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ine object of thic test was to evaluate a 14 watt heater and a 1.6 voltd
silver-zinc battery for possible use with the B54-0 (SAM) in order to

keep_ EC
1321 interval timer at a temperature that assures proper

operation. The hester 	 12 inch) manuf.,(2 inch N 	 actured by Electro*

Flex Heat, Inc. was a fiat ..ape drawing electrical power from external

batte:ies.

Thiatest Was:reqUested by Division 1523 in an Environmental Test Order
receied 3-6-64. N. A. G. Boutan was the consultant. The material'v 
for test was received 3-10-64.

gunnn-cv

The 
Type aTI B54-0 (SADM) in an U911 container, with a 2 inch m 12 inch,

14 watt heater mou:Ited on C21(2 rear case adiaCent to the MC1321 interval

timr wae subjecterl to two low temperature eaviz
-c=5,ents. A development

B54 -
0 (320:4), with the same installaticn ,:ra3 subjecte ,1 to cne 1!3,•

temperature environment,

The temperatures of the MC1321 t -
?ner end input watta5se to the V:DM

heaters 	 durir4:; 	 enrircn.mz,nts. Turin cr:: the firz;t

the heater pawer supply (1.'5 volt silve.. 'cattery) ;:es af-
fected by the law telnoeratere, resultie in no ap2reciable heat t
test, 	 _ems-

fer to thn SAD?) and timer.
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regulated DC power,supply vmm used: inst
second 	 Witt th e D at', 1.40°E:fcr
timer dropped. from +aeF:to

k:* 	 The third,testlins,performed'with ,a 	 .6-15 F
heater elethent on the battery and the batterliencesed'in.loam

4. 	 ,.•

tioa. After' 31 llouri at -40°r; tileitempetattire: of the .timer droppoi

Functional  IleasurementS  and MethOdS

The-voltage drop aeröss'thei41:t:5% *att.,heaterfwas vtouitored -everTzhour::_
using a-500 -,to- 1.voltage - divider and..thejDaten-pata "Log - Recorder- -,

The 'current''flou threugh. ,
the:heaterwai mail Cored every iicur"iisiog `two ;,

parallel 'shunts (1.00,* p :30 millivolt- and R 20 mi. . 50
the Datex Data Log'-Re6Order". ,-

roCedure-and

Nlimmre-rattires_of , theType..-6D SArk ..mor Tests'.116 	 and 2 were sensed with

rhrom^ 7 -a;umel thernxiCoUples at the.folloWin6 locationa:

Two on tho NC1321 interval timer insulated from air (see Figure
Control panel air-approximately one inch above the MC1321 timer
(see Figure 1)
MC1466 lock secured cover above the MC1321 timer insulated from
air (see Figure 2)

4. Forward case insulated from air (see Figure 3)
5. Heater insulated.from air (see Figure 4)
6. Chamber air approximately 2 inches above the SADM (see Figure )

Temperatures of the development SADM (wood SORAD) were sensed with
chromel-alumel thermocouples at the following locations:

1. At locations 2, 3, 4, 5, and 6 as described for the Type 6D sArm
2. One on the MC1321 timer insulated frcn air (see Figure 6)
3. One on the 1.6 volt silver-zinc battery insulated from air

(see Figure 7)

During each temperature test, the thermocouples -ere monitored
hour using a Datex Data Lo Recorder.

from +42!Fj'tO -7 c7-

every
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,ti*s sub i- .. -Eitfti.:tiniAint 	 ItItsitli,W- 	 :4iireleviiialit -!'
t ,..2)*.ilia •iiinCidii*',S6ilt.•"iiiii*ti* ,:iiiiitiii-:tiatiliatii

--i.: adjacent . : tor' the 11C132t_:timet (see'._./' re - 8).: 	 • r
•, eic,--alsa;ii-lib a '2'"*f1,2 11 ;?.4 i : Sr 4 a:t.e•402 't iir:-;fitinited.:Onith..:::rtsz7n 

...,„„.„,::..Thd Tyijoi:_6ti . Atel•iii an 8911 container, :a 1:6' iroit.ailiek:•'., i

•zinc battery, . and a:, aciiitainaz:,.at.'elentrolftejaai'Figure 	 placed5) were :•.. 	 .   in. a ,teiNipiature cbazabatf,(EC-2); and :atabiliied.'tat1740 17- :!.--- f The battery , ' -
:, sad: 'electi•oiyte 'wereriiiieged.freiii -,the':chaitiherv . .,indithe.:battery.'"ActiVnted.
,the hatteri:Vei:•then-iii.elsieed.:!'iri-`the',.ehanhei, iiieeaed••'.Ethe;hiiii:ieil-.'i

 . 	 .... •e'SR6a'reinined
,  	 . , 

and the .:ihanher temieitnie ,liiiiered:to' -40ThAn'the
- 	 - 	 . 	 _ 	 • 	 ....

