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MIL-A-22165 (AER)

I5 AUGUST 19859

MILITARY SPECIFICATION

AMPLIFIER, COMPASS, SERVO (TYPE MF-1 COMPASS)

This specification hes been approved by the
Bureau of Aeronautica, Department of the Navy.

1. SCOPE

1.1 Scope.~ This apecification covers design requirements and all performance
requirements for procurement of a Compass Servo Amplifier, & component of the MF-1l type
compass directional reference system for military aircraft.

1.2 Clessification.- Servo Amplifier shall be of the following types:

Type I -« With clutched synchro transmitter for azimuth control
of the P-1 Autopilot. (M528100-1)

Type II - With clutched synchro transmitter for azimuth control
of the MH-67 Autopilot.(M528100-2)

2. APPLICABLE DOCUMENTS

2.1 The following specifications, staﬁdardn, and publications of the issue in
effect on date of invitation for bids, form a part of this apecification to the extent

specified herein:
SPECIFICATIONS
Federal

QQ~-N-290
QQ~C-320
QQ~-P-416

Military

MIL-P-116
MIL-S=-L}5S6

MIL-D-70327
MIL-E-5272

MIL-E-5400
MIL~-C-55}41
MIL-I-6181
un.-s-68;z
MIL-L=6880
MIL-S-7742
MIL~P=-T7936

MIL-A-8625
MIL-T-19576

MIL-C=21013
MIL-T-25193

Nickel Plating (Electrodeposited)
Chromium Fleting (Electrodeposited)
Plating, Cadmium {Electrodeposited)

Preservation, Method of
shock, Variable Duration, Method and Apparatus for

Drawings, Engineering and Asacolated Lists

Environmental Testing, Aeronautical and Aascciated
Equipment, General Specification for

Electronic Equipment, Aireraft, General Speeification for

Chemical Films for Aluminum and Aluminum Alloys

Interference Limits, Teats and Design Requirements,
Airceraft Electrical and Eleotronic Equipment

Soldering Process, General Spscification for

Lubrication of Airoraft, General Specification for

Serew Threads, Standard Aeronautiocal

Parts and Equipment, Aeronautical, Preparation for
Delivery

Anodic Coating for Aluminum and Aluminum Alloys

Transmitter: Remote Compass, Thin Wing Type ML-1l
(Unstabilized)

Compass Directionel Reference System Magnetic Slave,
Directional Gyro Roll Stabilized, 3°/§R Type MF-1

Transmitter: Remocte Compass, Type C=2 (Unstabiliszed)
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STANDARDS .
Fedoral ~

FED. STD. No. 1 Standard for Laboratory Atmospheric Conditions

Military
MIL=-STD-130 Identification Marking for U.S. Military Property
MIL-STD-200 Eleoctron Tubsa and Semiconductor Devices, Diode
MIL=-STD-701 Transistors
4828100 Amplifier, Compass, Servo (Type MF-1 Compass}
Ma33558 Numerals and Letters, Airoraft Instrument Dial,
Stendard Form of
M333586 Metalas - Definitions of Dissimilar
r - t
PUBLICATIONS )
Air Force-Navy Asronautical Specification Bulletin
No. 143 Spacilrications and Standards, Use of

(When requesting any of the applicsble documents, refer to both title and
number. Copies of this specification and eapplicable documsnts may be obtalned upon
application of the Commanding Officer, Naval Aviation Supply Depot, 5601 Tabor
Avenue, Philadelphia 20, Pemnsylvania, Attention: Code CDS.)

3. . REQUIREMENTS
3.1 Qg&lification.- The Servo Amplifier furnished under this specification
shall be a prouaet whla as been tested and has passed the qualification testa speci~

fied herein.

3.2 Selection of Government Documents.- Specifications and standards for '
necessary commodities and servlices not specliled herein shall be selected in accordance N
with AYA Bulletin No., 143, except as provided in Sections 3.2.1 Commercial Parts and

3.2.2 Standard Parts.

3.2.1 Commercial Parts.- Commerclal parts having sultable properties may be used
where, on the date of Invitation for bids, there are no suitable standard parts. In
any case, commercial utility parts, like screws, bolis, nuts, cotter pins, having
sultable properties, may be used provided:

(a) They can be replaced by the standard parts (MS or AN) without
alteration.

(b) The corresponding standard part numbers are referenced in the parts
1ist and, if practiocable, on the contractor'!s drawings.

3.2,2 Standard Parta.~ With the exception of Section 3.2.1 Commercial Parts, MS
and AN standard parts shall be used where they sult the purpose. They shell be
identified on the drawings by their part numbers.

3.3 Yaterials.- Materials shall conform to appliceble specifications and shall
be as speciffed herein., Materials for which there are no applicable specifications,
or which are not specifiocally described herein, shall be of the best quality, of the
lightest practicable weight, and suitable for the purpcse intended.

3.3.1 Critical Materiels.- Noncritical materials shall be used where practi-
cable. Where the use of & crltical materiel is essentlal to meet specification
requirements, the material used shall be the least critical of those which are ade-
quate for the purpose.

3.3.2 Metals.~ Metals shell be of the corrosion-reslstant type, or shall be
suitably protected as specified herein to resist corrosion due to salt spray or
atmospheric conditions to which the Servo Amplifler may be subjected when in storage
or during normal service life.

C
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3.3.2.1 Dissimilar Metals.- Unless auitably protected against electrolytic corro-
sion, dissimIlar metals as defined in Standard MS335686 shall not be used in intimate
contact with each other.

3.3.3 Yonmagnetic Materiels.- Nonmagnetic materials shall be used for all parts
of the Servo ImpI?TIer. exoept where magnetic materials are easential.

3.3.4 Fungus-proof Materials.- Materials which are nutrients for fungl shall not
be used where {5 practIcable to evoid them. Where used and not hermetically

gealed, they shall be treated with a fungicidal agent acceptable to the procuring
activity. However, if they will be used in a hermetically sealed enclosure, fungicidal
treatment will not be necessary.

3.3.5 Corrosive Fumes.- The materials used in the 8ervo Amplifier shall not
liberate deleterlous fumes,
3.4 Component Parts.~ Unless otherwise specifiled, both Types of the Servo
Amplifier shall conslst of the following component parts:

(a; Compass Control Transformer

(b) A Slaving Amplifier

(¢) A Twenty-four Point (15°) Cam Compenaator

(d) A Slew~Slave Motor-Generator Unit with two Speed Drive

(e} Azimuth Control Trensformer

() An Azimuth Amplifier .

