS: Used with Army type A-5 automatic pilot.
ARMY
A. E. REFERENCE NUMBER: 60-8405
SPECIFICATIONS:
General. .. ... ... 27329
IOBAIL .. om0 i 10 8 3 0 e 1 T N 0 S 27359

A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for the Army item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial )

Manufacturer's Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 644841 A-B 6000094920 05-45AD 1061679
Qutline 647322
Electric Auto-Lite Company 644841 A-B 6000094920 05-45AD 1061/679
~ | Outline 647322
A. C. Spark Plug Division 644841 A-B 6000094920 05-45AD 1061/679
Outline 647322

(RESTRICTED)
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INSTRUMENTS —FLIGHT

MOUNT—VERTICAL GYRO CONTROL

A. E. REFERENCE NUMBER 60-8412

NAMES: Vertical gyro control mount Vertical type gyro mount
Bank and climb gyro mount
DESCRIPTION: The vertical gyro control mount is a part of the Army type A-5 automatic pilot, and
provides support for the vertical gyro control.
The mount consists of two ‘L’ shaped brackets, one for each side of the instrument, each
attached to the instrument by eight screws. The brackets are fastened to the airplane by two bolts
on one side and one on the other. Through the use of these brackets, vibration and flexing are

minimized.

CHARACTERISTICS:
Dimensions. .. ... approximately 174 by 134 by 1114 inches
Weight . ... ... approximately 14 pound

ARMY

A. E. REFERENCE NUMBER: 60-8412

SPECIFICATIONS:
General. o con s svs vries avs Sy sen BEGES TR 27329
PEEAIL 0 connpesn s s e B REREE e TS s 27359 (part of)

A. 8. C. STOCK NUMBER: Refer to chart.

TECHNICAL ORDER NUMBER: Refer to chart.

PRODUCTION STATUS: Under procurement.

SHIPPING DATA: 2 pieces required for installation. Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manvufacturer Drawing Used Command Technical Reference
: Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 645918 A-B 6000298900 05-45AD 106J/680
Outline 647322
Electric Auto-Lite Company 645918 A-B 6000298900 05-45AD 1061/680
Outline 647322
A. C. Spark Plug Division 645918 A-B 6000298900 05-45AD 1061/680
Outline 647322
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PANEL—CONTROL
A. E. REFERENCE NUMBER 60-8413

NAMES: Control panel Panel type control unit

Control unit

DESCRIPTION: The automatic pilot control panel, part of the Army type A-5 automatic pilot, is mounted on the instrument

panel, and provides the human pilot with a means of controlling and operating the automatic pilot.

Three dials at the top of the panel (one each for the rudder, aileron, and elevator controls) indicate when a signal is
applied to each control, and whether or not the controls are properly adjusted. Corresponding aligning switches are located
to the right of the master switch. Momentary closing of a switch displaces the proper gyroscope pick-off, and produces a
new flight attitude if that shown on one of the dials indicates improper adjustment.

The station selector switch, located in the lower center of the control unit, permits the automatic pilot to control
the airplane, or permits turning on the pilot director indicator and using the directional flight gyro as a reference for control
by the human pilot.

The altitude control switeh in the lower left center of the control panel permits the pilot to set the altitude at which
he desires to fly.

Three switches located along the lower edge of the control unit are used to turn the servo units operating the elevator,
rudder, and elevator trim tab OFF or ON.

The master control switch which actuates the pilot is located in the left center of the control panel. This switch is
provided with four positions, one OFF and three ON.

Number 1 “ON" position of the knob controls all the direct current for the automatic pilot; when in this position, the
tube filaments can be heated and the pump drive motors in the servo units can be started.

All the alternating current for the automatic pilot is controlled when the knob is in the number 2 “ON" position.
When in this position, the gyro motors in the control units are started, the signal generators energized, and the leveling and
erection systems put into operation.

When the knob is turned to the number 3 “ON"" position, the aileron servo is turned on and the equipment made
ready for the elevator and rudder servo units to be turned on.

CHARACTERISTICS:
DIIONSHONS : ocvrvss v s e B0 P s o/ B e S S & approximately 834 by 714 by 534 inches
Walght: - oo Teanss S A R approximately 7 pounds
FIMIAHON v s s it e S e A W S R R R none
IVEEFRATER: v i Sl S 0 ) S S N S o fluorescent
O s G B T B B S e T D 4 alternating current, 115 volts, 3 phase, 400 cycles
| Su 11 e N S e 8 et ) SRl o R S PP VS M s N CRaP o direct current, 27 volts

ARMY 4 g REFERENCE NUMBER: 60-8413

SPECIFICATIONS:
ENErEE s e s e A E A R R S AT 27329
O] 0 T e o e B S 0 o B R R 27364

A.S.C.STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

198

Manufacturer's Air Service ArmY British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 644836 A-B 6000306600 05-45AD 1061/661
Outline 77042
Electric Auto-Lite Company 644836 A-B 6000306600 05-45AD 1061/661
Outline 77042
A. C. Spark Plug Division 644836 A-B 6000306600 05-45AD 1061/661
Outline 77042
(RESTRICTED)
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INDICATOR—PILOT DIRECTOR
A. E. REFERENCE NUMBER 60-8410

NAMES: Pilot director indicator Director—pilot
Pilot director F.D. L

DESCRIPTION: The pilot director indicator of the Army type A-5 automatic pilot is mounted on the instrument panel.

The unit operates when the control panel selector switch is turned to the position marked P. D. I. (pilot director indi-
cator) and the airplane is being flown by the human pilot. The indicator shows the pilot the direction in which to turn to

maintain the pre-determined heading which has previously been set on the directional gyro control.
A knob is provided on the front of the instrument for setting the indieator to zero.

The indication on the face of the instrument is obtained through a signal generator in the instrument which is coupled

electrically to a similar signal generator in the directional gyro of the automatic pilot.

CHARACTERISTICS:
BT o T approximately 33% by 33¢ by 5 inches
R e R B e R s S R R approximately 114 pounds
TRIEOIRARION . carvviie i ommsinnes 010700 34 3 A AR R R none
M arKINES . ..ot fluorescent luminescent
POWOR oot i s S T s T S e A S A e s o 115 volts, 3 phase, 400 cycle alternating current
BB & o ot 8 A R B R T 24 degrees to one revolution of dial pointer
A. E. REFERENCE NUMBER: 60-8410
SPECIFICATIONS:
GRRBFRL - i e e e AR W R T T R e 27329
Detail. ... e 27365

A. S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

There is no Navy equivalent for the Army item.
ALL MODELS BELOW ARE INTERCHANGEABLE

Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 654262 A-B 6000225950 05-45AD 109/32

Outline 803135

Electric Auto-Lite Co. 645262 A-B 6000225950 05-45AD 109/32

Outline 803135

A.C. Spark Plug Division 645262 A-B 6000225950 05-45AD 109/32

Outline 803135

(RESTRICTED)
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CONTROLLER—TURN
A. E. REFERENCE NUMBER 60-8419

NAMES: Turn controller Remote turn type control unit
Banked turn control

DESCRIPTION: This unit, a part of the Army type A-5 automatic pilot, is mounted on the instrument
panel, and permits the human pilot to make correctly banked right or left turns, up to 180 degrees
per minute. It is operative only when the selector switch on the control panel is in the position
marked PILOT.

