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. Superseding
AN=R=132
17 September 1945

MILITARY SPECIFICATION
RESISTOR, THERMOCOUFLE LEAD SPOOL

This specification was approved by the Departments
of the Army, the Navy, and the Air Force for use of
procurement services of the respectiwve Departments.

2. APPLICABLE SPECIFICATIONS AND DRAWINGS
2.1 The following publications, of the issue in effect on date of invitation for

L a_ ST B o maed A bl e memand PLabd <> & asds & - & —— -
bids, shall form a part of this spscification tc the axtent spscifisd herein;

2,1.1 Specifications.-

Military
sewe o o [ SR - h - bz P oo —— - PR o
HIL-D-5020 Dravwings and Data Lisis; Freparation of (For Engines

Accessories, and Other Auxiliary Equipment)
MIL-P-6064 Packaging of Lightwaight Aircraft Accessories
MIL-P-6905  Plates, Information and Identification
MIL-S-7742 Scren-Threads, Standard, Aeronsutical

Air Force-Navy Aercnautical

AN-P-13 Preservation and Packeging; Parts and’'Equipment
(General Specification for)

201.2 Dﬂ'd!!gsn-
Alr Force-Navy Aeronautical Standard Drawing
ANSS534 Resistor - Thermocouple Lead Spool

(Copies of specifications, standards, and drawings required by contractors in connec-
tion with specific procurement functions should be obtained from the procuring agency or
as directed by the contracting officer.) .

3. HREQUIREMENTS

3.1 Materials.- Materials shall be as specified herein, Materials which are not
specifically designated shall be of the best coamercial quality and suitable for the pur—
pose intended,

3.1.1 Fungus-Proof Materials.~ Materials which are not nutrients for fungi shall
be used to the greatest extent practiocsble, Where materials which are nutrients for fungi

uch materials shal. be treated with an approved fungicidal agent.

o
y w

3,2 Design and Construction.- The resistor shall consist of a base and cover, two
terminal posts, and two spools of wire as shown on Drawing ANS5534., It shall be so con-
structed as to withstand the normal strains of jars, vibrations, and other conditions in~
cident to shipping, storage, installation, and service, without failure.
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3.2.1. Base and Cover.= The base shall be of a suitable nonconducting material,

The cover shall be anodized alumimm alloy with suitable insulating bushings provided, for

the two lead ports. Base and cover shsll conform to the dimensions shown on Drawing ANS53lL,

The cover shall be attached by snap slide fasteners of the design shown by Drawing ANS53L

iﬁﬁ Unﬂ..LL IIOV wcm -LOOSE unucr CDH(LL VIUID Dl v:.uranlon.

3.2.,2 Terminal Posts.- The terminal posts shall be as shown on Drawing ANSS3L.

'l"hnv ahall be mp sttached Lo the hase that they will not turn in their mountin Mo £.9

'~ ww v wwwasw e T in v--v.a.a v\ulv;usan LIS AULT

1onmg shall bhe furnished as part of the teminal post and ahall be attached in the order
given: Solder terminal, lock 'Bshar, hex nut pu::.n waaher, lock waeher, and hex nut. The

o wmlemcme abhall e 8 2 et Aa
OAXURAre Shall O 01 CoamesrCiad w-fw‘ DMUHULJ wuueu.

3.2.3 8pools.~ The spools shall be of suitable material and of sufficient sige to
hold the roquire re., They shall be securely attached to the base,

’: °

3.2.3.1 Wire.- The wire used shall be constantan No. 2l Enamel Insulation and shall
be nestly wound on the spocl. The free ends of each spoal of wire thall be secured so that
the wire will not unravel.

3.2.L Peg.- A peg of nonconducting material shall be furnish shown on Drawing

ed as
ANS53L; to secure e the loose end of wire prior to soldering at installation and prevent the

BPOOJ. irom Deconlng unwound.

3.2.5 Screw-Threads.- Screv;éthx'eads shall be in acccrdance with Speéif‘icntion
't""'ub-b"'-T'l'h?- . . .
3.3 Interchangeability.- All parts having the same manufacturer's par'L number shall

Ter o Anmnlatale drntacnnathnnadanl\Tn wiéddl anmbh adtbhaicm el dl cace -~ .
be directly and completely interchangeable with each other with respect to installation and

performance. Changes in manufacturer's part numbers shail b. governcd by ihe drewing number
requirements of Specification MIL~-D-5028.