{(g) An Azimuth motor generator unit with gear trains

(h; Power Supply

{1) Emergency Mode Operation, Thermal Time Delay, Slewing, Autosynch,
D.G., and Turn Cutout Relays

(3) Five Output Synchros as follows:

{1) Three, four-power 26 volt excited, 40O cycle per second (cps)
synchro tranamittera
(2) One, twenty-power 26 volt, L00 cps, synchro transmitter
(3) (Type I Only) One, nine volt, 400 ocps, clutched synchro tranamitter
(Type II Only) One, 26 volt, 400 cps, clutched synchro transmitter
3.5 Design and Construction.- The servo amplifier shall be designed to supply
aircraft headlng to autoplliots, ght divector systems, and other aircraft equipment

requiring heading information. The Servo Amplifler shall contaln the components in
Section 3.4 Component Parts and the circuitry to receivn, amplify, modify, and trane-
mit heading information received from a magnetic and inerti:l source. The cam compsn-
sator shall have visual compensated and uncompensated indicators calibrated in 0.2
degree., The clutched synchro transmitter 1s for the azimuth control of sutomatic
pilots. The autoplilot synchro transmitter shall also be equipped with a spring
mechaniam to center the synchro to the mechanical position that will provide an
electriocal zero (E-Z). The spring centering device shall also contain a solencid
retractor. The Servo Amplifier shall be constructed to withstand the normal strains,
Jars, vibrations, and susch other oconditions as are incident to shipning, storage,
instellation, and service.

3.5.1 Maintenance.- The design of the Servo Amplifier shall be such as to sccom-
modate to the greateat possible extent, disassembly, reassembly, and service main-
tenance by those tools and items of maintenance equipment which are normally availabie
as commercial standards.

3.6 Performance,.- The Servo Amplifier shall perform satisfactorily when sub-

jected to the tests specified in Section lj Quality Assurance Provisions.
3.7 Case.~ The outline dimensions of the Servo Amplifier case shall conform

to Standard M528100.

3.7.1 Case Shock Mount,- The Servo Amplifier shall be provided with & rack type
vibration mount 1n accordance with Standard MS28100.

3.8 Screw Threads.- Screw threads 0.060 inch or lerger in diameter shall be in
accordance Wibth Specification MIL-8~-7742.
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39 Electronic Parts.- Electronic parts and the appliocatiocn thereof shall be in
accordance wWIth Speciflcatlon MIL-E-5400. Parts that do not appear on approved lists
in acocordance with Specification MIL-E-S400 shall not be used unless approved by the
procuring activity.

3.9.1 Tube 'ézgea.- The choice and sapplication of electron tubes and transistors
shall be in accordance with Standarde MIL-STD=200 and MIL-STD=701.
[}

3.9.2 Wiring.- The electriocal wiring systenm shall be insulated from the Servo
Amplifier ocase, oxcapt that J2003-M pin may be grounded to the case. The external
wiring shall ba in accordance with the wiring diagram in Specification MIL-C-21013.

3.9.3 Bxternal Test Points.- The Servo Amplifier unit shall be provided with the
following exte est pointas:
Tast Test Point
(1; Input voltage to the slaving eampiifier B
{(2) Output voltages from the alaving ampiifisr
(2 voltages) 180° phase relation A and C

23) Input voltage to the arimuth amplifier D

) oOutput voltage from the azisuth amplifier B

(5; Regulated dc F

(6) System groumd GXD
3.9.4 Kiestrical Receptacle.- The electiric receptacles used shall be In acoord-
ance with Standard NS20100.

3.9.5 Electrical Power Regquirements.- The Servo Amplifier shall operate from a
115 volt, 1 phase, [OU cy,cIol per gecona and 28 volts d-c power supply.

3.10 Interc bility.~ All parts having the same manufacturer's part number
ph;ﬂ. ? diréctly an% cogp,ﬁ‘ tely interchangeable with each other with respect to
installation and performance. Changes in manufacturer part numbers shall be governed
by the drawing number réquirements of Specificatlon MIL-D- 70327,

3.11 Physicel Reguirements.-
3.11,1 Ve t.- The weight of the Servo Amplifier and shock mount frame shall not

exceed 17 pounds.

3.11.2 Pinish.- Protective coatings and finishes which willl crack, chip, or scale
during normal service 1life or due to extreme of atmoapheric conditions shall not be
used.

3.11.2.1 Aluminum Alloy Parts.- Where practicable, aluminum alloy parts shall be
covered with an ancdlec I1lm conforming to Specification MIL-A~8625. Aluminum alloys
which do not anocdize satisfactorily shall be coated with a chemical film in accordance
with Specification MIL-C-5541.

3.11.2.2 Iron and Steel Parts.- Where practicable, iron and steel parts shall be
cadmium, chromium, or nlckel plated in accordance with Specifications QO-P-416,
QQ=-C-320, and QQ-N-290, respectively.

3.11.3 Soldering.- Soldering shall be performed in esccordance with Specification
MIL-S-6872.
3.11.4 Lubrication.- Lubrication shall be accomplished in accordance with

Specification MI-1-6880, except that the selection of the lubricant used shall be
approved by the procuring activity.

3.12 Dial Mnrkggi.- Dial markings shall be durable to withatand usage encoun-
tered in service. e form of the letters and numerals shall conform to Standard
MS33558, Numerals shall distinctly indicate the graduation to which each applies,

The dial shall be marked as shown 1n Figure 1, Unless otherwise specified, the finish
of the dial shall be durable dull black non-reflecting background with matte white
numerals and graduations.

@

¥
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5/8 'DIA, THROUGH

+.00h
.02} -,001 DIA. THROUGH

+.,00L
.070 -.001 DIA. THROUGH
3 HOLES EQUALLY SPACED
ON .625 +.003 DIA.

{
5/16
ly.562
DIA.,
+.001
.375 =.000 DIA. THROUGE
3/16 ,
g
FIGURE 1
DIAL~UNCOMPENSATED
NOTES:

1. ALL NUMERALS AND LETTERS .070 HIGH BY .0l12 LINE.
2. 10° GRADUATIONS TO BE .094 LONG BY .010 LINE.

3. 1° GRADUATIONS TO BE .062 LONG BY .006 LINE.

L. ACCURACY BETWEEN ANY 2 GRADUATIONS TO BE +5'.

S. DIMENSIONS ARE IN INCHES.

6, MATERIAL .032 +.002 INCH THICK ALUMINUM ALLOY.
7. PIECE TO BE FLAT WITHIN .002 PER INCH OF RADIUS,
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3.13 Identification of Product.~ A nameplate shall be securely attached to the .
exterior of The Servo Ampliller case, and shall be legibly and durably marked in

acoordanoce with Standerd MIL-STD-130. o
3.1h Receptacles.- The electrlcal receptacle code marklngs as specified on

Standard MS2 sha be legibly and permanently applied to the Servo Amplifier case.

3.15 Installation.-

3.15,1 Installation Inatructions.- The contractor shall furnish with sach Servo

Amplifier one printed copy of Instructions with i{llustrations and diegrams, if neces-
sary, covering the inatallation of the Serve Amplifier. Prior to printing, two coples
shall be furnished to the Bureau of Aeronautics for approval. The instructions shall
be printed on 8-1/2 by 11 or 11 by 17 inch paper.

3.15.2 Envelope.~ An envelope furnished by the contractor containing installation
instructions mounting screws if required) shall be packaged with the following
information:

" IMPORTANT

THIS ENVELOPE CONTAINS INSTRUCTIONS AND MOUNTING SCREWS"

3.16 Workmanship.- The Servo Amplifier, including all parts and accessories,
shall be constructed and finished to produce an instrument free from all defects which
would affect proper functioning in service. Particular attention ghall be gilven to
neatness and throughness of soldering, wiring, impregnation of coils, marking of parta
and assemblies, welding &nd brazing, painting, riveting, machine-screw assemblies, and
freedom of parts from burrs and sharp edges.