CHARACTERISTICS:
DARENSIONG o wom smswn wiommsenis sse i ssms wis sesEi e approximately 524 by 414 by 7l inches
WOIEHE: -covvs con prms oo swemeees Som s fm S50 b approximately 514 pounds
THUMINAEION s 5 wowin sy smems s v s sa TR v ¥ none
Markings . vs vic veent s Svssn 59T mE oal BUawe i . fluorescent
Airspeed range. . ... ... 150 to 450 miles per hour
Rateofturn. .. ... ... .. ... ... .. . i 180 degrees per minute, right or left

ARMY

A. E. REFERENCE NUMBER: 60-8419

SPECIFICATIONS:
General. ... ... 27329
Detail. . ... ... 27363

A. S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manvufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 647409 A-B 6000098470 05-45AD 1061/755
Electric Auto-Lite Company 647409 A-B 6000098470 05-45AD 1061/755
A. C. Spark Plug Division 647409 A-B 6000098470 05-45AD 1061/755

(RESTRICTED)
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le———— 14" APPROX.
RACK—AMPLIFIER
A. E. REFERENCE NUMBER 60-8414
NAMES: Amplifier rack Amplifier type rack
DESCRIPTION: The amplifier rack, a part of the Army type A-5 automatic pilot, houses the azimuth
follow-up amplifier, the rudder, aileron and elevator servo amplifiers, and the constant altitude
control and its amplifier. With the exception of the constant altitude control amplifier, each of these
units can be removed and replaced in the rack like drawers, all electrical and other connections being
made or broken automatically. This type of mounting permits inspection, adjustment, and repair
of the individual units while the airplane is in flight.
The voltmeter and frequency meter, which indicate the voltage and the frequency of the A. C.
. power source, are mounted on the face of the amplifier rack.
- CHARACTERISTICS:
Dimensions. . . . ... approximately 14 by 1014 by 1234 inches
WeIght, corvmmmn s sy o SRmog eabe SREIEE T S approximately 19 pounds
Mlumination. .. .. ....... ... ... .. ... .. i none
Markings. .. ... fluorescent
POWeE: v vom vwmws s swais s vasese s SWEEE DR S0 115 volt, 3 phase, 400 cycle alternating current
Range-frequency meter. .. ......................... 350 to 450 cycles
Marlangs .o oo Fos s 5% iees S samat S S e fluorescent
Range-voltmeter. ..« cowin ss somas e samss aus s 0 to 130 volts
Markings. .. ... fluorescent
ARMY
A. E. REFERENCE NUMBER: 60-8414
SPECIFICATIONS:
General. .......... . .. ... 27329
PYetailin: s vaenn o SREnnves She N SN SN Ve SRS T 27360
A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.
NAVY
There is no Navy equivalent for this item.
ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial
Manufacturer’s Air Service Army British
Manvufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Numk Numb
. Sperry Gyroscope Co., Inc. 644890 A-B 6000318600 05-45AD 106)/662
i\w’ Outline 77175

Electric Auto-Lite Company 644890 A-B 6000318600 05-45AD 1061/662

Outline 77175

A. C. Spark Plug Division 644890 A-B 6000318600 05-45AD 1061/662

Outline 77175

(RESTRICTED)
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FART NO 545010

~——— 43" APPROX.

CONTROL—CONSTANT ALTITUDE
A. E. REFERENCE NUMBER 60-8407

NAMES: Constant altitude control Altitude type control unit remote

Altitude control

DESCRIPTION: The constant altitude control of the Army type A-5 automatic pilot is used to maintain
the airplane at a pre-set’altitude. It consists of a bellows which is responsive to changes in barometric
pressure, mechanical linkage and a magnetic pick-up. The motion of the bellows is transmitted
through the mechanical linkage to the magnetic pick-up. The signal from the pick-up goes to the
constant altitude control amplifier.

When the altitude control switch is in the ON position, the amplified signal causes the elevator
servo to operate to maintain the desired altitude. When the switch is in the OFF position, the signal
is returned to the constant altitude control, where it maintains the magnetic pick-up in the “zero
signal”’ position to prevent sudden changes in altitude when the switch is turned on.

CHARACTERISTICS:

DIHMCABIONS . ooy sovins s s Sasm s o SR B K approximatly 414 by 334 by 9 inches
Weight. ... approximately 214 pounds
POWOL: som sy vt frive Wpiaiss ol SRAITRNIEA Sah FHews (S 115-volt, 3-phase, 400-cycle alternating cur-
rent.
ARMY

A. E. REFERENCE NUMBER: 60-8407

SPECIFICATIONS:
General. . ... ... 27329
Detaill cvn cvais s v o Ve RGN B S s P 27360 (part of)

A.S. C. STOCK NUMBER: Refer to chart.

TECHNICAL ORDER NUMBER: Refer to chart.

PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.
NAVY

There is no Navy equivalent for the Army item.

MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manvufacturer’s Air Service Army British
Manufacturer Part and Used Command Technical Reference
Drawing Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 645010 A-B 6000096600 05-45AD 1061/667 -
Electric Auto-Lite Company 645010 A-B | 6000096600 05-45AD 106J/667
A. C. Spark Plug Division 645010 A-B 6000096600 05-45AD 1061/667
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INSTRUMENTS —FLIGHT

AMPLIFIER—DIRECTIONAL GYRO FOLLOW-UP
A. E. REFERENCE NUMBER 60-8401

NAMES: Directional gyro follow-up amplifier Follow-up amplifier
Azimuth follow-up amplifier Azimuth follow-up type amplifier

DESCRIPTION: The directional gyro follow-up amplifier, part of the Army type A-5 automatic pilot,
receives the impulse from the directional gyro and prepares it for use in the follow-up drive motor relay
of the directional gyro. The chassis also carries the leveling amplifier, which receives the leveling
signal from the directional gyro and amplifies it for use in a relay to energize the gyro leveling coil.

The amplifier is of the vacuum tube type. It slides into the amplifier rack, automatically
making all electrical connections to the rack, and may be removed for adjustment or repair while the
airplane is in flight.

CHARACTERISTICS:
PATEHSIONE : civwcns s svoion om0 Sewis 205 SRRia s approximately 314 by 6 by 10 inches
WEIghE s oo svinn oo Saail o0 D 75 Ve o was amd s approximately 6 pounds
Power. . . ... alternating current, 115-volt, 3-phase, 400-

cycle
ARMY

A. E. REFERENCE NUMBER: 60-8401

SPECIFICATIONS:
General.............. ... ... .....................27329
1373771 e N 27360 (part of)

A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent.

MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manufacturer Part and Used Command Technical Reference
Drawing Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 644835 A-B 6000024300 05-45AD-1 1061/664
Electric Auto-Lite Co. 644835 A-B 6000024300 05-45AD-1 106)/664
A. C. Spark Plug Division 644835 A-B 6000024300 05-45AD-1 1061/664

(RESTRICTED)
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(RESTRICTED)
= INSTRUMENTS—NAVIGATION

AMPLIFIER—RUDDER SERVO
A. E. REFERENCE NUMBER 60-8350

NAMES: Rudder servo amplifier Rudder surface control amplifier
Servo amplifier
DESCRIPTION: The rudder servo amplifier is part of the amplifier rack assembly of the Army type A-5
automatic pilot.