3.L Einis);.- A1l metal parts, including hai‘dware; -shall be suitably finished to
resist corrosion, . . .

3.5 performance.~ The resistor shall perform satisfactorily when subjected to all
the teste specified In Sectioen L. .

3.6 Identification of Prodact.-

3.6.1 Nameplate.~ The following information shail be permanently and legibly
marked on the Tesictor or on a nameplate conforming to Specnication MIL-P-690%.

RESISTOR, THERMOCCUPLE LEAD SPOOL
ANSS3, - (proper dash No.)

Stock No. (USAF or Navy,-as appliocable)
Hanu.facturer'a Part No.

Contract or Order No,

Manufacturer's Name or Trade-MNark

U S Property

3.6.,2 Use of AN or MIL Designations.- AN or MIL designations shall not be applied
to & product, excep or Qu ] es 5 r referred to in correspondence or
sales ntter, until notification has been received from the Aeronautical Standards Group

that the product has been approved for aeronautical use, by both the Air Force and the

” L3 mwnlonmon v s bad wn (W PREUK P By P TR T IR VO S S St AL Loy Aoy PR
Dol Workmanship.- Workmanship shall be in accordance .with gn-gra commercial
practice cover 8 class of work.
[ —

C——
o e =

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T05:13Z
Check the source to verify that this is the current version before use.

[V



MIL~R-T7790 -

(October 1951) -

L. SAMPLING, INSPECTION, AND TEST PROCEDURES

L.l Classification of Tests.- Th

[SY YN (2]

clagsified as follows:

(a) Qualification tests: Qualification tests are those tests accom-
plished on samples submitted for qualification as a satisfactory

inspection and testing of resistors shall be-

= bt o w= (=3

product.
(v) 1Inspection tests: Inspection tests are those tests accomplished
on the resistors manufactured and submitted for accsptance undsr .

contract.

b.2 Qualification Tests.-

L.2.1 Sampling Instructions.- Qualification test samples shall consist of three
resistors of each manufactureri’s part number upon which quaiification is desired. Samples
shall be identified as required and forwarded to the agency designated in the Letter of

Authorization from the qualifying agency. (See paragraph 6.3.)

L.2.2 Tests.- The Qualification tests of resistors shall consist of all the tests
of this specification. The Qualification tests may at the option of the qualifying agency,
be supplemented with tests under actual service conditions.

L.3 Inspection Tests.- The contractor shall furnish all samples and shall be
responsible for accomplishing the required tests. When mspection is conducted at the con-
tractoris plant, all inspection and testing shall be under the supervision of the Govermn=
ment Inspector. Contractors not having laboratory testing facilities satisfactory to the

Government shall engage the services of a commercial testing laboratory acceptable to the
procuring agency. The contractor shall furnish test reports, in duplicate, showing quanti-

dmdld arn smomemas) o
tative results for all tests required py this specification, and signed by an suthorised

representative of the contractor or laboratory, as applicable. Acceptance or approval of
material during course of manufacture shall in no case be construed as a guaranty of the
acceptance of the finished product,

k.3.1 1Individual Tests.- Each resistor submitted for acceptance umder contract
shall be subjected to the following tests:

(a) Examination of Product
{b) Total Resistance
{(c) High Temperature Resistance

)
r
)
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In addition, each resistor shall be subject to any other test specified herein which the
Inspector congiders necessary to determine conformance with the requirements of-this
specification.

k.3.2 Samglil._ng Tests.- Three sample resistors !‘rcn the manufacturer's first con-
trac or order s selected by the Inspector and subjected to the following tests:

(a) High Temperature Exposure
( b) Cold Resistance

(c) Humidity

(d) vVibration

(e) Fungus Resistance

L.3.2.1 Additional resistors shall be sslected on subsequent contracts for subjec-
tion to the Sampling tests as considered necessary by the Inspector to determine confom-

4.3.3 Rejection and Retest.- When any renre tive sample fails to meet the re-
quirements of the Sampling tests, the lot represente ha.‘Ll be rejected and returned at the
contractor's expense. Arv nsiator fajiling to meet the requirements of the Individual tests
shall be rejected and returned at the contractor'!s expense. Resistors which have been re-

jected may be replaced or repaired to correct the defects and resubmitted for all the specified

w
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tests. Before resutmitiing, full particulars concerning previous rejections and the action
taken to correct the originai defects will be furnished the Inspector. Units rejected
afier retest shali not be resutmitted without the specific approval of the Inspector.