4. QUALITY ASSURANCE PROVISIONS

L1 Unless otherwise specified herein, the supplier 1s responsible for the

performance of all inspection requirements prior to submission for Government lnspec-

tion and scceptance. Except as otherwise specified, the supplier may utilize hls own '
facilities or any commerclal laboratory ascceptable to the Goverment. Insapection i
records of the examinations and tests shall be kept complete and available to the A 4
Government as specified in the contract or order,

.2 Clagsification of -Teste.~ The inspectipn and testing of the Servo Amplifier
shall be clasalfled as followss

(a) Qualification Tests.~- Qualification tests are those tests performed
on Servo Amplifiers submitted for qualificetion as a satisfactory product.

{(b) Acceptance Tests.~ Acceptance tests are those tests performed on Servo
Amplifiers manufactured and submitted for acceptance under contract.

4.3 §¥a11fication Teats,- The qualification tests of the Servo Amplifier shall
consist of a ests o 8 specification. The tests shall be conducted in the
following sequence:

Individual Tests

Sanpling Test

Radio Nolse Interference
High Temperature Exposure
Low Temperature Exposure
High Tempersature~Altitude
Low Temperature~Altitude ’
Vibration

Impact Shock

Life

Fungud Reslistance
Humidity

Salt Spray

4.3.1 Qualification Test Samples.- The qualificatlion test samples shall consist
of two Servo Ampllifiers of each manufacturer's part number submitted as sample for
qualification testing. After obtalning authorization for submittal from the Bureau of
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Aeronautics, the samples shall be forwarded to the testing laboratory designated in
letter of suthorization. Each sample shall be plainly identifled by & secursly
attached durable tag merked with the following information (see Section 6.3 Qualifica-
tion):

Sample for qualification test
R Submitted by (neme)(date) for qualification tests in accordance with the

requirements of Specification MIL- under authorization
(reference letter authorizing test)

Compass, Servo Amplifier (Type MF-1 Compass)

Ms208100

Manufacturert's Part No.

Name of Manufacturer

. Acceptance Tests.- The acceptance tests of the Servo Amplifier shall oon-
gist of the Individual tests and the sampling tests of this specification.

by Individual Tests.- The individusl tests of the Servo Amplifier shall con=-
sist of the Tollowing tests conducted on each Servo Amplifier:

Inspection

Continuity

Dielectric Strength

Insulation Resistance

Voltage Measurements

Directional Gyro Mode

Emergency Mode

Slaved Mode

Manual Synchronization {Course Setting)
Turn Cutout Relay

L.h.2 Sampling Tests.- The sampling tests of the Servo Amplifier shall oconsist
of the following tests conducted on each sampling test sample:

System Servo Amplifier Tests
High Temperature Operation
Low Temperature QOperation

L.h.2.1 Sampling Test Instructions.- Samples shall consist of two Servo Amplifier:
selected at random by the inspector, from each lot of 100 or less, which have pesased
the individual tests. A lot shall consist of identical Servo Amplifiers with the same
manufacturer's part number, manufactured under substantially the same conditions, and
submitted at substantiaslly the same time. BServo Amplifiers which have been subjected
to the sampling tests shall not be delivered on contract until they have been rebuilt
and resubmitted to ell individual tests.

k.5 Rejection and Retest.,- Servo Amplifiers which have been rejected as a
result of the acceptance tests may be reworked to correct the defects, or repleced,
and resubmitted for acceptance. Faillure of samples representing lots shall be cause
for rejection of the lot represented., Before resubmitting, full particulars concern-
ing previous rejection and the action teken to correct the defects found in the ori-
ginal shall be furnished the inspector, Units or lots rejected after retest shall not
be resubmitted without specific approval of the procuring activity.

L.6 Teat Conditions.-

h.6t.1 Atmospheric Conditions.- Unless otherwise specified, all tests required by
this specificatlon shall be made In asccordance with the requirements of Federal Stan-
dard No. 1.

h.6.2 Attitude.- Unless otherwise specified, the units under investigation shall
be tested in thelr normal operating positions,

4.6.3 Test Equipment.- Any test or metering equipment shall not load or affect
the unit under test. e tolerances indicated are acceptable limits of performance and

are not to be confused with meter accuracies,
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4.6.4 gm Simulsator.- The Azimuth Transmitter oontained in the MF=1 Roll .
Stabilised Direoctlion yro may be simulated by connecting the Gyro Simulator at the
indicated terminals.

a4

Gyro Simulator Terminals

Rotor H and W of J2005
Stator J, K, and L of J2005

h.6.4.1 The Gyro Simulstor Synchro shall have the following characteristics:

{a) Controlled, High Acouracy Synchrv
b OOh ntt., 107 A
o} 26 v, 400 ops

L.6.4.2 T™he aynohro shall be mommted in a setting which indicates the direction of
rotation for increas heading and the direction of roiation for decreasing heading.
The Gyro Simulator s be calibrated in 0.1 of & degras. The Gyro Simulator Synchro
shall be.commected to give the following resulits:

{a) Turn the rotor until the volitage between terminals J and X is at &

minimun,
(b) The voltage between K and L will decrease vefore increasing when the
rotor 1s turned in a direction for increased heading.

L.6.5 Compass Trensmitter S!._E%ator.- A Compass Transmitter Simulator shall be a
C=2 Remote Compaass *, gpecification MIL-T=-25193, a -ML-1 Remote Compass Trans-
mitter, Specification MIL-T-19576, or an squivalent remote compass transmitter simula-

tor and conmected to J2001 A4, B, C, D, E and uvne simulator output terminals A, B, G, D,
E respectively.

h.6.6 Qontroller Simulator.- The MP-1 Compass Controller ahall be simulated by
the circuitry o ure <.

4.6.7 Servo Repeater Synchro.- Whenever & Servo Repeater Synohro ia specified, it .

shall be a 26V servo repeater with an indicating dial calibrated to 0.1 of & degree. .
o

ho6.e LO!da.-

4.6.8.1 The latitude correotion potentiometer of control panel MF-1 Compess

Controller or equivalent, shall be simulated by connecting the following impedance at
the indiocated terminalas, -

Ohms Connection .

1788.6 Jo° A and B of J2002

h.6.8.2 In place of the excitation winding of the Compaas Transmitter Simulator,
the following impedance shall be connected at the indiceted terminals only to take
measurements of Section 4.7.5.1 Excitation Voltage.

Ohma Connection
577 [60° E and D of J2001
L.6.8.3 In place of the rotor winding of the compass transmitter in the MP-1

Directional Gyro, the following impedance shall be connected at the indicated terminals
only to take measurements of Section 4.7.5.1 Excitation Voltage.

