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FOR
LOADING TESTER (T-21A)
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A. APPLICABLE SPECIFICATIONS AND DRAWINGS

A-l. The following specifications form a part of this
specification unless specific exceptions are made herein.

SANDIA CORPORATICN SPECIFICATION
CPS-3, Commercial Packaging Specification for
Electrical Test Carrying Cases with or without Electrical

Test Set.

A-2, Sandia Corporation Drawings. The following
drawings shall form a part of this specification:

Drawing Number Quantity
NX 105147 Unit Sub-Assembly, T-21A 1
NX 578384 Case Assembly, T-21A 1

s+ 577924 Cable Assembly CT-528 1

# 577936 Cable Assembly CT-530 1

» 577906 Cable Assembly 2

» BO6BO6 Bolt 8

st 804086 Washer-Lock 8

» 804957 Knob. Instrument 2

# Items in the quantities indicated by the column
to the right shall be shipped with the T-21A as loose parts.

A-3. Precedence. The order of the following indicates
precedence whenever their recuirements are in conflict,

a. Contract

b. Drawings

¢c. This Specification

d. Reference Specifications
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B. PURPOSE AND SCOPE

B-l1. This specification covers the manufacturing informa-
tion needed to build the T-21A and the mechanical and electrical
requirements that it must meet.

C. MATERIAL AND WORKMANSHIP

C-1. Approved Materials. The materials for each part
shall be as specified herein. Where a definite material is
not specified, a suitable material shall be used. Acceptance
or approval of any constituent material shall not be construed
as a guarantee of the acceptance of the finished product.

C-2. Substitution. If the manufacturer desires to sub-
stitute for a specified or previously approved material or
fabricated part, he shall submit to the procuring agency, a
request together with evidence to substantiate his claim that
such a substitution is suitable. At the discretion of the
procuring agency, test samples may be required to prove the
suitability of the proposed substitution. No substitution
may be made without the written approval of the procurement
agency.

C-3. Solder and Solder Flux,

C-3a. Cleaning. All joints shall be clean before
solder is applied. Only a Non-Corrosive Cleaner may be used
when a cleaner is required.

C-3b. Seoldering Flux., Orly rosin, rosin and alco-
hol, or equivalent plastic rosin mixture may be used as a
flux for soldering or for cleaning soldering irons. No acid
or other corrosive material shall be used in any mixture.

C-3c. Soldering. Soldering shall be done so that
cod electrical and mechanical connections are obtained.
There shall be no "Cold Joints." Sufficient heat shall be
applied to the joint so that solder flows freely and com-
pletely over the joint. No damage to adjacent parts shall
result from soldering operations.

C-L. Workmanship. The complete assembly shall be manu-
factured and processed in a careful and workmanlike manner
in accordance with good shop and manufacturing practices.
The workmanship shall be satisfactory to the procuring agency.
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B. PURPCSE AND SCOPE

B-1. This specification covers the manufacturing informa-
tion needed to build the T-21A and the mechanical and electrical
requirements that it must meet.

C. MATERIAL AND WORKMANSHIP

C-1. Approved Materials. The materials for each part
shall te as specified herein. Where a definite material is
not specified, a suitable material shall be used. Acceptance
or approval of any constituent material shall not be construed
as a guarantee of the acceptance cf the finished product.

C-2. Substitution. If the manufacturer desires to sub-
stitute for a specified or previously approved material or
fabricated part, he shall submit to the procuring agency, a
request together with evidence to substantiate his c¢laim that
such a substitution is suitable. At the discretion of the
procuring agency, test samples may be required to prove the
suitability of the proposed substitution. No substitution
may be made without the written approval of the procurement
agency.

C-3. Solder and Solder Flux.

C-3a. Cleaning. All joints shall be clean before
solder is applied. Only a Non-Corrosive Cleaner may be used
when a cleaner is required.

C-3b. Soldering Flux. Only rosin, rosin and alco-
hol, or equivalent plastic rosin mixture may be used as a
flux for soldering or for cleaning soldering irons. No acid
or other corrosive material shall be used in any mixture.

C-3c. Soldering. Soldering shall be done so that
cod electrical and mechanical connections are obtained.
There shall be no "Cold Joints." Sufficient heat shall be
applied to the joint so that solder flows freely and com-
pletely over the joint. No damage to adjacent parts shall
result from soldering operations.