The amplifier receives the signals from the directional gyro control. It then increases and
modifies the signals, to cause the control valves in the rudder servo to operate. The rudder servo
moves the rudder to correct any change in direction (motion about the vertical axis) when the airplane
is under the control of the automatic pilot.

The pilot ean modify the signals and make a turn to set the aircraft on a new heading by using
the pilot’s turn control on the control unit.

. The amplifier is mounted on a drawer-like panel which slides into the amplifier rack, auto-
matically plugging in all connections. It may be removed for adjustment or repair while the airplane

is in flight.
CHARACTERISTICS: )
IHMENBIONG: o 1 voaies so Vel sl Vanii oa 24T - approximately 314 by 514 by 1014 inches
WOIEHE o siousommunn wismsommoaniess Rl BRGNS #085 SRR sxon S0 approximately 334 pounds
POWer . ... alternating current, 115-volt, 3-phase, 400-cycle
ARMY
A. E. REFERENCE NUMBER: 60-8350
SPECIFICATIONS:
GRNBTAL: v ws e smioe somamss fin vistaigg oo SRS dare 27329
Detail . . ... ... s 27360 (part of)

A. 8. C. STOCK NUMBER: Refer to chart.

TECHNICAL ORDER NUMBER: Refer to chart.

PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.
NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer’s Air Service Army British
Manufacturer Part and Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 656044 A-B 6000024385 05-45AD 1061/754
Electric Auto-Lite Company 656044 A-B 6000024385 05-45AD 1061/754
A. C. Spark Plug Division 656044 A-B 6000024385 05-45AD 1061/754

(RESTRICTED)
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AMPLIFIER—AILERON SERVO

A. E. REFERENCE NUMBER 60-8403

NAMES: Aileron servo amplifier Aileron surface control amplifier
Servo amplifier Servo type amplifier

DESCRIPTION: The aileron servo amplifier is part of the amplifier rack assembly of the Army type A-b
automatic pilot. The amplifier receives signals from the vertical gyro control. It then increases and
modifies the signals to cause the control valves in the aileron servo to operate. The aileron servo
moves the ailerons to correct any tilting (motion about the longitudinal axis) when the airplane is
under the control of the automatic pilot.

The amplifier is mounted on a drawer-like panel which slides into the amplifier rack, auto-
matically plugging in all connections. It may be removed for adjustment or repair while the airplane

is in flight.
CHARACTERISTICS:
Dimensions . . . ... ... ... ... ... approximately 314 by 514 by 1014 inches
Wetght oo i soim e saes s sai RRRes B8 bRy approximately 334 pounds
Power . ... ... alternating current, 115-volts, 3-phase, 400-cycles
ARMY
A. E. REFERENCE NUMBER: 60-8403
SPECIFICATIONS:
CRERETAl .y wormy osmmmess wme 505 S5 WS GRS (I S 27329
Detail . ... .. . 27360 (part of)
A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.
NAVY
There is no Navy equivalent for this item.
ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial
Manufacturer's Air Service Army British
Manufacturer Part and Used Command Technical Referance
Drawing Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 644838 A-B 6000024400 05-45AD 1061/665
Electric Auto-Lite Company 644838 A-B 46000024400 05-45AD 1061/665
A. C. Spark Plug Division 644838 A-B 6000024400 05-45AD 1061/665
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AMPLIFIER—ELEVATOR SERVO
A. E. REFERENCE NUMBER 60-8404

NAMES: Elevator servo amplifier Elevator surface control amplifier
Servo amplifier Servo type amplifier

DESCRIPTION: The elevator servo amplifier is part of the amplifier rack assembly of the Army type A-5
automatic pilot.

The amplifier receives the signals from the vertical control gyro. It then increases and modifies
the signals to cause the control valves in the elevator servo to operate. The elevator servo moves the
elevators to correct climbing or diving (motion about the lateral axis) when the airplane is under the
control of the automatic pilot.

When the altitude control switch on the pilot’s control panel is in the ON position, this amplifier
receives and blends the gyro signal with any impulses from the altitude control amplifier and thus
corrects any departure from the altitude established by the human pilot.

The amplifier is mounted in a drawer-like panel which slides into the amplifier rack, automati-
cally plugging in all connections. It may be removed for adjustment or repair while the airplane is in

flight.
CHARACTERISTICS:
DImensions. . . ... approximately 314 by 514 by 1014 inches
WVOIEHIEL ... o-se somce mmmonss vises sremenenm s Sisen S i approximately 4 pounds
POWEY: voon vomn was wiman s s imsaien sve v s #ie 9 alternating current, 115-volt, 3-phase, 400-cycle
ARMY
A. E. REFERENCE NUMBER: 60-8404
SPECIFICATIONS:
GROTIELAL. ... oo ot i i SR ERENES D00 SOTEEEE a0 Uis 27329
DIEEAIL: o swman oo sueim sns e GTEE A TR SR 27360 (part of)

A. S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY
There is no Navy equivalent for the Army item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manufacturer Part and Used Command Technical Reference
Drawing Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 645919 A-B 6000024450 05-45AD 1061/666
Electric Auto-Lite Company 645919 A-B 6000024450 05-45AD 1051/666
A. C. Spark Plug Division 645919 A-B 6000024460 05-45AD 1061/666

(RESTRICTED)
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AMPLIFIER—CONSTANT ALTITUDE CONTROL
A. E. REFERENCE NUMBER 60-8402

NAMES: Constant altitude control amplifier Altitude control follow-up amplifier

DESCRIPTION: The constant altitude amplifier unit, part of the Army type A-5 automatic pilot, increases

the strength of the signal originating in the altitude control unit.
When the altitude control switch is in the OFF position, the signal from the altitude control

operates a follow-up motor which keeps the altitude control in a ‘“zero signal” position to prevent
sudden changes in altitude when the switch is turned ON.

When the altitude control is in the ON position, the amplifier signal is conducted to the servo
amplifier, where it is combined with the elevator signal from the vertical gyro control.

CHARACTERISTICS:
Dimensions. . ... ... ... approximately 2 by 334 by 1134 inches
Welght.. oo sonman imn snmars sus s sevar oed suwss o approximately 134 pounds
POWEY oy oo sii s 50 s oot oes S s v alternating current 115-volt, 3-phase, 400-

cycle
ARMY

A. E. REFERENCE NUMBER: 60-8402

SPECIFICATIONS:
GONBEAL. . . oo S simehre sisim s wsis Sracaoss sass sifsammms gra s 27329
Detail. . ... ... 27360 (part of)

A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manvufacturer's Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Numb Numb
Sperry Gyroscope Co., Inc. 646235 A-B 6000024320 05-45AD-1 1061/663
Electric Auto-Lite Co. 646235 A-B 6000024320 05-45AD-1 1061/663
A. C. Spark Plug Division 646235 A-B 6000024320 05-45AD-1 1061/663

- ' (RESTRICTED)
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SERVO—A-5 AUTOMATIC PILOT

The servo, which is controlled by the electrical impulse from the servo amplifier, supplies
hydraulic power for moving the airplane control surfaces, such as the rudder, ailerons and ele-

vators.