Ohms Connection
100 /0° H and W of J2005
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SLEW CONTROL MODE SELECTOR
A
N S 2 — 3 %,
1 S 1 ° Wl o
2 N 1» T 2 ¥ 1? 2 2
v J
4 1 MAG.
J 2 D.G.
L4 ! 4 3 EMERG.
{E{_._..R YU I Vs NZ M HUJ }
FIGURE 2

CONTROLLER SIMULATOR
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4.6.8.4 In place of the Corr. Ind., the following impedance shall be connected &t .

the indicated terminals:
A

Ohmns Connection
7% E and F of J2002

h.6.9 Standard Power Source.- A standard power source ahall be capable of
supplying the lollowling power:

4.6.9.1 115 volts +3 volts ac at 500 ma with & total hermonic distortion of less
than five percent and Tor specification purposes designated AB phase (B-Hi and A=Lo);
capable of delivering two amperes, and connected as follows:

Phase Connsction

B - Hi D of J2003
A -1Lo E of J2003

4.6.9.2 27.5 volts dc capable of delivering one ampere and connected as follows:
Polarity Connection
Plus B of J2003
Ground J of J2003
be6.9.3 FPhase Reference.- The phase reference shall be A phase to B phase:. A

voltage specITisd as belng "from pin X to pin Y" shall be measured using pin X ss

reference, or ground terminal. The direction of leading phase angle can be established
by the use of the following circult. In this eirocult, the voltage from pin 1 to pin 3,
Vi-3, leads the voltage from pin 1 to pin 2, Vj._2. A positive engle shall be a leading

angle. J

T @

1 e
L.7 Test Methods,-
h.7.1 Inspection.~ Each Servo Amplifier shall be exemined to determine conform-
ance with the appllicable drawings and with all the requirements of this specification
not covered by tests.
L.7.2 Continuity.- With the equipment de-energized and no system connections to
the Servo AmpIlIfier, Ehe resistance of the circults shall be as follows:
Pin Designation Resistance (Ohms)
J2004-18 to J2004-1T7 0.5 +0,25
J2004=-18 to J2004=16 0.5 %0.25

J2004-19 to J200l4~20
J2004-8 to J2004-6
J2004-8 to J2004-7
J2004-9 to J2004-10

14
=
-
w

*

1414 O~

RO
o

g
it

J2004=13 to J2004-11 +
J2004=13 to J2004~-12 +
J200h-1ly to J2004-15 10 +2
J2004-3 to J2004=2 I £2
J200L4-3 to J2004-1 i #1
J2004-ly to J2004-5 10 +2
J200Lh-2Y4 to J2004~-25 (Type I Only) 300 to 500
J2004-28 to J2004-27 (Type I Only) 350 +70
J2004-26 to J2004-27 (Type I Only) 350 £70
J2004=~29 to J2004~-30 (Type II Only) 4.5 #1
J2004~-30 to J2004~-31 (Type II Only) 4.5 1
J2004-32 to J2004-33 (Type II Only) 18.8 +
J2004-34 to J2004-35 (Type II Only) 338 t70
J2004-36 to J2004-35 (Type II Only) 309 £70 P L
T 10
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Pin Designation Resistance (Ohms)

J2001~C to J2001=-B 1y +3
J2001~-B to J200l-A 1h +3
J2002-b to case continuous
J2002=-F to J2002-E L 500 +900
J2002-M to J2002-~B o0
J2002~N to J2002-B L 00 +100
J2002-A to J2016 contInuous
J2005-V to J2002-C continuous
J2005-M to J2002-D continuous
J2005-D to J2005-E Qo
J2005-N to J2005-F continuous
J2005-A to J2003-A econtinuous
J2005=-C to J2003=~C continuous
J2005-B to J2003«R continuous
J2005-H to J2003-F oontinuous
J2005-K to J2005-~J 23 ¢l
J2005-JF to J2005-L 23 44
J2005-PF to J2003=~J continuous
J2005-P to J2002-2 continuous
J2005~P to J2002-L continuous
J2005-P to J2002-PB continuous
J2005-P to J2017 continuous
J2005-R to J2003-H continuous
J2005-R to J2002-e ©
J2005-R to J2002-K ocontinuous
J2005=-E to J2005-F oo
L.7.3 Dielectrlc Strength.- A potential of 250 volts rms ac at commercial fre-

quency shall be appllied between isolated pins listed below, and between pins and the
case for a period of 5 seconds. There shall be no breakdown of insulation or any other
permanent damage to the instrument as & result of this test.

Pin Designation Pin Designation

From To Fronm To
J2004-18 case J2005-B case
Jaooh~-8 case J2005-L case -
J2004-13 case J2001-A case
J2004=3 case J2oo,h-18 J2004-20
J2004=27 (Type I Only) case J2004-8 J2004~10
J2004~35 (Type II Only) case J2004=13 J2004-15
J2004-10 case J2004=-3 J2004-5
J2004-15 case J2004-24 (Type I Only) J2004=21
J200L~5 casge J2004=-27 (Type I Only) J2004-25
J2005-M casge J2004-32 (Type II Only J200)-29
J2005-N case J2004-35 (Type II Only J2004~33
J2005=-A cage J2004=-20 oase
J2005-C case J2004=-25 (Type I Only) case

J2004-33 (Type II Only) case

L.7.4 Insuletion Resistance.~ The insulation resistance betwseen sach terminal of
the connectors and case and between isoclated circuita, as listed in Section 4.7.3
Dielectric Strength, shall not be less than 50 megohms with 250 volts dec applied for e
period of 5 seconds.

h.7.5 Voltage Measuryments.- Connect power supply and loads described in Sections
4.6.8 Loads, 1.6.9,1 Standard Power Source, and 4.6.9.2 Standard Power Source.

4.7.5.1 Excitation Voltages.- Measure the a-c voltages and their corresponding
phase angles at each of the lollowing pins. The voltages and phase angles shall be as
specified below: . .
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Pin Dealgnation RMS Voltage Phape
J2005-R to J2005-W 26.0 +2.6 0° £5°
J2001~E to J2001-D 22,1 $2.2 305° 5°
J2002-L to J2002-U 3 .3 0° $5°
J2002-L to J2002-V 3 +.3 180° #5°
L.7.5.2 Latitude Correction Voltege.-

4.7.5.2,1 Set R2060 to &n extreme ocw position. The voltage from J2002-B to J2002-A
shall be 8.9 +.5 volte dec.

L.7.5.2.2 Set R2060 to an extrems clockwise position. The voltage from J2002-A to
J2002~B shall be 11.5 t.6 volts dc.

Bho7.5.3 Latitude Gorrection Voltage Regulation.~ Adjust the voltage from J2002-A to
J2002-B to approximately 9.0 volts dc. Ra?se The 115 volts 400 ops supply to 120 volts
and fhen lower this voltage to 110 volts. The 9.0 volts dc from J2002-A to J2002-B
shall not change.

L.,7.6 Directional CGyro Mode.- Remove loads described in Sections }4.6.8.2 Loads
end 4.6.8.3 Yoads.

L.7.6.1 Connections.- Connect the Servo Amplifier as shown in Figure 3. There
shall be Zero Degrees Correction on the Cam Compensator. Compensated end Uncompensated
Dial readings shall be the same.

L.7.6.2 Directional Checks.=-

(a) Set Gyro Simulator to zero degrees.
{b) 8Set mode selector switch on Compass Controller to D.G. Mode.
{c) Rotate the Gyro Simulator in an increasing direction.