-40°F enVironmentler , 19-1101-i s . 	
-

uring the test tha, , hatierTvOltage dropped as follows:..., 	 -.--,,-:-

QQ 	 1.;0
05 	 Q.80
10 	 0.50
15 	 0.35
19	 0.30

The battery after being stabilized at laboratory ambient temperature In-
creased in voltage to 1.6 volts. Since the battery voltage,remained at
1.6 volts when a 0.2 on load (simu/ating the 'heater) was applied for
30 minutes, the rapid decrease in battery voltage during the test was
due to the law temperature cud not the current drain of the heater.
Therefore, neither the tempe 'atures nor input wattage were plotted for

this environment.

Test No. 2 - The. Type 6D SAM in an 11911 container was placed in a
temperature chamber (EC-2) and stabilized at +40 ° F. The heater. was .then

connected to a 28 volt DC regulated power.sepply, whichwasaet at 1:6
volts, and the chamber temperature lowered to -48 °F. The SADN remained

in this environment for 23 hours.

Figure 9 shows the temperat=e vs time history of the MC1321 timer,

forward case, and heater with respect to the chanter air. Also shown
is the input wattage to the heater with respect to time. The tempera-
tures control panel air and MC1466 cover were not plotted since they

were within ± 2 ° F of the MC1321 timer during the test.



•

■10 r=x0250E . Vraiböl . '-
• •

c f.: • .s•••

4:414

.1
)

Test1tIo.-3--:-The_davelopient.SADM in an-H911::,COntainerand an activated
.1.6 volt. siliiarsitiCsbattery'were plaaed:in!aTtimieraturachambae,W =14); . :,
See Figure ;10, and stabilized at
had a haitei. wounted.on one.aide,that wasContrölled*With atharmóstat..! ,

(set at 15 °F) Also shoun ,,is:jthe , one inch-th 	
0 c omm 	 .

heater. er encasedlil`i*Itt4 	 Folbtr.tery,;thermrstatil,an ea r mr e 	 ,,euvenvironment. 	 -
lowing -:stabilizatiOn the battariwascOnntictadta thalleater an the
SADM anethe:chambertemperature=joweritYto'-40-F. -The.SADM remained
in the -40 °F environment :for 31hours: - 	-	 '^

During this environment the battery voltage:d-opped as folloyis

Tithe L1211is.L.,. 	 ,-NOltage 

.68
1.50

. 1.50
1.45
1.45
1.45
1 .40

. 	 ...''.,, 	 .
Figure 11 shOrzs the tamp ratlike -vs time history:-of -:.the -IMC1321..:tither , ::, 	 . 	 .

SA= hc-r,:cr. ,' battcry with":-:c 	 thatc.mbv-:a4 r Also shown

is the inpUt wattage : to theSADM be.ster with 1 .1-,,.!sp ,kt . to time.: .shei

tompeteturez o the co ntr ol ,i:L'.71 ,-0. ,s4 r ar,4 mr. 1 4A6 cOvr'7'worP not tiotte , e.

since they were within ± 2 °F -of the MC1321 timer during the test -:•.,
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Enc: Figures 1 - 11
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FIGURE 1 - LOCATION OF THE THERMOCOUPLES ON TUE MC1321

cr 	 THE TYPE 6D 104-0 (SADM)

C71

C/D
INTERVAL TIMER FOR THE UN TEMPERATURE TESTS OF

T.10250
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THERMOCOUPLE

•

- LOCATION OF THE THERMOCOUPLE
OF TUE TWO B54-0 (SADM's)

IV; TEMPERATURE: E3THEFORCOVERSECUREDLOCKON THE MC 14 66

T-10250
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r 1 CURE 	 inciatoN OF THE THERMOCOUPLE ON THE MC1321 I NTERVAL TIMER FOR THE LOW TEMPERATURE TES! OF Ti4.

DEVE1,0 IMF NT l , -0 (5 A DM ) T-10250

MC1321
THERMOCOUPLE•
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F CURE 3 - LOCATION OF THE HEATER ON THE REAR CASE , ADJACENT TO THE MC1 i2 1 I NTERVAL rI PER, OF THE

T-10250DEVELOPMENT B54-0 (SAM)
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CLIMATIC TEST OF _Type 6D 1154-4.(SAIA4) in 11911 Coixtainorldich A 2"Al2"
14 t 5% Watt Heater on the Itear_Case_adlatent_ to the IK1321 nom

I 9

	SYmfi	 GAGE & LOCATION

0 MC1321 Timer
	o	 Forward Case
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io - 1.)tvllorrNv 	
(SADM) AND THE 1.6 VOLT SILVER-Z1NC BATTERY IN THE TEMPERATURE 

c.ild..!--'PJK

T-1U25 0
FOR FEE 10%4 TEMPERATURE TEST 
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