Basically, the device depends upon two pistons, connected together by a shaft and operating
in a cylinder, for its operation. The pistons are moved by oil pressure supplied by an integral

motor operated gear pump.

The pump has two lines, connected, through solenoid-operated valves, to opposite ends of
the cylinder. In the “neutral,” or no-signal position, the valves permit oil to flow to a reservoir,
and equal pressures are exerted on both of the pistons. When the servo amplifier applies a signal
to the valve solenoid, the oil flow is so directed that more pressure is applied to one of the pistons
than to the other, and the pistons move. This movement is transmitted by a rack and pinion to a

pulley, and thence by control cables to the airplane’s control surface.

An emergency release mechanism is incorporated, to disconnect the cable drum from the
drive shaft in the event that the pilot’s emergency switch fails to disengage the automatic pilot.
In order to again operate through the servo in the event of such failure and emergency release,
the cable drum must be reset. This can be done only when the airplane is on the ground. The
servo unit also embodies a thermostatically controlled heating element, powered from the airplane

electrical system, to heat the servo oil during low temperature operation.

CONTROL CABLE —= CABLE DRUM

DOUBLE ENDED
PISTON

OIL ENTERS
THIS SIDE
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SERVO—-AILERON OR RUDDER
A. E. REFERENCE NUMBER 60-8418

NAMES: Aileron or rudder servo Rudder and aileron control assembly
Servo unit Electric-hydraulic type servo unit

DESCRIPTION: This servo, a part of the A-5 automatic pilot, is an electrically controlled hydraulic unit
used for operating either the ailerons or rudder surfaces, depending upon the installation.

CHARACTERISTICS:
Dimensions. . ............. .. approximately 15 by 117 by 12 inches
Welght. .. cox vvn swas swn saswm sus vesen son amas Sa approximately 22 pounds
Drum diameter.. ......... ... .. ... ... ... 4 inches
EabIe traVEL . o5 v i 005 THeEs S5 LR sn i b 5 inches
POWer SIDDIY s v v men saemvans i smisns siaim s 27 volts direct current
Motor output. . . ... ... .. 0.1 horsepower

ARMY

A. E. REFERENCE NUMBER: 60-8418

SPECIFICATIONS:
General. . . ... 27329
DBEATL o v wson mimaann pamoes wn vamows e s S SRR 27361 (part of)

A, A. F. DRAWING NUMBER: 42D20067

A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manvufacturer’s Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 646853 A-B 6000097072 05-45AD 1061/677
Electric Auto-Llite Co. 646853 A-B 6000097072 05-45AD 1061/677
A. C. Spark Plug Division 646853 A-B 6000097072 05-45AD 1061/677

(RESTRICTED)
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ARMY

NAVY

SERVO—AILERON OR RUDDER

A. E. REFERENCE NUMBER 60-8420

NAMES: Aileron or rudder servo Rudder and aileron control assembly
Servo unit Electric hydraulic type servo unit

DESCRIPTION: This servo, a part of the A-5 automatic pilot, is an electrically controlled hydraulic unit
used for operating either the ailerons or rudder surfaces, depending upon the installation.

CHARACTERISTICS:
DIimensions. . .. ... .. approximately 15 by 117 by 12 inches
WEIghtios o sureons e DO OEE TR SRAEE St BREEE MR SRS approximately 22 pounds
Drum diameter. .. ... ... .. 6 inches
Cable travel... .. ... vov v s vivs son sl 6o 5 s 08 o 8 inches
Power SGPPlY o x cvsamems swsaies sen sses ws swsam 27 volts direct current
Motor output. . ...t 0.1 horsepower

A. E. REFERENCE NUMBER: 60-8420

SPECIFICATIONS:
General. .. ... 27329
DIEEATTE v o v aimimavin. So. piiss RRrAsRie SRR o 27361 (part of)

A. A. F. DRAWING NUMBER: 42D20067

A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 644833 A-B 6000098400 05-45AD 1061/678
Outline 645095
Electric Auto-Lite Co. 644833 A-B 46000098400 05-45AD 106J/678
Outline 645095
A.C. Spark Plug Division 644833 A-B 6000098400 05-45AD 1061/678
Qutline 645095
(RESTRICTED)
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SERVO—AILERON OR RUDDER
A. E. REFERENCE NUMBER 60-8416

NAMES: Aileron or rudder servo Rudder and aileron control assembly
Servo unit Electric hydraulic type servo unit

DESCRIPTION: This servo, a part of the A-5 automatic pilot, is an electrically controlled hydraulic unit
used for operating either the ailerons or rudder surfaces, depending upon the installation.

CHARACTERISTICS:
IHNICNSIONIS : 5 ivs 51568 Eaoila 53 555, 500,00 45 mimmrnre avmio approximately 15 by 117 by 12 inches
Welght .. covvmans po smms s ovsmerms s R vees approximately 27 pounds
Drum diameter............. e 6 inches
Gable travel, oo cvevrors seds s nes s ais setesE e o 22 inches
Power supply. . . ..o 27 volts direct current
Motoroutput. .. ...t 0.2 horsepower

ARMY

A. E. REFERENCE NUMBER: 60-8416

SPECIFICATIONS:
GeNeral . v s su sy iR e SeTi BeRIVRERG § 27329
Detail . . . ... .. 27361 (part of)

AN OR A. A. F. DRAWING NUMBER: 42D20068

A.S. C. STOCK NUMBER: Refer to chart.

TECHNICAL ORDER NUMBER: Refer to chart.

PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.
NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manvufacturer’s Air Service Army British
Manvufacturer Drawing Used Command Technical Reference

Number By Stock Number Order Numb Numb
Sperry Gyroscope Co., Inc. 646065 A-B 6000098450 05-45AD 1061/676
_ | *648558 A-B | 6000096570 05-45AD 1061/756
Electric Auto-Lite Co. | 646065 A-B 6000098450 05-45AD 1061/676
*648558 A-B 6000096570 05-45AD 1061/756
A. C. Spark Plug Division 646065 A-B 6000098450 05-45AD 1061/676
*648558 A-B 6000096570 05-45AD 1061/756

*REMARKS: Has electrical connector on right side of motor housing. See note below.

NOTE: Part number 648558 (A. E. Reference Number 60-8424) may be interchanged with part number 646065 by removing motor housing and
reversing position so that the electrical connector is on the left side of the motor when facing the servo pulley.

(RESTRICTED)
21




(RESTRICTED) 75 AUTOMATIC PILOT
— —‘_'g INSTRUMENTS —NAVIGATION
T ||= - — o S

I
3]
APPROX.
SERVO—ELEVATOR
A. E. REFERENCE NUMBER 60-8417
NAMES: Elevator servo Elevator control assembly
Servo unit Electric hydraulic type servo unit

DESCRIPTION: This servo, a part of the Army type A-5 automatic pilot, is an electrically controlled
hydraulic unit used for operating the elevator surfaces. The servo also contains an hydraulically
operated electric switch which provides a signal for operating the trim tab control. See page 215.