The Servo Repeater Synchro dial pointer shall move in an increasing
direction.

ho7.6.3 Repeat Section [;.7.6.2 Directional Checks, except rotate the Gyro Simulator
in a decreasing direction. The Servo Repeater Synchro dial pointer shsll move in =
decreasing direction.

L.7.6.4 Scale Error.-

(a) Set the Gyro Simulator to zero degrees.
(b) Adjust the Gyro Simulator every 30 degrees noting the position of the
Servo Repeater Synchro diasl pointers after each setting of the Gyro Simulator.

(1) The Servo Amplifier conteins four data transmitters. For each
setting of the Gyro Simulator, note the Servo Repeater Synchro position for ell date
transmitters. The maximum spread of each transmitter shall not exceed 1.t degrees,
exclusive of the Servo Repeater spread,

4.7.6.5 Response.-

(a) Rotate the Gyro Simulator through an angle in excess of 360 degrees
first clockwise and then counter-clockwise at a rate not less than 7 revolutions per
minute., The Servo Repeater Synchro shall rotate through 360 degrees in 9 seconds or
less.

u.706'6 Stabilit;!."

(a) Rotate the Gyro Simulator rapidly through an angle of approximately
4,5 degrees, The indicator shall move smoothly without noticeable jumping or over-
shooting. There shall be no hunting or oscillatlion when the simulator 1s stationary
or moving.

Le7.6.7 Clutched Synchro.-
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L.7.6.7.1 Null.- The following test shall be performsd at 15 degrese intervals for a
total of 1B0 degrees.

u07¢6-70101 !!!EQ I Oﬂl!zc'

(a) Connect 9 volts BA phase from J2004-25 to J2004-24. With the subject
unit in any poaition, the null voltage from J2004-21 to J2004-22 shall be less than

10 mv.

{b) Connect 27.5 volts dc from J2004-27 to J2004-28. The null voltage
from J2004=21 to J2004-22 shall be less then 15 mv,

{c) Connect 27.5 wolts dc from J2004-27 to J200h4=26 three (3) times, The
null voltage from J2004-21 to J2004-22 shall be less than 25 mv,

h'7-6070102 S!!E II onl!!-'

{(a) Connect 26 volts BA phase from J2004-33 to J2004-32. With the
subject unit in any position, the null voltage from J2004-31 to J2004-30 shall be less

than 40 mv.

{b) Connect 27.5 volts dc from J2004-35 to J2004-36. The null voltage
from J2004~31 to J2004-30 shall be less than 55 mv,

{(¢) Connect 27.5 volts dc from J2004-35 to J2004-34 three {3) times. The
null voltage from J2004-31 to J2004=-30 shall be less than 150 millivolts.

4.7.6.7.2 Sensitivity, Phage and Limits.-

ho706-7.2-1 !TEEQ I On].!!.-

{a) Adjust the Gyro Simulator 20 degrees from null in an increasing
direction. The voltage from J2004-21 to J2004-22 shall be 0,660 $0.066 at a phase of
7 +2 degrees. The quadrature shall not exceed 17 mv.

(b} Adjust the Gyro Simulator in en inereasing direction until the voltage
from J2004-21 to J2004-22 remains constant. The displacement from null shall not
exceed L0 degrees.

h.?.b-?oacz !!:E II Onlx!--

{(a) Adjust the Gyro Simulator 30 degrees from null in an increasing
direction. The voltage from J2004-31 to J2004-30 shall be 5.9 +.5 volts at a phase of
20 13 degrees.

(b) Adjust the Gyro Simulator in an increasing direction until the voltage
from J2004=~31 to J2004~-30 remains conatant. The displacement from null shall be
between 30 and 4O degrees.

4.7.6.7.3 Repeat Section 4.7.6.7.2 Sensitivity, Phase and Limita,except:

uo7o6u7.3-1 ST!EQ I Onla [

{(a) Adjust the Gyro Simulator 20 degrees from null in a decreasing
direction. The voltage from J2004-21 to J2004-22 shall be 0.660 +0.066 volts at a
phase of =173 +2 degrees.

(b) Adjust the Gyro Simulator in a decreasing direction until the voltage
from J2004~21 to J200L4-22 remains constent. The displacement from null shall not
exceed L0 degrees,

hv7-6-7-302 (Type 11 Onlj)-'

(a) Adjust the Gyro Simulator 30 degrees from null in a decreasing
direction. The voltage from J2004~31 to J2004-30 shell be 5.9 +.5 volts at a phase
of =200 +3 degrees.

(b) Adjust the Gyro Simulator in a decreasing direction until the voltage
from J2004=31 to J2004-30 remains constant, The displacement from null shall be
between 30 and 40 degrees.

L.7.6.7.4 Centering Lever Retracting Mechanlism.-

~?®”

¢«
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~ mho"ab;?"u-l s;!E ‘I onl!!o‘

(a) Adjust the Gyro Simulator in an increasing direction from null until
the voltage from J2004-21 to J2004«=22 is 600 millivolts. The voltage from J2004-21 to
J2004~22 shell not change by more than 20 millivolts when:

(1) The voltage from J2004-27 to J2004-26 and J2004-27 to J2004-28 1is
reduced to 22 volts.
(2) The subject unit is set on end.

l‘0706.70u02 s!!a II O!ﬂ!!u‘

() Adjust the Gyro Simulator in an increasing direction from null until
the voltage Trom J2004-31 to J2004~30 is 600 millivolts. The voltage from J2004-31 to
J2004-30 shall not change by more than 50 millivolts when:

(1) The voltage from J2004-35 to J2004~34 and J2004-35 to J2004-36 is
reduced to 22 volts.

(2) The subject unit is set on end.
4.7.6.7.5 TRepeat Section }.7.6.7.4 Centering Lever Retracting Mechanism, except:
u07-6070501 (meJI‘__onlj)--

{a) Adjust the Gyro Simulator in a decreasing direction from null until
the voltage from J2004-21 to J2004-22 is 600 millivolts.

b'7-6o7o5¢2 ‘!!E II On'l!z--

() Adjust the Gyro Simulator in & decreasing direction from null until
the voltage from J2004-31 to J2004-30 1s 600 millivolts.

§.7.6.7.6 Center Lever Release.-
’ h0706¢7o6nl ‘!!EQ I 01‘1!!."

(a) Adjust the Gyro Simulator 25 degrees from null in an increasing

{b) Disconnect 22 volts dc¢ from J2004-26. The voltage from J2004-21 to
J2004-22 shall not change by more than 10 millivolts.

(¢c) Disconnect 22 volts de from J2004-28. The voltage from J2004=-21 to
J2004-22 ahall not change by more than 10 millivolts,

direction.

-

ho7.607.6c2 ‘!!E II 0!11!!--
(a) Adjust the Gyro Simulstor 25 degrees from null in an increasing
direction.

{b) Disconnect 22 volts dec from J2004=-34. The voltege from J2004-31 to
J2004=30 shall not change by more than 60 millivolts.

(c) Discomneot 22 volts do from J2004-36. The voltage from J2004-31 to
J2004-30 shall not be greater than 4O millivolts.

