
PRODUCTION SPECIFICATION
FOR

LOADING TESTER (T-21A)

v i'•`•••••_;•	 "'-• • '',•••••••',":....',1.-•	 • ; • -.	 •	 •

- -	 . •- 	 • 	 --••■

r1,...- _ 	
,
,

i' Acarr:r., ''.... Ai.: A. •.:::.: 0.1 . L
--.11.,79,,,,,..„1 Petue

	

W,.....,-; 	

	

,IcAr 	

12 • 	---41,-,	 .,
,

SANDIA CORPORATION

1111111110 INFORMATION



111111111111111111111111•11
-1754B (Sp)

Original Page 2
PER 13,377

UNCLASSIFIED 	 July 18, 	 1952

TABLE OF CONTENTS

PAGE

A. APPLICART•;' SPECIFICATIONS AND DRAWINGS 	 4
B. PURPOSE AND SCOPE 	 5
C. MATERIAL ANDWOREMANSHIP 	 5
D. GENERAL REQUIREMENTS 	 6

E. DETAIL REQUIREMENTS 	 9

F. METHODS. OF TESTING, SAMPLING AND INSPECTION 	 10

G. PACKING, PACKAGING, AND MARKING FOR SHIPMENT 	 11

H. NOTES 	 12

UNCLASSIFIED



•
SC-1754B (Sp)
Original Page 3
AR 13,377
July 18, 1952

0 ISTRIBUTION

1,2/85 Tyler, C. L. - AEC, SF00
3/85 Los Alamos Documentary Division
4/8e Worth, D. F. Jr., AEC

5,6/05 Stowers, J. C. - AEC, Royal
7/85 Thome, R. E. - AEC, Sandia

8-13/85 Kilmer, J. B. - Royal
14/85 Barncord, C. R. - 1231
15/85 Benson, J. W. - 2225
16/85 Bice, R. A. - 1210
17/85 Biskner, L. J. - 2530
18/85 Bradford, R. J. - 2240
19/85 Lill, R. J. - 2242
20/85 Draper, E. H. - 1240
21/85 Egger, S. L. - 1546
22/85 Findlay, R. - 2230
23/85 Fortine, F. J. - 1545, Tbg
24/85 Gomel, C. L. - 1544, Charlie
25/85 Harrison, J. R. - 1543, Baker
26/85 Jenkins, W. G. - 2241
27/85 Johnson, C. L. - 1547
28/85 McGillicuddy, F. E. - 2243
29/85 Massey, D. J. - 1511-3
30/85 Morse, T. B. - 1530
31/85 Murphy, D. E. - 1541
32/85 Neibel, L. R. - 1542, Able
33/85 Smith, W. A. - 2531-2

34-36/85 Viney, H. E. - 1521
37/85 Walker, Paul D. - 2241-1

38-43/85 AFSWP Classified Library
44-85/85 Sandia Corporation Document Room

-3-



, SC-1754B (Sp)
Original Page 4
PER 13,377
July 18, 1952

PRODUCTION SPECIFICATION
FOR

LOADING TESTER (T-21A)
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July 18, 1952

A. APPLICABLE SPECIFICATIONS  AND DRAWINGS 

A-1. The following specifications form a part of this
specification unless specific exceptions are made herein.

SANDIA CORPORATION 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
* 577924 Cable Assembly CT-528 1
* 577936 Cable Assembly CT-530 1
* 577906 Cable Assembly 2
* 806806 Bolt 8
* 804086 Washer-Lock 8
* 8o4957 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 requirements are in conflict.

a. Contract
b. Drawings 
c. This Specification
d. Reference Specifications 
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B. PURPOSE 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 WURXMANSHIP 

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. 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
ood 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-4. 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.•

-5-
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D. GENERAL REQUIREMENTS 

D-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 MG-3
has operated.

D-2. Storage Conditions. Luring storage the T-21A may
be subjected to seasonal variations of temperature between
- 20° F and + 1i0° F and relative humidities from 0 to 100
percent during storage for up to five (5) years. Upon being
withdrawn from storage, the T-21A shall be examined for fail-
ure, and shall be capable of normal operation in accordance
with the requirements of this specification.

D-3. Environmental Requirements. The requirements spe-
cified in the following paracraphs 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 of meeting these detail require-
ments. It is not necessary that units be tested for com-
pliance to these requirements according to any specific sampling
plan or rate. The manufacturer should assure himself to his
own satisfaction that the product complies with these require-
ments. Units may be tested at random by Sandia.

D1-3a. Equipment Non-operating. The T-21A shall
be capable of withstanding tne following environmental con-
ditions when contained in its case with the lid closed.

Cl). Barometric Pressure. The T•21A shall
he placed in a chaber and the internal absolute pressure
reduced to 11 inches of mercury 5 percent and the ambient
temperature reduced to - 110° F f 5°. The eipment 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 shall be examined for failures,
and shall be capable of normal operation in accordance with
the requirements of this specification.