LJ;  Test Conditions.-

4.4.1 Roox Temperature.-~ Whenever the temperature existing at the time of tests
is not specifiec, 1t is to be understood thai the test should be made at room temperature,
25'0 (77'F). When tests are made with room temperature substantially different from the
above value, proper allowance shall ba made for the diffarence from the specified
tamnaratura.

e e =Y -

b.4.2 Resistance Reading.- The resistance may be measured by any convenient msthod
satisfactory to ithe Inepector snich will give the desired accuracy.

f

5  Test Methods.-
L.5.1 Exanination of Product.- Each resistor shall be carefully examined to deter-
mine conformance with this specilication with respect to mailerial, wurkmanship, &nd meriding.

L.z, Total Resistance.- 'I'be resz.;tance of each spooi of n'ire shm be meaaured.
e B T TN T taar - s mos
It shell be 8 Thms =0, +10 percent. The valus of the resistance of each apw.x shall be

ncted for use in the High Temperature testg of parzgraphs L.5.3.1 and 4.5.3.2

L.5.3 Environmental Tests.- The resisicr shall be subiscted tu the follewing
Environmental ¥ests:

L.tS.3.1 igh Temperature Reaistence.- The resistor chall bte piaced within g test

AT AL AL ju W £}

chamber and the 1nﬁzd tmeraim of the chamber raised to 71°C wi ..h an internal relative
heidivy cf not more than S percent, The scurce of heat for the chamber shull be arranged
in such & manner that radi_nt hest shall nct fall on the test specire:n, Trr total volume
occupied by the resiestor being tested shall not exceed 50 percent of the i-ternz: volume
of the test chamber, The resistor £hall be maintained at 71 'C for a period of 1 howr. At
the end of this period and while still at the nigh tempersture, the resistance of tihe ra-
sistor shall be measursd, The rezistance shall be within 0.0F ohms of the va'r: recorssd

in the totsl recistence tes’,

1. ¢ 2 % s PR ) o g -
Legedel Hi g,x. Teuperature BXuce J"c.- The resistcr snall be placed within &
S

LI

chamber and the Iritial tverperswere of une chamber raised to 71°C with an internal relstive
bumidity of not more tnan 5 perc ﬂﬂt. The cource cf hes® for the chamber shall be arranged
in such a mamne:r thai racdiart heat shill net fall on the test specimen. The toial volums
occupied by the resistor being tbsue- shill not .exceed 50 percent of ihe internal volume

{ the test chamber, 1Tne resistor sna.z.l be maintained at 71°C for a perio: cf 15 hours.
Fol.Loning the tesi per;\ou, the rasistor shall be examined, and there shail be no damage as
a result of this test.

L.5.3.3 Humidity.- The resistor shall be placed in 2z test chamber which is capable
of being sealed, and tne temperature and relative humidity raised to 71°C and 95 percent,
respectively, durinz a 2-hour period, The source of heat for the chamber shall be so

arranged that radiant heat shall not fall upon the resistor, The temperature of 71°C and
relative hunidity of $5 percent shall be maintained for a period of 6 hours. At. the con-
clusion of the &-hour periocd the heatl shall be shul off. . During the following 16~hour

period the temperature must drop at a uniform rate with condensation to 38°C or less. The
cycle shall be repeated a sufficient number of times to extend the total time of the test
to 360 hours (15 cycles)., At the conclusion of the 360-honr penod t.he resistor shall be

examined for damage. There shall be no warpags, corrosion, or dsterioration as a result

of this test. Distilled or demineralized water having a pH value of between 6.8 and 7.2
at 25°C shall be used to obtain the desired humidity.

=V amad et .l &
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L.5.3.k  vibration.- The resistor shali be mountid on the apparatus in a position
dynanically similar to Uhe most severe mo untimz likely to be used in service. The ampli~

==
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specified values, Vibration tests shall be conducted under resonant conditions. Resonant
frequencies of the test specimen shall be determined by varying the frequsncy and double
amplitude of the applied vibration slowly through the following ranges:

0.050-inch double amplitude frem 5 to 10 cps.

0.036-inch double amplitude from 10 to 75 cps.
110g vibratory acceleration from 75 to 500 cps.