4.7.6.7.7 Repesat Section L.7.6.7.6 Center Lever Release, except:

uu?.b-?.?.l ‘!!E I On].!!.-

(n) Adjust the Gyro Simulator 25 degrees from null in a decreasing
direction.

4.7.6.7.7.2 (Type II Only).-
{a) Aéjnst the Gyro Simulator 25 degrees from null in a decreasing

direction.
BeTeT Emergency Mode,-
he7.7.1 Connections.-
) (a) Set mode selector on Compass Controller to Emergency Mode.

- 15
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.7.7.2 Direction Checks,~

{a) Rotate Compass Transmitter Simulator in an increasing direction. The
Servo Repeater Synchro dial pointer shell move in an increasing direction.

heT.7.3

(a) Repeat .7.7.2, except rotate the Compass Transmitter Simulator in a
decreasing direction. The Servo Repeater Synchro dial pointer shall move in a
decreasing direction.

(b) Rotate Gyro Simulator clockwlse and counter-clockwise. The Servo
Repeater Synchro diel pointer shall nct move.

ho 7. 7-h Scale Em‘oro-

(e} Set the Compass Transmitter Simuletor to zero degrees.

{b) Adjust the Compass Transmitter Simulator every 30 degrees noting the
positions of the Servo Repesater Synchro dlal pointers after each setting of the Compass
Trangmitter Simulator. The maximum spread shall not exceed 2 degrees exclusive of the
Servo Repeater spread.

4.7.7.5, Response.-

(a) Set Compass Transmitter or Compass Transmitter Simulator at North
{0 degrees).
(b) Displace repeater 180° with Slew control, with system in D.G. mode.
{¢) Switch to Emergency and system should rotate from 180 degrees to zero
degrees in less than 10 seconds.

heT:7:6 Stability.-

(a) Rotate the Compass Transmitter Simulator repidly through an angle of
approximately ;5 degrees. The indicator shall move amoothly without noticeable jumping
or overshooting. There shall be no hunting or oscilleting when the simulaetor is sta-
tionary or moving.

4.7.8 Slaved Mode,-
h.7.8.1 Direction and Slaving Rate.-

(a) Set Compass Transmitter Simulator at zero degrees.

(b) Set Gyro Simulator at zero degrees.

{c) Set mode selector on Compass Controller to Magnetic Mode. The Servo
Repeater Synchro dial pointer shall move to zero degrees.

{(d) Rotate the Compass Transmitter 20 degrees in an increasing direction.
The Servo Repeater Synchro dial pointer shall move 10 degrees in an increasing direc-
tion in five to ten minutes.

(e) Rotate the Compass Transmitter Simulator 20 degrees in a decreasing
heading from zero. The Servo Repeater Synchro dial pointer shall move 10 degrees in a
decreasing direction in five to ten minutes,

4.7.8.2 Synchro Indicator.-

L.7.8.2,1 Automatic Synchronization.-

(a) Set the Compass Transmitter Simulator to zero degrees.

(b) Set mode selector on Compass Controller to D.G. Mode.

(c) Set mode selector on Compass Controller to Magnetic Mode. The Servo
Repeater Synchro dial pointer shall move to zero degrees i3/l of a degree,

ﬁd) Set Compass Transmitter Simulastor to 180 degrees.

e) Repeat (b) and (¢). Servo Repeater Synchro dial pointer shall turn
180 degrees in 10 seconds,

4.7.6.3 Scale Error.-

(a) Set the Comgass Transmitter Simulator to zero degreea.
(b) Repeat 4.7.8.2.1 (b) and (c¢) (i.e. synchronize unit).

16
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fc) Adjust the Compass Transmitter Simulator to every 30 degmes-sétting
(starting at zero degrees) and repeat 4.7.8.2.1 (b) and (c¢)(4i.e. synchronize unit).

(d) Note the position of the Servo Repeater Synchro dial pointer after
unit 1s synchronized. The maximum scale error shall not exceed 2 degrees at any point.

h.T.8.4 Correspondence Indicator Polarity Check.- Allow system to synchronize out
by setting to Emergency Mode. Hevert to Mag Mode &nd displace Compass Transmitter 30
degress in a clockwise direction, Obssrve & positive d-c voltage polarity from pin F
of J2002 to pin E of J2002.

h.7.9 Manual Synchronization (Course Setting).-
he?.9.2 Past Synchronization.-

(a) Turn the slew control on Controller Simulator clockwiss tc second
detent. The Servo Repeater Synchro dial pointer shall turn clockwise through S.6:31.4

revaiutions in one (lyoninuto.
(b) Repeat (a) exespt turn the Controller Simulator-dial knod countber-

clockwise. The Servo Repeater Synchro dial pointer shall turn socunter-clockuwise
through 5.6 #l.4 revolutions in one (1) minute.

§.7.9.2 Slow Course Set.-

{(a) Turn slew control on the Controller Simmlstor of Figure 2 clockwise
to the firat detent. The Servo Repeater Synchro dial pointer zhall turn clockwise
through 180 degrees +50 degrees in one (1) minute.

(b} Repeat (a? except turn the slew control of Flgure 2 counter-clockwise,
The Servo Repeater Synchro dial pointer shall turn counter-clockwise through 180
degrees +50 degrses in one (1) minute,

4.7.10 Turn Cutout Rela;.- Turn cutout relay K2007 shall be energized with 27.5
volts dc at Terminals J and ¥ of J2003. Circuit continuity shall be eatablished from
terminal D of J2005 to terminal E of J2005. When the Compass Controlier is set %o
Eger enoy Mode there shall be no continuity from terminal D of J2005 to terminal E of
J2005.

h.7.1% System Compass Servo Amplifier Tests.- The Servo Amplifier shall be
subjected to mystem IEE;VIEEZI Teats In fccordance with Specification MIL-C-21013.
h.7.12 Radio Noise Interference.-~ The electrical system of the Servo Amplifier

shall be teste or conduc and radiated redio noise interference in accordance with
Spscification MIL-I-6161,

ke7.13 High Temperature Operation.- (This test may be conducted with the Section
.7.15 High Exposure Test at the dlscretion of the testing agency.) The Servo Ampli-
fier shall be tested in accordance with Procedure II of Specification MII-E=-5272, .
except that the exposure periocd shall be } hours. During the last 15 minutes of the
lj hour period, power shall be applied to the Servo Amglirier. At the end of the |
hour period and with the temperature maintained at 71°% (160°F), the Servo Amplifier
shall be subjected to and meet the requirements of Section 4.7.6.4 Scale Error. The
Servo Amplifier shall then be returmed to standard conditions and allowed to stabllise
for a perlod of }j hours after whish it shall be operated and meet the requirements of
Section 4;.7.6.4 Scale Error. There shall be no damage which would adversely affect
subsequent operation.

h.7.1h Low Temperature Operation.- (This teat may be combined with the Section
4.7.16 Low Tenperature posure 1est at the dlscretlon-of the teasting agency.) The
Servo Amplifier shall be tasted in accordance with FProeedure I of Specification
MIL=-E-5272. The exposure period shall be 4 hours. During the last 15 minutes of the
L hour period, power shall be applied to the Servo Amplifier., At the end of the |}
hour period and with the temperature maintained at -5E°C (=65°F), the Servo Amplifier
shall be subjected to and meet the requirements of the following sections: L.7.6.4
Scale Error, h.7o605 Response, uu7n6.6 Stability, u07o6a7-1 Null, ,407.6-702 Sensi-
tivity, Phase and Limits, 4.7.6.7.3 Sensitivity, Phase and Limits, L.7.8.1 Direction
and Sleving Rate, 4.7.8.2 Synchro Indicator, 4.7.9 Manusl Synchronizetion (Course

17
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Setting), and 4.7.10 Turn Cutout Relay. The Servo Amplifier shall then be returned

to standard condltions and allowed to stabilize for a period of 4 hours after which it
shall be operated and shall meet the requirements of Section 4.7.6.4 Scale Error.
There shall be no damage which would esdversely affect subsequent operation.