(2). High Temperature. The T-21A shall
be placed within a chamber and the internal temperature of
the chamber shall be raised to 4- 170 ° F ± 5° with an internal
relative humidity of not more than 10 percent. The source
of heat for the chamber shall. 	 arranged in such a manner
that radient heat shall not fall union the test specimen.
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The total volume occupied by a single item of equipment, or
by several items, shall not exceed 0 percent of the internal
volume 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 be capable of normal operation in accord-
ance with the r ,uirements of this specification.

(3). Low Temperature. The T-21A shall be
placed in a test chamber and cooled to and maintained at a
temperature of 65° F 5° for a minimum of 10 hours. The
temperature of the e(luipment shall be allowed to return to
normal room temperature, anU then the T-21A shall be examined
for failures, and shall be capable cf normal operation in
accordance with the requirements of this specification.

(4). Vibration. The case containing the
T-21A shall be secured to a vibration table and vibrated in
three mutually perpendicular directions 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 frequency in this 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 equipment shall be examined
for failures, and shall be capable of normal 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 placed at right angles tothe longi-
tudinal axis of the base. The opposite end of the case shall
then be raised and allowed to fall on a concrete or similarly
hard platform from heights of 6, 12, 18, 2I, 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
all the prescribeu heights, the greatest attainable height
shall be the heir:ht for succeedin drops until a total of six
drops have been prfc)rmed. 1)oo:1 completion of this test the
equipment shall be examined for failures, and shall be capable
of normal operation in accordance with the requirements of
this specification.

-7-
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(5)b. Drop Gornerwise 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 snarl hit on just one corner of the
opposite end of f 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, 214, 30 and 36 inches
successively. The height shall be measured from the lowest
corner to the raised end. The test shall be 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 performed from all the prescribed heights, the greatest
attainable height shall be the height for succeeding drops un-
til a total of six rops have been performed on each corner.
Upon completion of :..is test, the equipment shall be examined
for failures, and shall be capable of normal operation in
accordance with the requirements of this specification.

(5)c. Tipever Test. The case, containing
the T-21A, shall be stood on its Case and then shall be tipped
over in such a manner that it comes to rest in a horizontal
position after falling freely and striking a concrete or other
hard surface. This test shall be repeated until the T-21A
has been tipped over on front, back, and both sides. Upon
completion of this test, the equipment shall be examined for
failures, and shall be capable of normal operation in accord-
ance with the requirements of this specification.

D .-3b. Equipment Ueerating. The T-21A shall be
capable of withstanding the following conditions when con-
tained within its case with the lid removed and all associated
cables attached.

(1). Barometric Pressure. The T-21A shall
be placed in a chamber an the internal pressure reduced to
21 inches of mercury t 5 percent, and the ambient temperature
reduced to 0° F * 5°. The eeluipment shall be stabilized at
this pressure and temperature for a period of two hours. The
equipment shall be capable ef normal operation, in accordance
with the reg%irements cf this specification twice during the
test, and upon completf.n of the test.

1/42). Temperature and Humidity. Place the
T - 21A in a chamt ,er 	 reouce the temperature to 0 ° F 	 5°
and maintain this temperature for 10 hours, then raise the
temperature to + 130 ° F 5 ° , and maintain this temperature
for a period of 10 hours. The relative huinidity at + 130° F
shall be ':45 r?rcpnt wet 	 2° F and the dry bulb f 1 ° F
tc produce the relative humidity specified). The relative
humidity at other temperatures need not be controlled. The
er:uipment shall to examined for failures and shall be capable
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of normal operation, in accorua:ace with the requirements of
this specification, once evr.,- 	 hours during the test, and
upon completion of the test.

(3). Vibration. The case containing the
T-21A snail be - .cured to a vibration table and vibrated in
three mutually perpendicular dre:ctions with the frequency
varying between 10 and 55 cycles per second -.i 2 percent at
a total excursion of 0.03 inch 1 	 percent for a period of
L5 minutes in each plane. Tne frequency in this test shall
vary uniformly from 10 to 5 cycles per second and return to
10 cycles Per second in approxiately one minute. Upon com-
pletion of this test, the eqb2nt shall be examined for
failures, and shall be capable of normal operation in accord-
ance with the req,,:irenents cf ,;Lis specification.

E. 	1..EQUIREENTS

The detail rec:Idrements are as specified on the drawings
and in this specification.

E-1. RecLirer.ents. All T-21A components
shall operate in proper one: -,tin;- secuences as well as correct
orerating times. Witb reference to Partial Schematic Drawing
Number 10'3'67, the followin r-q,irements shall be met.

E-la. (-3-eration of 	 Circuit Breakers, and
Switches. The (nehir4r; or cl-,:sih.; ueration of every relay,
circuit breaker, and switch :;haIl be checked for correct
operation.

E-lb. Power-0n-Test. With a power supply of 26-v
DC connected to: the T - 2IA • 	 cf.nhector, the following items
shall be checked.