This procedure shall be followed successively for vibration applied along thres mutually
perpendicular axes of the test specimen., Whensver practicable, functioning of the test
specimen shall be checked concurrently with the operation of scanning the frequency range
for resonant frequencies, The resistor shall be vibrated at the indicuted resonant condi-
tions for the following periods and with the applied double amplitude or vibratory acceler-.
ation listed above: .

At room temperature 60 minutes
At 71°C 15 minutes
At -55°C 15 minutes

These periods of vibration shall be accomplished in sequence for each of three mutually
perpendicular axes of vibration. When more than one resonant frequency is encountered with
vibration applied along any one axis, the test period may be accomplished at the most severe
resonance or the period may be divided among the resonant frequencies, whichever is con-
sidered most likely to produce failure., When resonant {requencies are not apparent within
the specified frequency range, the resistor shall be vibrated for periods twice as long as
those shown above for resonance, at a frequency of 55 cps and an applied double amplitude
of 0.060 inch. There shall ‘be no damage, and no parts shall become locsened as a result of
these tests. The resistance before and gfter the test shall be the same within 20,01 ohm.

L.5.3.5 Fungus Resistance.-

L.5.3.5.1 Method.~ At least five fungi shall be used in each test. Five groups of
fungi are listed below, and one type of fungus from each group shall be used. In preparing
the spore suspension, distilled water (having a pH value between 6.6 and 7.2 at 25°C) shall
be prepared by sterilization in convenient containers (approximately 100 xl each). Approx-
imately 10 ml of the solution shall then be introduced directly into a stock culture of one
fungus and shaken vigorously so that a well sporulated suspension will result without dis~
turbing the agar. This process shall be repested for each type fungus. The separate spore
suspensions from the five types of fungi shall then be mixed together in an atohizer to
provide a composite suspension, The equipment, including applicable external connections
shall be placed in a mold chamber maintaining an internal temperature of 30°C and a relative
humidity of 95 percent, and sprayed with the suspension of mixed spores similar to those
encountered in tropical climates. The test period shall be 28 days. At the conclusion of
the test, the equipment shall be visually inspected to determine that no growth of fungue
has occurred,

L.5.3.5.2 Organisms.-
e —————

Grouwp I Chaetomium globosum USDA 10L2.2 or Myrothecium verrucaria
Group II  Rhizopus nigricans S.N. 32 or Aspergilius niger USDA
Oroup III Assargillus flavus AMC No. 26 or Aspergillus terreus PQMD

Group IV Penicillium luteum USDA 1336.1, Penicillium sp, USDA
1336.2 or Peniciilium citrinum ATCC SBLS.

Group V Memnoniella echinata AMC. No. 37 or Fusarium moniliforms
UsSta 100%. 1
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L.5.3.5.3 Stock Culture Designation and Source.-

Symbol s ~ Source
UJsDA U. 8. Department of Agriculture, Beltsville, Maryland
ATCC American Type Culture Collection, Oeorgetown University,

Hashmgton R D. C.

PQMD  Philadelphia Q.M. Depot, 2800 South 20th Street,
Philaedelphia, Pennsylvania

AMC Wright Air Development Center, Materials Laboratory,
Wright~Patterson Air Force Base, Dayton, Ohio

S.N. Dr. W. B, Heston, Biological Laboratories

8y
[ S S S, casbrdrs. Massachusetis

Harvard University, Cambridge. lHassachuse

L.5.L Cold Resistance.- The resistor shall be subjected to a temperature of -65°C
(-85°F) for a periad of LG hours, There shall be no damage.

S. PREPARATION POR DEZLIVERY

5.1 Application.- The packaging, packing, and marking requirements specified
herein apply '6':';1? To direct purchases by or direct shipments to the Qovermxent.

5.2 Preservetion and Packaging.- The resistor shzll be prepared for zhipment in
accordance wiin Group I of Specﬁlcau:\on MIL-P-6064, in a tvpe I, class I container,
Preservation shall be in accordsnce with Specification AN-P-13, method 1A, withovt

nwaos wrats e
prSSeivaviva.

5.3 Packing.- Recistors shall be packed for shipmenti in accordance with Speci-

fication MIL=F-506L
5.4 Marking and Labeiing.- Interior packages and shaipping conlaineTs shall be
marked in a:coroance Wiith FLilL-F-005L in addition to the markings specified herelr.

S.4.). Packages.- Each intericr package shall be durab ly and legitly marked with
the following information in such a manner that the markings will not becor. damaged when

the packages are opened.