CHARACTERISTICS:
DImensions. ... ...ttt e approximately 15 by 117 by 147¢ inches
WEIEhE. . . . oo s b soeiest sms MRoSS %55 s oo approximately 2534 pounds
D BIAMEEAT o s v e svios sosramnmite s 598 5w 4 inches
Cable travel . . . .. ... . . . .. 5 inches
POWEr SUPDIY ciiuns o srsiis S0 im v ain wuame gy s 27 volts direct current
MOLOR QHEDUL : wrvis suaismeme v ommsimess meos soaes o 0.1 horsepower

ARMY

A. E. REFERENCE NUMBER: 60-8417

SPECIFICATIONS:
GEORBYAL c s vsmimin wms s e smi SaeaRGowE S Ry S 27329
Detiai): o vos s s wamcnanes v BT wen SARTAS a0 27361 (part of)

A. A. F. DRAWING NUMBER: 42D20067

A.S. C. STOCK NUMBER: Refer to chart
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer’s Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 646852 A-B 6000097071 05-45AD 106)/672
Electric Auto-Lite Co. 646852 A-B 6000097071 05-45AD 1061/672
A. C. Spark Plug Division 646852 A-B 6000097071 05-45AD 106J/672

(RESTRICTED)
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SERVO—ELEVATOR

A. E. REFERENCE NUMBER 60-8421

NAMES: Elevator servo

i Elevator control assembly
Servo unit

Electric hydraulic type servo unit

DESCRIPTION: This servo, a part of the Army type A-5 automatic pilot, is an electrically controlled
hydraulic unit used for operating the elevator surfaces. The servo also contains an hydraulically oper-
ated electric switch which provides a signal for cperating the trim tab control. See page 215.

CHARACTERISTICS:
Dimensions. .....................................approximately 12 by 117 by 147 inches
Weight . . approximately 2534 pounds
Prrum Barneter: vos cow srims vae s sam S Rk U5 S5 it a 6 inches
Cable travel . . . ... ... ... . .. ... 8 inches
Power. . .. ... 27 volts direct current
MO0 s s smams sy SO Trd AWAYEE S35 0 W BRAS 5% 0.1 horsepower

ARMY

A. E. REFERENCE NUMBER: 60-8421

SPECIFICATIONS:
General: «x wn ey we SEEEE S IR ROER 55 SR ESE i 27329
Detail . ... ... .. 27361 (part of)

A. A. F. DRAWING NUMBER: 42D20067

A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Numb Numk

Sperry Gyroscope Co., Inc. 644832 A-B 6000096620 05-45AD 1061/670
Outline 645061

Electric Auto-Lite Co. 644832 A-B 6000096620 05-45AD 1061/670
Outline 645061

A. C. Spark Plug Division 644832 A-B 6000096620 05-45AD 1061/670
Outline 645061

(RESTRICTED)
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SERVO—ELEVATOR
A. E. REFERENCE NUMBER 60-8415
NAMES: Elevator servo Elevator control assembly _
Servo unit Electric hydraulic type servo unit

DESCRIPTION: This servo, a part of the Army type A-5 automatic pilot, is an electrically controlled
hydraulic unit used for operating the elevator surfaces. The servo also contains an hydraulically
operated electric switch which provides a signal for operating the trim tab control. See page 215.

CHARACTERISTICS: ) )
DIMOBEIONA: v cvn s msn e mosi WValEEsEs CERERRR approximately 15 by 117 by 1474 inches
Weight . ... approximately 29 pounds
Drum diameter. ... io.ui san s sak d5Es coh BEeEs vea 4 inches
Cable travel. . . . .. S e RN R ST S R R 14 inches
Power supply. .. ... ... 27 volts direct current
Motor outputicpau umassn s e S0968s G 25ams 0.2 horsepower

ARMY
A. E. REFERENCE NUMBER: 60-8415
SPECIFICATIONS:
GONOYAL (oo wnon vin s st SRV S REEEN 8 oE e 27329
TIEEAIL. ... oo o e SRR SR I ST e ST GV SR 27361 (part of)

A. A. F. DRAWING NUMBER: 42D20068

A. 8. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manvufacturer Part and Used Command Technical Reference
Drawing Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 646454 A-B 6000096630 05-45AD 1061/671
Electric Auto-Lite Co. 646454 A-B 6000096630 05-45AD 1061/671
A. C. Spark Plug Division 646454 A-B 6000096630 05-45AD 1061/671
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%
SERVO—-TRIM TAB
A. E. REFERENCE NUMBER 60-8408
NAMES: Trim tab servo Elevator trim tab control assembly
Elevator trim tab servo Electrie type servo unit

DESCRIPTION: The elevator trim tab servo, a part of the Army type A-5 automatic pilot, automatically
controls the elevator trim tab in response to signals from a pressure switch on the elevator servo. The
switch makes contact on one side or the other, in accordance with the direction of the pressure in the

cylinder of the elevator servo.

Upon contact of the switch on either side, current flows through a relay and supplies power to
the reversible electric motor of the trim tab control unit which operates the cable drum to adjust the

position of the trim tab.

In this manner, automatic adjustment of the trim tab is made to compensate for any change in
the airplane’s loading during flight, such as would be caused by dropping the bomb load or by a shift

of personqel from position in the tail to position in the center section.
CHARACTERISTICS:

ARMY

Dimensions. . ... approximately 634 by 57¢ by 913; inches
WelEht s s oo o vawie os B85t S s S v aim o approximately 9 pounds
Cable Traveli . o s o mws wmes me whey B s s o 55 inches
Power. . ... ... 27 volts direct current
A. E. REFERENCE NUMBER: 60-8408
SPECIFICATIONS:
GENETals cmicos svaen sei smies sma s e s ERREE e w 27329
Detail . . .. ... . 27362 (part of)

A.S. C. STOCK NUMBER: Refer to chart.

TECHNICAL ORDER NUMBER: Refer to chart.

PRODUCTION STATUS: Not under procurement for initial installation.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for the Army item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manvufacturer's Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Numb Numb

Sperry Gyroscope Co., Inc. 644840 A-B 6000096645 05-45AD 1061/668
Outline 77554

Electric Auto-Lite Co. 644840 A-B 6000096645 05-45AD 1061/668
Outline 77554

A. C. Spark Plug Division 644840 A-B 6000096645 05-45AD 1061/668
Outline 77554
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SERVO—AILERON
A. E. REFERENCE NUMBER 60-8424
NAMES: Aileron servo Aileron control assembly

Servo unit Electrie-hydraulic type servo unit

(Continued on page 217)
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AUTOMATIC PILOT
INSTRUMENTS —FLIGHT

SERVO—-AILERON

(Continued from page 216)

DESCRIPTION: This servo, a part of the Army type A-5 automatic pilot, is an electrically controlled
hydraulic unit used for operating the ailerons. The electrical receptacle is located on the right side of
the motor housing when the observer is facing the servo pulley, and this limits its use to certain specific

installations.