4.7.15 High Temperature Exposure.- The Servo Amplifier shall be placed within

the test chamber., Internal temperature of the chamber shall be raised to 93° +2°¢
{200° +3.6°F). The Servo Amplifier shall be exposed to this temperature for a period
of 2, hours. The temperature of the chamber shall then be lowered to 71°C (1602F) and
tha Servo Amplifier shall be tested in accordance with Procedure II of Specification
MI1~-E-5272, except that the exposure period shall be 4 hours, During the last 15
minutes of the } hour period, power shall be applied to the Servo Amplifier. At the
end of the l; hour period and with the temperature maintained at 71°C (160°F), the
Servo Amplifier shall be subjected to and meet the requirements of Section 4.7.6.4
Scale Error. The Servo Applifier shall then be returned to standard conditions and
allowed to stabilize for a period of L hours efter which it shall be operated and meet
the requirements of Section 4.7.6.4 Scale Error. There shall be no damage which would
adversely affect subsequent psrformance.

L.7.16 Low Temperature Exposure.- The Servo Amplifier shall be tested in accord-
ance with Procedure 1I of’SpecETIcaEion MIL-E-5272, except that the sxposure periods
shall be 24 hours at =62° (-80°F) and 4 hours at =54°C (~65°F). During the last 15
minutes of the L hour period, power shall be applied to the Servo Amplifier. At the
end of the L hour period and with the temperature maintained at -54°C (-65°F), the
Servo Amplifier shall be subjected to and meet the requirements of the following
sections: U.7.6.4 Scaele Error, 4.7.6.5 Response, L.7.6.6 Stability, 4.7.6.7.1 Null,
L.7.6.7.2 Senaitivity, FPhame and Limits, 4.7.6.7.3 Sensitivity, Phase and Limits,
4.7.8.1 Direction and Sleving Rate, 4.7.8.2 Synchro Indicator, 4.7.37 Manual Synchroni-
zation (Course Setting), and 4.7.10 Turn Cutout Reley. The Servo Amplifier shall then
be returned to standard conditions and allowed to stabilize for a period of L hours
after which it shall be operated and meet the requirements of Section L.7.6.4 Scale
Error. There shall be no damage which would adversely affect subsequent performance,

4.7.17 High Temperature - Altituds.- (This test may be run concurrently with the
High Temperature Exposure Test.] The Servo Amplifler, properly connected with no

powsr applied, shall be tested in accordance with Procedure VI of Specification MIL-E-
5272, except that the temperature of the chamber shall be raised to 71°C (160°F), the
pressure of the chamber shall be reduced to 3.l inches of mercury (50,000 feet), and
the duration of the exposure period shall be L hours. During the last 15 minutes of
the l; hour period, power shall be applied to the Servo Amplifier. At the end of the

I hour period and with the temperature and pressure maintained as specified, the Servo
Amplifier shall be subjected to and meet the requirements specified in Section L.7.6.4
Scale Error.

k.7.18 Low Temperature - Altitude.~ (This test may be run concurrently with the
Low Temperature Exposure Test.) rhe servo Amplifisr, properly connected with no power
applied, shall be tested in amccordance with Procedure VI of Specification MIL-E-5272,
except thet the chamber shall be reduced to 8.9 inches of mercury (30,000 feet) and
the duration of the exposure period shall be L hours. During the last 15 minutes of
the 4} hour period, power shall be applied to the Servo Amplifier. At the end of the

l4 hour period and with the temperature and pressure mainteained as specified, the Servo
Amplifier shall be subjected to and meet the requirements specified in Section 4.7.6.4
Scale Error.

L.7.19 Vibration.~ The Servo Amplifler shall be tested in accordance with Para-
graphs 4.7.12, §.7-12.1, and }.7.12.2 of Procedure XII of Specification MIL-E-5272.

The high temperature portion of the vibration tests shall be conducted at 71°C (160°F).
The Servo Amplifier shall be functioning in accordance with the requirements of this
dotall specification during the entire test period. Upon completion of the vibration
period, the Servo Amplifier shall be examined for feilures end tested in acocordance
with Sections 4.7.5 Voltege heasurements, 4.7.6 Directional Gyro lode, L4.7.7 Emergency
Mode, L4.7.8 Slaved Mode, 4.7.9 Manual Synchronizastion (Course Setting), and 4.7.10
Turn Cutout Relay. .

TR
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L.7.20 Impact Shock.- The Servo Amplifier, when opsrating in acoordance with
Section 4.7. ave ode, shall not suffer damage or subsequently fall to meet the
operational performance requirements when subjected to peak impact shocks of 10 plus
or minus 1,0g with each shook impulse having & maximum time duration of 12 milliseoonda
81x shook impulses shall be applied in a vertical direction relstive to the normal
up right position of the unit. The test equipment shall be a sand box and drop rig,
or equivalent, in accordance with Specification MIL~S=l4456. Upon ocompletion of the
test, the Servo Amplifiler shall operate in accordance with ths requiremsnts of
Sections 4.7.6.4 Scale Error, 4.7.6.5 Response, and L.7.6.6 Stebility. Inapection of
the Servo Amplifier shall reveal no mechanical damage or function weakness,

e.7.21 Life.~ The Servo Amplifier shall be operated for a period of 1000 hours
under the test condition spacified in TARLE I.
TABLE I
Conditions Test Condition Time
1. As described in Sections L.7.6.4 Scale 600

Error, l4.7.6.5 Response, 4.7.6.6 Stabili-
ty, 4.7.8.1 Direction and Slaving Rate,
4.7.8.2 Synchro Indicator, and 4.7.3.3
Scale Exror.

2, The Servo Amplifier shall he subjected to. 300
a vibration of 0,002 to 0.005 inch ampli-
tude and a frequency of 1500 to 2000
vibrations per minute., During this vibra-
tion, the following test shall be per-
formed in accordance with Sections L.7.6.4
Scals Error, 4.7.6.5 Response, L.7.6.6
Stability, ﬂ.7.8.1 Direction and Slaving
Rate, 4.7.8.2 Synchro Indiocstor, and 4.7.8.3
Scale Error.