RESISTOR, THERMOCOUPLE LEAD SPOOL
AN5S3y - (proper dash No.)
Stock No. (USAF or Navy, as applicable)

Manufacturerts Part No,

Auial Vel va v e

Quantity

Contract or Order No.

Name of Hanufacturer

Name of Contractor (if different frop manufacturer)

Date of Manufacture

6. NOTES
6.1 Intended Use.~ The resistors covered by ‘this peclhcation are intended for
use in aircralt Ihermocouple leads installed in accordance with Drawings ANDIOLOS and
110408,

6.2 Ordering Data.,- Requisitions, contracts, and orders should s
number of the resistor desired, quantity, and whether overseas packing is
Section 5 and Specification MIL-P-606L.)

On
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6.3 Provisions for Qualification Tests.- The right is reserved to reject any bids
on items which nave .ot been subjected to the required testa and found satisfactory. The
attention of the manufacturers is called to this provision, and they are urged to request
authorization for tests of the items which they propose to offer to the Air Force or Navy
under this specification. Requests for autharization of tests together with certified
test reports showing conformance with al1 the requirements of this specification and the
manufacturer's assembly and detail drawings, and for inforwation aS to the marking and for-
warding of samples should be addressed to the Commanding General, Wright Air Development
Center, Wright-Patterson Air Force Base, Dayton, Ohio; or to the Bureau of Aeronautics,
Navy Department, Washington 25, D. C., the qualifying agencies, with a copy to the other
Service.,

6.3.1 It is to be understood that upon receipt of the Letter of Authorization,
samples shall be furnished at no cost to the Government, and thal the manufacturers shall
pay the transportation charges to and from the degsignated point where tests are to be made.
\n the case of failure of the sample or samples submitted, consideration will be given to
the request of the manufacturer for additional tests only after it has been clearly shomn
that changes have beern made in the product which 'the Govermnment considers sufficient to
warrant additional testis.

NOTiCE: When Qovernment drawings, specifications, or other
data are used for any purpose other than in connection with
e definitely related Government procurement operation, the
United States Government thereby incurs no responsibility
nor any obligatioun whatsoever; and the fact that the Govern-
men’ may have formulated, furnished, or in any way supplied
the said drawings, specifications, or other dala is not to
be regarded by implication or otherwise as in any manner
licensing the holder or any other person or eorporation, or
conveying any rights or permission to marufacture, use, or
selli any patented invention that may in any way be related
theretoe.

Custodians:
Navy - Bureau of Aeronautics
Air Ferce

Other interest:

-3
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: SPECIFICATION ANALYSIS SHEET A e e
INSTRUCTIONS

Tnis sheet is to be {illed out by personnel either Government or contractor, involved in the use of the aspec-
ilicution in procurement of products fof ultimete use by the Department of Defense. This sheet as provided for ob-
taining informatior con the use of this specification which u&l ansure that suitsble products can be procyred with ol
minimur amount of daelsy and &t the least cgst. Comments an? the return of this fore wi e cpprecuteg, Fold on]
liner or reverse syde, steple 1n corner, ani send tC Preparing MCtivily /es indicated on reverse hereof).

SPECIFICATION

URGANTZATICN (Cf submitter) CITY AND STATE I

O

OOLUAR AMOUNT
$

[CONTNACY NO. . JQUAKRTTYY OF T TEM!

MATERIAL PROCURED UNDEE A

T oiRECT GOVERNMENT CONTRACT [J suscontract
T. HAS ANY PAR] OF THE SPECIFICATION CREATED PROBLEMS OR REOU)PLD INTERPRE TATION IN PROCUREMENT USE?
A. GIVE PARAGHAPH NUMBER AND WORDING.

8. RECOMMERDATIONS 7Ok CORRECTING THE DEFICILNCIES.

2. COMMEKNTS ON ANY SPECIFICATION RECQUIREMENT CONS|IDERED TOO RIGID

3. 1S THE SPECIFICATION RESTRICTIVE?

— pm— - - - s
3 ves L NO  IF FYEST, IN WHAT wAYY

4. REMARKS (Attach any Kertinenl datawhich sey be of use in improving this specification, If thereare addi- !
tional popers, attach to foram andplace both in an envelope eddressed to preparingactivity) - .

SUBMITTED BY (Printed or typed name and sctivity) DATE
DD "o 1426 REPLACES NAVSHIPS FORM 4863. WHICH IS OBSOLETE PLATE NO. 15419
1] RArR 93
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