CHARACTERISTICS:
Dimensions. . ................. e approximately 15 by 117 by 12 inches
Weight. .. .. .. approximately 27 pounds
DI EOEE < ovsvon sossns s Svsuse sl SRmE SHE JEYs 6 inches
CEabIR AT . oo wvwen sve o 000 PIA%E 583 F95595 0 s vn i 22 inches
Powersupply. ... ... ... ..o 27 volts direct current
Motor output. .......... ... ... ... ... . ... ... . ... 0.2 horsepower

ARMY

A. E. REFERENCE NUMBER: 60-8424

SPECIFICATIONS:
General . . ... ... ... 27329
Detail . . .. .. 27361 (part of)

AN OR A. A. F. DRAWING NUMBER: 42D20068
A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manufacturer Part and Used Command Technical Reference
Drawing Number By Stock Number Order N Numb
Sperry Gyroscope Co., Inc. 648558 A-B 6000096570 05-45AD 1061/756
Electric Auto-Lite Co. 648558 A-B 6000096570 05-45AD 1061/756
A. C. Spark Plug Division 648558 A-B 46000096570 05-45AD 1061/756
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APPROX.

CONTROLLER—NAVIGATOR’S TURN

A. E. REFERENCE NUMBER 60-8409

NAMES: Navigator’s turn controller Remote turn controller

DESCRIPTION: The navigator’s turn controller, part of the A-5 automatic pilot, incorporates a signal
generator. It has two dials, the inner graduated in degrees from 0 to 10, the outer graduated in degrees
from 0 to 360. When the selector switch on the pilot’s control panel is in the position marked NAV.,
movement of the controller by the navigator at his station causes a signal to be generated and trans-
mitted to the signal generator in the directional gyro control, thus causing the airplane to turn in the

desired direction. Only flat turns can be made in this way.

Note: The newer models of the A-5 pilot do not have provision for control by the navigator.

CHARACTERISTICS:
DIDBIEIONE . .« 5o bamiea st Desms s saE e it BhEEe i approximately 234 by 335 by 314 inches
Weight. ......................................... approximately 1 pound
IMumination ... ...t e none
Markings. . ... .. fluorescent

Rate of turn
MANUFACTURER: Sperry Gyroscope Company, Incorporated.
MANUFACTURER’'S DRAWING NUMBER: 644834. Outline drawing 801989.

A. E. REFERENCE NUMBER: 60-8409

SPECIFICATIONS:
GENETAY -, = iiro i Faa it s sl e i e B T B 27329
Detail. .. 27363

A.S. C. STOCK NUMBER: 6000099700

TECHNICAL ORDER NUMBER: 05-45AD

PRODUCTION STATUS: Not under procurement for initial installation.
SHIPPING DATA: Shipped as a complete unit.

There is no Navy equivalent for this item.

BRITISH

BRITISH REFERENCE NUMBER: 106J /681

218
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% INSTRUMENTS —NAVIGATION

CONTROL—-DIRECTIONAL GYRO
A. E. REFERENCE NUMBER 60-8422

NAMES: Directional gyro control Azimuth gyro

DESCRIPTION: The directional gyro control, a part of the Army type A-5 automatic pilot, originates the electrical signal by
which the airplane’s forward direction is controlled.

The directional gyro control depends upon the use of a gyroscope, which spins about a horizontal axis, for its oper-
ation. The gyroscope, which is driven by an integral electric motor, furnishes the basic reference from which to determine
changes in the airplane’s direction.

The directional gyro control assembly consists, prineipally, of a gyroscope and driving motor with its housing, a
follow-up motor, and a signal generator.

The gyroscope is suspended in a frame which allows freedom in all directions, and which is so arranged that when
the airplane’s direction changes, the difference between the position of this frame and an outer frame, which is rigidly
mounted to the airplane, is translated into an electrical impulse by a magnetie pick-off.

The impulse is led from the pick-off to a follow-up amplifier, and the strengthened signal is returned to operate the
follow-up motor. The follow-up motor causes the signal generator to send a signal to the servo amplifier, where it is amplified
and used to operate the rudder servo valves. The servo then moves the airplane’s rudder to bring the airplane to its prescribed
course.

The directional gyro control automatically resets itself, after a correction to the airplane direction has been made,
through the action of the follow-up system and a leveling magnet.

CHARACTERISTICS:

PIEHEIONE . oot vi s 2 5o g S TR SO e s i ; .. ...approximately 814 by 8 by 934 inches
Weight. . . .approximately 14 % pounds
Power. . i o | alternating current, 115 volts, 3 phase, 400 cycle

INQTALLATION PhCULIARI']‘IF‘-\ This unit to be u‘:pri only with Directional Gyro Follow-up Amplifier, A. E. Reference

Number 60-8423.
ARMY
A. E. REFERENCE NUMBER: 60-8422
SPECIFICATIONS:
General . ... 27329
Detail . ... .. ..., 27358
S. C. STOCK NUMBER: Refer to chart.
TE.CHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA. Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manvufacturer’s Air Service Army British
Manufacturer Drawing Used Command Technical Reference
h!umber By Stock Number Order Numb Numt
"~ Sperry Gyroscope Co., Inc. | 656029 AB | 6000096575 05-45AD 1061/749
Electric Auto-Lite Co. - 656029 A-B 6000096575 05-45AD 1061/749
A. C. Spark Plug Division 656029 A-B 6000096575 05-45AD 1061/749
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AMPLIFIER—DIRECTIONAL GYRO FOLLOW-UP
A. E. REFERENCE NUMBER 60-8423

NAMES: Directional gyro follow-up amplifier Azimuth follow-up type amplifier
Azimuth follow-up amplifier

DESCRIPTION: The directional gyro follow-up amplifier, part of the Army type A-5 automatic pilot,
receives the impulse from the directional gyro and prepares it for use in the follow-up drive motor
relay of the directional gyro. The chassis also carries the leveling amplifier which receives the leveling
signal from the directional gyro and amplifies it for use in a relay to energize the gyro leveling coil.

The amplifier is of the vacuum tube type. It slides into the amplifier rack, automatically making
all electrical connections to the rack, and may be removed for adjustment or repair while the airplane

is in flight.
CHARACTERISTICS:
DImMensions. . . .. ...t approximately 315 by 6 by 10 inches
Weight. .. ... approximately 6 pounds
POWeT. . . e alternating current, 115-volt, 3-phase, 400-cycle

INSTALLATION PECULIARITIES: This unit to be used only with Directional Gyro Control, A. E.
Reference Number 60-8422.

ARMY
A. E. REFERENCE NUMBER: 60-8423
SPECIFICATIONS:
GRAGPEL: oo s owm soeosn st NHESREGGE WAL SRS D)
B 2 R e 27360 (part of)

A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for the Army item.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 3
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Air Service Army British
Manufacturer Drawing Used Command Technical Reference
Number By Stock Number Order Number Number
Sperry Gyroscope Co., Inc. 656030 A-B 6000024305 05-45AD-1 1061/748
Electric Auto-Lite Co. 656030 A-B 6000024305 05-45AD-1 1061/748
A. C. Spark Plug Division 656030 A-B 6000024305 05-45AD-1 1061/748
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SERVO—ELECTRIC
ARMY TYPE D-1
NAMES: Electric servo Four inch stroke servo
Control unit Servo unit

DESCRIPTION: This electric servo unit is used to control the heading and attitude of radio-controlled
miniature target airplanes. The unit, which is mounted in the airplane, consists of two reversible direct
current motors with operating relays. Each motor moves a lever arm through reduction gearing.
Through control cables, one arm operates the rudder surface, and the other arm operates the elevator
surface.

Control signals originate in a remotely located sending set, and are received by a radio receiver
located within the airplane. The output of the receiving set is used to operate the relays in the servo,
which in turn operate the servo motors to control the airplane’s flight.