3. Tests conducted in accordance with thias 100
specification as specified by the
Inspector.

Nothing aforementioned shall be construed to indicete that Conditions
1, 2, and 3 mey not be distributed in any manner through life test and that the total
time under each condition has to be performed consecutively or without interruption.
During this testing period, the Servo Amplifier shall comply with the requirements of
Sections 4.7.6.4 Seale Error, 4.7.6.5 Response, and 4.7.6.6 Stability at intervals of
not more than fifty hours with the component operating under Conditions 1 and 2,
prescribed in TABLE I. Upon completion of 1000 hours of testing operation, the Servo
Amplifier, without adjustments during the aforegoing period, shall conform to the
requirements of Sections L.7.5 Voltage Measurements, l}.7.6 Directional Gyro Mode,
44.7.7 Emergency Mode, 4.7.8 Slaved Mode, }.7.9 Manual Synchronization (Course Sstting),
and 4.7.10 Turn Cutout Relay.

L.7.22 ggggus Resistance.- The Servo Amplifier shall be tested in accordance with
Procedure I of SpecIflcation MIL-E-5272, except that the test period shall be li days.

At the conclusion of this test, visual inspection shall be made of the Servo Applifier
to determine whether any growth of fungus has ocourred. At the option of the quali-
Tying agency, tests of the component parts of the item may be accepted in lieu of tests
of the assembled instrument,

h.7.23 Hunmidity.- The Servo Applifier shall be tested in accordance with Procedurs
I of Specification IL-E-5272, except that the total time of testing shall be 120 hours
(5 oycles), At the conclusion of the 120 hour period, the equipment shall bs returned
to standerd conditions. Molsture shall be removed by drying by air blast. The Servo
Amplifier shall then be operated within one hour and shall meet the requirements of
Sectionsl.7.6.4 Seale Error, 4.7.6.5 Response, and 4.,7.6.6 Stability. Examination for
deterioration shall be made between 2l and 8 hours after completion of the humidity
exposure. There shall be no evidence of corrosion or other deterioration which will
affect the subsequent operation of the Servo Amplifier.
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h.7.24 Salt Spray.- The Servo Amplifier, with external comnectiona made to
simulate installed conditions, shall be tested in accordance with Procedure I of
Specification MIL-E-5272, except that the test period shall be 50 hours. At the end
of the 50 hour period, the Servo Amplifier shall be subjected to and meet the require-
ments specified in Sections 4.7.6.4 Scale Error, l4.7.6.5 Reaponse, and L4.7.6.6
Stability. There shall be no evidence of corrosion or other dsterloration which will
affect subsequent operation of the Servo Amplifier.

5. PREPARATION FOR DELIVERY
S.1 Packeging.-
S.1l.1 Level A.- The Servo Amplifier shall be packaged in accordance with

Specification MIL-P-7936. The method of preservation shall be in accordance with
Specification MIL-P-116, Method IId, using metal reusable containers,

5.1.2 Level C.- When this level is required, packaging shall be in accordance
with standard commercial practice.

5.2 Packing.-

5.2.1 Levels A and B.- The Servo Amplifier shall be packed in accordance with

Specification MiL-P~7936. The level or levels required shall be as specified in the
invitation for bid or contract,

5.2.2 Level C.- The Servo Amplifier shall be packed to insure that the shipment
arrives in s satlslactory condition at destination. The shipment shall conform to the
applicable carriers rules and regulations in effect at the time of shipment,

5.3 Harkg%ﬁ.- The interior and exterlor containers shall be marked as speci-
f1ed in SpecIITcatlon MIL-P-7936.

5.3, Precautionary Marik .= The following precautionary marking shall appsar
on two opposite sldes of each Interior package and shipping container whenever
practicable depending on the slze of the carton:

FRAGILE
DELICATE INSTRUMENTS
HANDLE WITH CARE

6. NOTES

6.1 Intended Use.- The Servo Amplifier covered by this specification is a
component of the MF=1 Compass, Directional Reference System whioh is intended for use
in fighter, attaok, patrol, transport, and cargo type alrcralt whose range of opera-
tion will be world-wide, including polar regions, as well as all airoraft requiring
medium precision heading reference stabllization. This system will provide directional
information to remote indicators, electronic equipment, radar equipment, navigational
equipment, and furnish directional control for autopillota, bomb directors, automatic
approach equipment, and other suxiliary systems requiring directional reference
intelligence., The main features of this new system are its precise directionsl
accuracy, compactness, lightwelght, rellabllity, flexibility of application, ease of
installation and maintenance, compensation for magnetic deviation, correction for
apparent gyro drift, and compass indication stabllity independent of latitude, as well
as permitting the eircraft swing procedure to be asccomplished rapidly and sccurately.

6.2 Orderi Data.~ Requisitions, contracts, and orders should state the MS
part number of the Eervo Amplifier desired, the quantity, and whether overseas packing

18 to be furnished.

6.3 Quelification.- With respect to products requiring qualification, awards
will be made only Tor such products as have, prior to the bid opening date, been
tested and approved for-inclusion in the applicebls Qualified Products List whether
or not such products have ectually been sc listed by that date.
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6.3.1 The attention of suppliers is called to thia“%zqulrement and manufeaoturenrs
are urged to arrange to have the products, that they propose to offer to the Federal
Government, tested for qualifiocation in order that they may be eligible to be awarded
contracts or orders for the products covered by this specification. Information
vertaining to qualification of products covered by this specification may be obtained
from the Bureau of Aeronautics, Depariment of the Navy, Washington 25, D.C., the
qualifying agency.

Notics.- When Government drawings, specifications, or other data
are used for eny purpose other then in connection with a definitely
related Government procurement operation, the United States
Government thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specifications,
or other data i1s not to be regarded by implication or otherwise as
in any manner llcensing the holder or any other perason or corpora-
tion, or conveying any rights or permisaion tc manufacture, use,

or sell any patented invention thay may in any way be related
thereto.
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taining :nformu.}on on the use of this specification which \uél insure that suileble products can be procgred with
1nimum amount of delay and at the leaat cost Comments and the return of this form will be appreciated. Fold o
Tmel on reverse side, staple in corner, and send to prepsring activity (as iadicated on reverse hereof).

This sheet 13 to be filled out by personnel en.Eer avernmnt or c?ntnctor, involved 1n the use of the spec-
1fication 1n procurement of products for ultimate use by the Department ol Defense. This sheet 15 provided for ob-

IFICATION

[ORGANTZATTON (0f subaitter) CITY AND STATE

[CONTRACT NO QUANTITTY OF [TEM ., D DOLLAR AMOUNT
]

MATERIAL PROCURED UNDER A
T3 oinect coveRNMENT CORTRACT [ suscontaact

1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT USE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

®  AECOMMENDATIONS FOR COPRECTING THE DEFICIENCIES.

2. COMMENTS ON ANY SPECIFICATI{ON REQUIREMENT CONSIDERED 10O RIGID

3. IS THE SPECIFICATION RESTRICTIVE?

] ves 3 ne 1F "YES", IN WHAT wav:

4. REMARKS (Attach any pertinent dats mhich may be of use tnsaproving this specification. If there are addi-
tional papers, attach to form and place both'in an'envelope addressed to preparingactivity)

SUBMITTED BY (Printed or typed name and sctivity) DATE
. DD Fofu {426 REPLACES NAVSHIPS FORM 4863, WHICH IS OBSOLETE PLATE NO, 18419
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