C-L. Workmanship. The complete assembly shall be manu-
factured and processed in a careful and workmanlike manner
in accordance with good shop and manufacturing practices.
The workmanship shall be satisfactory to the procuring agency.
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D. GENERAL REQUIREMENTS

1. Description. The T-21A is a piece of test equipment
used for checking the operation of the MC-1 or MC~-3. It con-
tains switching circuits to operate either MC-1 or MC-3 with
the proper time delays and it indicates when the MC-1 or MC-3
has operated.

D-2. Storage Conditions. Iuring storage the T-21A may
be subjected to seasonal variations of temperature between
- 20° F and + 1UL0° F and relative humidities from O to 100
percent during storage for up to five (5) years. Upon being
withdrawn from storage, the T-2lA shall be examined for fail-
ure, and shall be capatle cf normal operation in accordance
with the regquirements of this specification.

D-3. Environmental Regquiresments. The requirements spe-
cified in the following paragraphs are mandatory requirements.
It is considered that the design of the T-21A is such that
when all electrical and mechanical specifications are met,
the T-21A, will be capable cf meeting these detail require-
ments. It is not necessary that units be tested for com-
rliance to these reguirements according to any specific sampling
plan or rate. The manufacturer should assure himself to his
own satisfaction that the product complies with these require-
rents. Units may be tested at random by Sandia.

D-3a. Equipnent Non-Cperating. The T-21A shall
be capable of withstanding tne following environmental con-
ditions when contained in its case with the 1id clesed,

{1). Barcmeitric Fressure. The T-21A shall
te placed in a chamber and the internal absolute pressure
reduced to 11 inches of mercury # S percent and the ambient
temperature reduced to - UG® F + 5°. The e ipment shall
be stabilized at that pressure and temperature for a period
of one-half hour. When the Unit returns to normal room
temperature and pressure, it chall be examined for failures,
and shall be capable of normal operation in accordance with
the requirements of this speciflication.

(z). High Temperature. The T-21A shall

be placed within a chamber and the internal temperature of
the chamber shall be raised t¢ + 170° F +# 5° with an internal
relative humidity of not more than 10 percent. The source

of heat for the chamber shall be arranged in such a manner
that radient heat snall not fall upon the test specimen.
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The total volume occupied by a single item of equipment, or
by several items, shall not cxceed %0 percent of the internal
volune of the test chamber. The T-21A shall be maintained
at + 170° F for a period of 10 hours. Then the equipment
shall be allowed to return to room temperature, examined for
failures, and shall bte capatle of normal operaticn in accord-
ance with the r .(uirements of this specification.

(3). Low Temperature. The T-21A shall be
placed in a test chamber and occoled to and maintained at a
temperature of - 65° F + 5° for a minimum of 10 hours. The
temperature of the enuivment snall be allowed to return to
normal room temperature, anu then the T-21A shsall be examined
for failures, and shall te capatle cf normal operation in
accordance with the recuirements of this specification.

(L). Vibration. The case containing the
T-21A shall be secured o a vibration tabtle and vibrated in
three mutually perpendicular directicns with the frequency
varying between 10 and 50 cycles per second £ 2 percent at
a total excursion of 0.06 inch # 5 percent for a period of
45 minutes in each plane. The freguency in tnis test shall
vary uniformly from 10 to 50 cycles per second and return
to 10 cycles per second in approximately one minute. Upon
completion of this test, the ecuirment shall be examined
for failures, 2nd shall be capable ¢f ncrmal operation in
accordance with the requirements of this specification.

(5). Shock. The equipment shall be given
shock tests in the following manner,

(5)a. Drop Edgewise Test. The T-21A
in its case shall be supported at one end of the base on a
sill six inches in height rlaced at rignt angles tothe longi-
tudinal axis of the base, The cprosite end of the case shall
then be raised and allowed %o fall on a concrete or similarly
nard platform from heights of 6, 12, 18, 2L, 30 and 36 inches
successively. This test shall be applied to each end of the
case. If the size of the case and the location of the center
of gravity are such that drop tests cannot be performed from
a1l the prescribea heights, the greatest attainable height
shall be the heiyht for succecding drops until a total of six
drops have been perlormed. Upon completion of this test the
cquipment shall be examined for failures, and shall be capable
of normal operatien in accorcancs with tre requirements of
this specification,
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(5)b. Drop Cornerwise Test. In addition
to the six inch sill used in the Drop Edgewise Test above,
a six inch block shall be placed under one corner of the
supported end of the case containing the T-21A, so that, when
allowed to fall, the case snall hit on just one corner of the
opposite end of t".: base. Tne opposite end of the case shall
then be raised and allowed to fall on a concrete, or other
hard surface, from heights of 6, 12, 18, 24, 30 and 36 inches
successively. The height shall be measured from the lowest
corner to the raised end. The test shall te applied to all
four bottom corners of the case, If the size of the case and
the location of the center of gravity are such that drop tests
cannot be rerformed from all the prescribed heights, the greatest
attainable height shall be the neight for succeeding drops un-
til a total of six drops have been performed on each corner.
Upon completion nf i test, the eguipmen® shall be examined
for fazilures, znd shall be capable of normal operation in
csccordance with trv requirements of this specification.