CHARACTERISTICS:
Dimensions. . ...t approximately 4 by 4 by 6 inches
Weight. .. ... approximately 124 pounds
Direct earrent inpub .. .. cowr won vy sun maaes wes o 6 volts; 500 milliamperes

MANUFACTURER: Hansen Manufacturing Co., Inc.
MANUFACTURER’S PART NUMBER: 7000

ARMY
A. E. REFERENCE NUMBER: 60-1800
SPECIFICATIONS:
Detail . . ... ... .. R-27376-A
Superseded. . ... ... ... ... ... R-27376

TYPE DESIGNATION: D-1

A. 8. C. STOCK NUMBER: 6000097120
TECHNICAL ORDER NUMBER: 11-55AA
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.
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INSTRUMENTS —FLIGHT

SERVO—-HYDRAULIC
A-3

NAMES: Hydraulic servo Hydraulic servo—three axes stabilized control

Control unit—three axes stabilized Automatice pilot
Three axes stabilized control unit

DESCRIPTION: This hydraulic servo is an accessory to the automatic pilot, embodying in one assembly the

mechanism necessary for controlling all of the movements of an airplane. In addition to automatically
maintaining a predetermined course and altitude, this unit makes possible remote control of the air-
plane by radio, or direct control from within the airplane itself. The unit must have a direct-current
electrical supply, a source of vacuum and a source of oil pressure for operation. These are usually
provided separately by engine-driven pumps and a generator.

The unit may be divided into three functional groups for purposes of explanation. The first
group originates the signal, the second group converts the signal for use in the servos and the third
group produces mechanical motion in the various control surfaces.

Reference planes are established in the first functional group by three vacuum-operated gyro-
scopes, two of which are mounted with vertical axes, and the third mounted with an horizontal axis.
The gyroscopes contain vacuum pick-offs which, whenever the plane’s altitude changes from its pre-
determined setting, or when a signal is introduced from the control panel, originate impulses which
change the plane’s direction or altitude. The pick-offs consist of small apertures, which are uncovered
or covered, depending upon the position of the gyroscope. When the aperture is uncovered, the vacuum
system is permitted to function through a line leading to a vacuum-operated switch.

In order to change the position of the vacuum pick-offs so that the airplane may be controlled
externally, direct current electric motors called “trim motors’” are used. These motors, through a
system of pulleys, change the position of the vacuum pick-offs.

The second functional group consists of electrical circuits, vacuum-operated switches and
solenoid controlled hydraulic valves, which convert the signals originated in the gyros so that they will
operate the servo units. The signal from the vacuum pick-offs operates the electrie switeh. This switeh
then opens or closes the solenoid valve and changes the quantity of hydraulic fluid flowing to the servo.

The third functional group consists of four servos and their associated equipment. The servos
are mechanically connected to operate the control surfaces and brakes. They are so arranged that
when pressure is exerted on one face of the piston, the port leading to the other face is opened through a
relief valve to a reservoir. The valves are controlled by the solenoids of the second group.

The controls for the unit are embodied in a device, separately mounted, known as the “metal
stick.” This device contains switches and relays for manual operation by the person controlling the

(Continued on page 223)
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INSTRUMENTS —FLIGHT
SERVO—-HYDRAULIC
(Continued from page 222)

airplane. When used as a remote-operating device, the ‘“‘metal stick’ is mounted in another airplane,
or on the ground. The signals from the stick are fed into a radio sending set, and picked up by a radio
receiving set located in the controlled airplane. The signal from the radio receiver relays is then led
to the trim motor, which moves the vacuum pick-off and begins the correction to the airplane direction.

When the “metal stick’ is used for direct operation of the airplane, it is mounted in the pilot’s
cockpit, and its output is fed directly into the stabilized unit.

CHARACTERISTICS:

Dimensions. .....................................approximately 17 by 20 by 19!4 inches
WRIZHE : cuesosss o soam S aedi 5 sl aann o approximately 112 pounds
Hydraulic pressure. . ...................0cuuuoo... 40 to 160 pounds per square inch
Vacuum . . .. 2 to 4 inches of mercury, vacuum
Voltage. .. ... .. 12 volts direet current

MANUFACTURER: Aro Equipment Corporation.
MANUFACTURER’S DRAWING NUMBER: T-502-3B

ARMY
A. E. REFERENCE NUMBER: 60-1825
SPECIFICATIONS: Detail . . ........................... R-27381
A. A. F. DRAWING NUMBER: 42N4279
TYPE DESIGNATION: A-3
A. S. C. STOCK NUMBER: 6000323075
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.
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FRAME—SINGLE MOUNTING
ARMY PART NUMBER 43B7625

NAME: Single mounting frame

DESCRIPTION: This is an aluminum alloy frame, having on the reverse side four elastic stop nuts for
attaching a mounting plate to permit installation or removal of flight instruments from the front of
the instrument panel.

CHARACTERISTICS:
DAMeNSIONE. i v v s Svasin s 408 o aves Loaias sam o v approximately 6 by 534 by 14 inches
Weight. .. ... .. approximately 2 ounces

RELATIONSHIP OF PARTS: This unit is attached to rear of instrument panel to accommodate mount-

ing plates, A. E. Reference Numbers 60-8100 or 60-8105, for the front mounting of the gyro horizon
indicator or directional gyro indicator.

ARMY

A. E. REFERENCE NUMBER: 60-2350

A. A.F. DRAWING NUMBER: 43B7625

A.S. C. STOCK NUMBER: 6300623118

MANUFACTURER: Sperti Incorporated; Part Number 43B7625.
PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for this item.

BRITISH
BRITISH REFERENCE NUMBER: 106A/1377
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FRAME—DOUBLE MOUNTING
ARMY PART NUMBER 43D7014

NAME: Double mounting frame

DESCRIPTION: This is an aluminum alloy frame, having on the reverse side 8 electric stop nuts for attach-
ing two mounting plates, to permit the installation or removal of flight instruments from the front of
the instrument panel.

CHARACTERISTICS:
DImensions. . ...t approximately 6 by 1034 by 14 inches
Welghtc. cvvmvmmmsin cammmonms e s e o approximately 31§ ounces

RELATIONSHIP OF PARTS: This unit is attached to the rear of the instrument panel to accommodate
mounting plates, A. E. Reference Numbers 60-8100 and 60-8105, for the front mounting of the gyro
horizon indicator and directional gyro indicator.

A. E. REFERENCE NUMBER: 60-2355

A. A. F. DRAWING NUMBER: 43D7014

A. 8. C. STOCK NUMBER: 6300623117

MANUFACTURER: Sperti Incorporated, part number 43D7014
PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.

There is no Navy equivalent for this item.

BRITISH

BRITISH REFERENCE NUMBER: 106A/1378
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PLATE—FRONT MOUNTING

ARMY PART NUMBER 43B7016

NAME: Front mounting plate

DESCRIPTION: This front mounting plate is used with mounting frames to permit mounting and removal
of the gyro horizon indicator from the front of the instrument panel. The plate is the same thickness
as the instrument panel.

CHARACTERISTICS:
S8 o s R R R TR HET B e SRR approximately 5 by 514 by 1% inches
Weight. . .o s sesamsvs S e R SRR approximately 214 ounces

RELATIONSHIP OF PARTS: This unit is attached to a mounting frame, A. E. Reference Number
60-2350 or 60-2355.