(1). 	 1,1,-hts. The operation of
mac~ 	 liht 	 Push in to test.

2). Time 	 1 	 Circuit. The time delay
for th relay 	 0.5 minutes with input
power r:up- ly . - Pintpihei at 2' 	 1 -v LC.

E-2. Cntinuitz Tr!Rt. 	 7aetnod, a point
to point continuity 	 : 	 in accordahce with
the cch ,fmatic, exc:Jt alrea4 touted in F.-.
This cchtinuity test cLal_l m o.. 10 ;A continuity test of all
associateA
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L-3. Insulation Resistance Test. The insulation resistance
of the wiring and connectors snali t ie measured with a megohm
bridge, megger, or by other approved methods at a potential be-
tween 100 and 500-v DC with an electrification time not to ex-
ceed two minutes. The insulation resistance shall not be less
than 50 megohms when measured between each circuit and the case
with all remaining insulated circuits connected to the case.

E-h. Dielectric Strenzth. Voltage breakdown shall not
occur when an alternating potential of 500-v AC rms 60 cycle,
is applied between each circuit and the case with all remaining
insulated circuits connected to the cane.

F. METii0Lcr; -F 	 SAYFI,ING AND INSPECTION 

F-1. Inspection. If an authorized representative is
assigned ty the procuring agency. he may be present at the
point of manufacture (Wring testing to determine compliance
with the requirements of this specification.

F-2. Test Facilities at tree Flace of Manufacture. The
manufacturer shall have available and maintain all necessary
facilities and erlaipment at the rain' of manufacture for making
111 tests of Section "E" of this specification. The test
equipment shall be adequate in auantity to enatle the inspection
to keep up with 7roction. The test equipment shall be of
sufficient accaraai as1 	 to permit performance of the
required tests.

F-3. Test Conditions. Unless otherwise specified, all
measurements, tests. :7e-.a calibrations shall be made, for the
complete section "s" with the f , ; ._i7.7;c-nt at an ambient tempera-
ture of + 77 ° F 	 5 ° 	at	 ti ::t huaidity and Pressure.

F-li. Te-t Resaras. 't-Lea 'aey 	 re71,ired by the pro-
c,ring agency, r, earae shala 	 (..! 	 measureh.ents
reqaired in a.1 tests (f tai s sreaification. The records
!Inpil he nubmitted to tne nr, , curing agency with the tested
units.

.eduction tests shall be con-
oh an it to determine whether
eaairer,ents ,af Section "E" of

pro<luctica test orocedure
ipeht shall be prepared by
the r'ricuring agency for

immommiiiis

F-5. Pr -aWction Tents. P .”
ducted by toe contre.sctor on e%

is 77F-, Pt:::1-; thr7

th 	 pir scificatio-- The
a list 	 re(ieed

the contractor and submitted
apamval.
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F-6. Qual.t; An:-,r,tnce Tests. .r,luality Assurance Tests
shall be conductel ci tne rrocurin4 agency at a point desig-
nated by the agency and on tn. basis of a sampling rate agreed
upon by tne procurin.z aF,ency 	 the contractor. These tests
shall be of such scone os tc a , terdne :.nether the equipment
meets the requirements of Sect::,.ns "L" and "E" of this speci-
fication.

J.• PACKING PACKAGING, ANL ?'..;..F.K.IN3 F 	 SHIFY:ENT 

G-1. The T-21h shall be snipped individually in its own
container with icoze parts as listed in Section A-2 of this
specification. Packaging snail be according to Sandia Corpora-
tion Commercial Packaging Specification for Electrical Test
Carrying Cases with or without Electrical Test Set, CPS-3.

H. NcTES

H-1. Copies of joint Army-Navy specifications and Federal
specifications may be obtained upon application to the Superin-
tendent of documents, Government Printing Office, Washington 25,
D. C. When reo.uestinz copies, give number, title, and the date.

H-2. Copies of Army -Navy aeronautical specifications may be
obtained -6pon application to the Commanding General, Air Materiel
Command, Wright-Patterson Air Force Base, Dayton, Ohio. When re-
TlestinE cories, give :iumber, title, and the date.

H-3. (-,,,ni ,> r 	 of ninance specifications may be ob-
1471 -a; 	 , T,on rT7iier.tion 	 the 1:,reau of Ordnance, Navy Depart-
nent, Wasn.ington 25, U. C. 	 requestiA, copies, give number,
title, 	 the dr:te.

ii C7Tie 	 Sndia C. 	 7)ocifications may be
obtaine , i 	 a7Tlication to 	 procA.rini.: agency or its autho-
rized representative, When requesting copies, give number,
title, and the date.

H-5. CcTies f Sandis Cr7-rAion drawings may be obtained
1.ipcn 	 ency cr its authorized re -

brestative. When requestin. - cies, give number, title, and
tne date,

H-6. re nest.:. :'eTAisitions, schedules, contracts,
and orers may be obtained ..pop application to the procuring
agency. W::en req%esting copies, give number, title, and the
date.•

-a-
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