(5)c. Tipcver Test. The cage, containing
the T-21A, snhall be stood on 1ts base and then shall be tipped
over in Juch a manner that it comes to rest in a horizontal
position after fa2lling freely and striking a concrete or other
hard surface. This test shall be repeated until the T-21A
has been tipped over on {ront, back, and both sides. Upon
completion of this test, the ecguipment shall be examined for
failures, and shail be capatle of normal operation in accord-
ance with the recquirements of this specification.

D—Bb Equipment CUperating. The T-21lA shall be
capable of withstanding the fclliowing COnClulOﬁS when con-
tained within xtd case with the lid removed and all associated
catles attached,

(1). Darometric Pressure. Tne T-21A shall
be piaced in a chamber anu tie internal pressure reduced to
21 inches of mercury # 5 percent, and the ambient temperature
reduced 4w 0° F = 5°, Tne ejuiprnent snall be stabilized at
this pressure ancd tnrp rature for a period of two hours. The
equipment shall be capatle ¢ normzl operaticn, in accordance
with the reqguirements <{ thils specification twice during the
test, and upon compleli .n of

]
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Temperature and Humidity, Place the

\E)
an

T-¢lA in a cnarceor ans recuce the temperature to 0° F 2 5°
and maintain thils lenverature for 10 hours, then raise the
terperature to + 130° F 42 §°, and meintain this temperature

for a period of 10 hours. The relative numidity at + 130° F
shall be 45 rercent (wet Yult 2 Z° F and the dry tulb + 1° F
te¢ produce the relative numidity specified). The relative
”?erq‘urp need not be controlled. The
nined for failures and shall be capable

(

humicdisy a2t cther temp
ermiipment o
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of normal operation, in accoruaszace witn the reguirements of
this specificaticn, once every twi hours during the test, and
upon completion of the test.

(3). Vibretion. The case containing the
T-21A snall be ~.cured % a vicirstion table and vibrated in
three mutually verpendicular Jdrections with the frequeacy
varying between 10 and 35 cycies per second * 2 percent at
a total excursion of 0.032 inch = 5 percent for a perlod of
L5 minutes in each plane. Tne frequency in this test shall
vary uniformly from 10 to 55 cycles per second and return to
1C cycles ver gecond in aprroxinately ore minute. Upon com-
rletion of this test, the equipaeni snall be exanined for
{failures, and shall be capablie of normal operation in accord-
ance with the requirements of wiiis specification.

Be iETALL REQUININENTS

The detail recuirements are as specified on the drawings
and in this .;pcc:.flcg...lon.

B-1. Functional Recuirerments. All T-21A components
shall operate in proper orersling secuences as well as correct
srerating times. With referenco %o Partial Schenmatic Drawing
umber 106567, the follcwing recuirements shall be met.

E-la, Oreration of lie lﬁ«s, Circuit Breakers, and
e - AL
Switches., Tue (“PulAG or closing vperation of every relay,

circuit ureaker, and switch snall bLe checked for correct
operaticn,

#itd a vower supply of 28-v

E-ip. Power-Un-Test.
» T-Z1A ir‘.h‘.?, conrector, the following items

C connected tn the

shall be checked.
TON

each inaicatosr licht sha

The operation of
rush in to test.

:iay Circuit. The time delay
for the reloy 7177:70.% minutes with input

h -
rower cupoly xﬂintpinei at ¢« 1-v [C.