ARMY

A. E. REFERENCE NUMBER: 60-8100

A. A. F. DRAWING NUMBER: 43B7016

MANUFACTURER’S DRAWING NUMBER: Sperti, Inc., 43B7016
A.S. C. STOCK NUMBER: 6300735537-3

PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.

NAVY

There is no Navy equivalent for the Army item.

BRITISH
BRITISH REFERENCE NUMBER: 106A/1379
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PLATE—FRONT MOUNTING
ARMY PART NUMBER 43B7015

NAME: Front mounting plate

DESCRIPTION: This front mounting plate is used with mounting frames to permit mounting and removal
of the directional gyro indicator from the front of the instrument panel.
The plate is the same thickness as the instrument panel.

CHARACTERISTICS:
BIZB: oo cnes vlmsiiveisss Son SONERENE B PUGEIRE DE approximately 5 by 514 by 1% inches
WetBhL: o s manusin s vevn oo vos SR 855 cvua approximately 314 ounces

RELATIONSHIP OF PARTS: This unit is attached to a mounting frame, A. E. Reference Number
60-2350 or 60-2355.

ARMY

A. E. REFERENCE NUMBER: 60-8105

A. A. F. DRAWING NUMBER: 43B7015

MANUFACTURER’S DRAWING NUMBER: Sperti, Inc., 43B7015
A. 8. C. STOCK NUMBER: 6300735537

PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.

NAVY
There is no Navy equivalent for the Army item.

BRITISH
BRITISH REFERENCE NUMBER: 106A/1380
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FILTER—-AIR
AN5822-1  FORMER NAVY TYPE MARK Ill  F.S.S. C. NUMBER 88-F-1035

NAMES: Air filter Filter, air, vacuum-operated instruments
Central system air filter Filter, air directional gyro
Filter; air, 10 C.F.M. (vacuum-operated instruments)

DESCRIPTION: Air and vacuum-driven instruments require a constant supply of air which is free from
foreign matter. This air filter has a removable filtering element. The air inlet is covered by a removable
screen, to prevent the entry of large objects such as insects, ete.

On pressurized cabin airplanes, the filter may be mounted outside the cabin, but the inlet port
must be connected to the interior of the cabin to prevent the instruments from being subjected to an
excessive pressure differential.

Although different in appearance, the filters pictured above have the same capacity and mount-
ing dimensions.

(Continued on page 229)
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CHARACTERISTICS:

CADACIEY .« cvwvsisns sovmsen awrvsibsmi oyt woses
IRONSIONE" = oo nowmmmsg s S 2 SEREE Fa i

ARMY
A. E. REFERENCE NUMBER: 60-8303
SPECIFICATIONS:

etall. . » ooy con socins pen et B e
Superseded. . .. ...... ... . .. .. ...,

AN DRAWING NUMBER: AN5822

AN PART NUMBER: AN5822-1

A.S. C. STOCK NUMBER: Refer to chart.
TECHNICAL ORDER NUMBER: Refer to chart.
PRODUCTION STATUS: Under procurement.
SHIPPING DATA: Shipped as a complete unit.

NAVY

FORMER TYPE DESIGNATION: Mark III.

SPECIFICATIONS: Detail . . .......cocoviviiiiiinnns

AN DRAWING NUMBER: AN5822
F. 8. 8. C. STOCK NUMBER: 88-F-1035

AN-F-9A
94-27366; AN-F-9

10 cubic feet per minute
refer to chart
refer to chart.

PROCUREMENT STATUS: Standard. G. F. E.—Order through A. S. O. by F. S. S. C. number.

ALL MODELS BELOW ARE INTERCHANGEABLE
Models are used in services as noted in column 7
A-Army, N-Navy, B-British, C-Commercial

Manufacturer's Manufacturer's Dimensions Av;;:::'i- Current Used Air Service Army British

Manufacturer Model Part and Approximately— mately — Model By Command Technical Reference

Identification Drawing Number Inches Pounds (X) Stock Number Order Number Number
Sperry Gyroscope Co., 76516 76516 |5 by 6 by 4% | 2 A-N-B-C | 6000103800 | 05-45AB | 106J/604
e 647984 647984 | 5v by 6% by 4% | 1% X | AN-B-C | 6000103850 | 05-45AB | 106J/702
) 24330 24330 |5% by 6% by 4% | 2% A-N-B-C 1061/604
Purolator Products, Inc. PA-11 28102 |5% by 7 by 4% | 1% X | AN-B-C | 6000103750 | 05-1-31 | 106J/702
PA-12 28668 |5% by 3 by 4% | 1% X | A-N-B-C | 6000103760 | 05-1-34 | 106J/702
Jack & Heintz, Inc. JH3116 JH3116  |5th by 6% by 4% | 146 X A-N-B | 6000103700 | 05-45BA | 106J/704
Skinner Purifiers, Inc. 27300 27300 514 by 614 by 43 1% X A-N-B-C | 6000103875 1061/704

(8¢ abod wo.f panurpuo)))
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FILTER—TURN AND BANK INDICATOR AIR
AN5821-1  F.5.5.C. NUMBER 88-F-1000

NAMES: Turn and bank indicator air filter Air filter
Bank and turn indicator air filter

DESCRIPTION: This filter is for use with vacuum operated turn and bank indicators when the installation
does not provide a central air filter. It consists of a filter pad stapled to a brass 100 mesh screen and
attached to the underside of a concave cap. The filter has a 14 inch external pipe thread, so that it
may be attached to the instrument air inlet. The air passes through the screen filter, and then through
the threaded stem into the instrument.

CHARACTERISTICS:
SCPON. . i o v wiie sininis, sin vaie SSe R TaTA Sa SRR By S8R 100 mesh
Screen material.. .. ... .. ... ...l brass
Dimensions. ... ...ttt i approximately 174 diameter by 2.4 inches
Weight. . ... approximately 2 ounces

ARMY

A. E. REFERENCE NUMBER: 60-2300

SPECIFICATIONS:
DYEEARL. .0 s wsmmmmareins s s smmnoR ARSI Gia s USRI e R AN-F-2
SUPErRBHE . s v e S S S E 27349

AN DRAWING NUMBER: AN5821

AN PART NUMBER: AN5821-1

A. S. C. STOCK NUMBER: 6000618775

TECHNICAL ORDER NUMBER: (Part of) 05-20-2
MANUFACTURER: Pioneer Instrument, Division Bendix Aviation Corp.
MANUFACTURER’S MODEL NUMBER: K-1

MANUFACTURER’S PART AND DRAWING NUMBER: 13362
PRODUCTION STATUS: Under procurement.

SHIPPING DATA: Shipped as a complete unit.

NAVY
BPRCIFICATIONS: Detail. . coni vae snamanvs samences s AN-F-2

AN DRAWING NUMBER: AN5821
A.S.0.0R F. 8. 8. C. STOCK NUMBER: 88-F-1000
PROCUREMENT STATUS: Standard G.F.E.—Order through A. 8. O. by F. 8. 8. C. number.

BRITISH
BRITISH REFERENCE NUMBER: 106A/1433

(RESTRICTED)
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