5-2. C= nulfllt Test. W.tiooso suitablle metnod, a polint

W point cOTtAnuity tent nnnil e onade in accordance with
e sclivmatic, exccpt Lisse oo ants adready tested in Bed,
This econtirmuity Lest ctall inco o ae o continuity test of all
agzociated crllen.
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-3, Insulation Resistance The insulation resistance
of the wiring and connectors sualli be measured with a megohm
bridge, megger, or ty other aprroved methods abl a potential be-
tween 100 and S500-v IC with an electrification time not to ex-

.P1v.

ceed two rminutes, The insulation resistance shall not be less
than 50 megohms when measured tetween each circuit and the case

with all remaining insulated circuits connected to the case.

joW )

E-h. Dielectiric Sirenrth. Voltage breakdown shall not
nccur when an aliernating potential of S00-v AC rms 60 cycle,
is applied between ecach circuit and the case with all remaining

insulated circuits connected the case,

PN

o
F, METHCLG OF TESTING, SAMPLING AWD INSPECTION

F-1. 1Inspection. If an authorized representative 1is
assigned by the nrocuring agency, he may be present at the
point of manufacture during testing to ueuermlne compliance
with the reguirerents of this specification.

F-2. Test Facilities at the Flace of lanufacture. The
manufacturer shall nave avallable and maintain all necessary

‘acillties and emiipment at
all tests of Secticn "EN of

-

I
A

his specification. The test

1a

the »oin! of mamufacture for making
th

i

aquipment shall be adequate in cuantity W enatle the inspection
tn Yeep up with nro tvction. The test equinment shall be of
sufficient accuracy s juality to cernit performance of the
recuired tests.

F.3. Test Cenditions., tnless otherwise specified, all
measurements, tests, onot calibrations shall be made, for the
comrlete gection "E" wilh the ¢oiinment at an ambient tempera-
ture of + 77° F 2 5° und at swlient iu idity and oressure.

F-li. Tert Reoorus, When trhey are re-uired by the pro-
Curing agency, Tecurose shall e made of il measurements
recuired in 211 tests of this specification. The records
shall e submitted o tie procuring agency with the tested
units,

F-5. Prmiucticn Tests. Production tests shall be cone
ducted by the coniracior on unit to deteriine whether
Lthe a";iﬂ“nut is meeting toe recvdirenents of Section "EM of
Lhis nc1:;caaic.. The rrops nroaucticn test procedure
ani a 1- +f recuired test o -t shall te prepared by
the co“creC¢3r and submitled 1o the procuring agency for

ayrroval.

(&)

bt
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F-6, Quaiii/ astureance Tests. Qualitly Assurance Tests
shall be conducted vy tie rvrocuring agency at a point desig-
nated by tue agency and on Uie basis of a sampling rate agreed
upon by the procuring agency snd the centractor. These tests
shall be of such scone as o determine wnether the equipment
meets the requirements of Sectinns “D" and "B" of this speci-
fication.

3. FACKING, FACKAGING, ANL M RXING FUR SHIRMENT

G-1. The T-21A shall bte snipped indivicually in its own
container with ico:e parts as listed in Section A-2 of this
3pecif1cation. Fackaging snhall be accorging to Sandia Corpora-
ticn Commercial Packaging Specificaticn for glectrical Test
Carrying Cases with or without Electrical Test Set, CPS-3.

Ho MTES

H-1. GCopies of joint Army-Havy spncifications and Federal
specificavicns nmay be obtained upon application to the Superin-
tendent of docu:ents, Government Prlntlng 3ffice, Washington 25,
D. C. Wnen reruesting copies, cive number, title, and the date

H-2. Cornies of Army-Ravy aoronautical specifications may be
obtained upon appiication to the Commanding General, Air Materiel
Command, Wright-Patterscn Air Force Base, Dayton, Ghio. When re-
muesting cories, give Lumber, title, and the date.

Ha3. Cnnies -8 Euresu of {riusnce specifications may be ob-
tained pon rprlic~tion o whe sureau of Crdnance, Navy bepart-
=~ent, washington 27, L. C. Wusorn requestin, copies, give number,
titie, srd the cnte,

Heli.  Copiers of Sandia Corneriticn mpecifications may be
ohtainel vpen apviicatlon to the vprocuring agency or its autho-
rized representative. Wnen reguesting copies, give number,
title, and the date.

nies of Sandds Corrorition drawings may be cblained
JLAsn e e nrocuriny agency or its authorized re-
. Wwnen reguesting covies, give number, title, and

(T vy o -~ - vy
. Cumies of 'p”hCo';
and sraers may be obtal

IR

ed
ageacy. wnen reﬂueov4ng couies, lee nunber, vlule, and the

u—,

S22 .
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