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October 1, 1967 to November 1, 1967 
Gentlemen? 
The following work was accomplished during the reporting periods 
Abstract 

...7^-?* 

1 

3. 

5. 

The technical problems encountered in obtaining internal 
thermocouple measurements on the light weight container 
were solved.. 
After the technical problems were solved, work was directed 
toward re-establishing the temperature profiles of the 
standard unit In the light weight can. 
To establish the standard unit in the light weight container, 
the k*k gram cell heat, 3 heat pa)]&t reservoir, was tested 
over the temperature range with three In-line thermocouples. 
The above results were compared to units fabricated snd 
tested over the temperature range containing a 4.2 gram cell 
heat and 3 k hest pellet reservoir* 
The following improvements were noted when the ^.2 qrsvn eeli 
heat was compared to the k„k grsia cell heat: 
a. An increase of 25°C In the cell temperature was 

recorded at kQQ seconds. 
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be The temperature profile curve obtained from the 
center cell was flat for the first two hundred 
seconds. 

c. The peak center cell temperatures were similar. 
6. The k,2 gram cell heat snd four heat pellet reservoir was 

incorporated in our standard control since this modifica­
tion improved both battery discharge and temperature profile 
curves. 

7. Santo-eel and Glasrock insulation were compared with air 
Insulation in the light weight can at room temperature. 
a. Since Santo-cell insulation demonstrated similar per­

formance when compared to the control at R.T., additional 
T.C. units were fabricated and tested over the tempera­
ture range. 

b. Because Glasrock insulation was found to be inferior 
to our insulation at R.T., it was not tested over the 
temperature range. 

8. To ruggtdize the control unit under spin, the following modi­
fications are being Incorporated in the design: 
a. A hardened steel mandrel. 
b. The case bottom and header are being reinforced. 
c. A solid insulation (Glasrock #50, a mica asbestos 

laminate) is being placed between the nickel sleeve 
and the eel 1 stack* 

9« Batteries incorporating the above change will be spun tested 
the week of November 16, 1967 at HDL. 

Summary of Accomplishments 
I. Establishing a standard unit In the light weight container. At 

the beginning of this year's work the" standard method for ob-
taining T.C. measurements in the cold rolled can was to space 
three T.C.'s (24 gauge) at 120° from each other around the 
battery stack, and pass the resulting T.C. wires through 
individual two hole seals (purchased from E.i.) located 
around the outer diameter of the header. 
Early thermocouple data on adopting the light weight tin 
can as standard was collected utilizing the above technique. 
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is«,;.i,. aata was. comparsQ to tnat C3te?r?as on toe oia 
^tr^T^rT r*nd the results Jv^peo gooc' ar,c!*̂ h to ziaopK tm-

we, v.'̂rci locking for gross effects of ^hassges and It appeared 
that a tenparature profile of the center >s! i would be suff;~ 
■al&rtt to evaluate the chs-ipc. It; vsas further e-ecsded th<?t 
b-i; h-;f;orporat€:d in the contrc"? and acW'tfons! T.C. msasure-
;i>-sn-;:i? ;';>̂  njade to further evslusts th:; cn&ng&* 

Ail chaiig&s v;sre to bfc evsh-iatsd at room temperature and ths 
most prornSiiirfg ones were evaluated at the temperature en-
'crease r w ^ j -i-loÛ r; as tven. 
To standard!z:e T.C. techniques at CRC end Sand!a and to ob~ 
tain mores history on the t»rnparf?ture profiles obtained in the 
light weight containerj it wes d-acided to run additsonas in« 
tern-̂ l T.C* measuremeRts- on the light ivsight container. By 
mutUcJ consent of CP̂ C and Sana la !t v/as decided to standardize 
on three in-line T.C.'a running up one side of the cell stack-, 
i-Xid passing ths?rj through tbs header by utilizing one large 
s<iic;i» This change precip?tffted the following difficulties: 

5o Threes In-line £4 gauge T.C. wlr&s csused the battery 

T, T-V2 s-?.rcG ?ss? vent •id cT:a to the c'i fv f cue ties ;n potting 
tns s^sHnc- compound trDund the three T.-C. wires. 

To e!'vi?inata the above prob:r:ras. \i K C S c-̂ cjdec' to utlHze F, 
STmVicr clain-iiter T.C. v»n*e. A 30 gauge wire was ordered but 
?£ wes not aveUeblG; so we purahsssd «? tS gaugs wJre. 
The ^6 gayge t̂ lra v̂ as fo^nd to be not cx«v.p&tib!e vjith our 
attenuator T.C. circuit (resistance of circuit ^as too iow}-
*T* f''».*"> •-»■?- •*■• /'.'- r17' i r ^ •?■» ~*" ** "̂» * (* ^* « j T !?• ••!*■"» *̂* '*i^"_- --*̂  t *« ■* « /**-."*̂  -*-.«. '**/'* f * i r t* * 3 **-. «-» v* »"* *■% " i r t ■** t ^ i ' "^ 

i ?* f -> ---, v-. - . -J—-Q T -ft r* f r*/~> ^ » ^ i - l r . r r > f-^r^ ; " T ■**/•» *"• T J »r, r* - ^ " i •-* ^ ' ^ r " , ™ {\ f-'t*-, pf^ ««,' r . . t * i r w c -

The venting problem around the T.C. sees «s;£ great ly reduced 
by adopting the foHovaag Kl-yol pet t ing procedures: 

Sit P^sce the pc-ttSng Qasspoisnd through ths T.C. tube on the 

3 ! 
'"l"i f '"^e icona coat not 

&esng appned unti^ t^a rsrst is nar«b 
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,«*^v 'c-u. .»-~ i i > i ^ , 

urn ,i£i-;-£r G'&r cni; ?s<,v\ rcrnc. tr. jfjq v s i c s vrors cny 
tc^*i 

Place hcsz.^r zuO. T»C. wire s ?r: en OVGR pr;s."Sct 
1 f> 10£" ™. -.« r ' < ~ , ' - '• ^ 

uurir.g this pcr:o> f'Auyur.t IT* lf.67 tc Ostotar $5, 1%?). '.:> 
batteries wars 7r-'vseated end testae1 tc carr-sct our technics*! 
problems5 the d-^a was net reported due to tho results b.̂ Ing 
I near, si stent. 
To assure tJ-at .:r.e work outlined for the last quartur of the 
r<dditiona! funds v.*£S requested end rjr̂ nttd frcr.i ̂ 'ona: a ' s con-
t r a c t &dmi nIs t r a to rs. 
After the attenuator circuit was r.^difl^d at GfiO s.sd th3 
/anting problem solved, y!&rk this nr̂ -nth '.-'es directed towaro 
rj~?.5taol Sshfrg temperaturj profiles cf the starrdsrd unit 
Ir: the light weivht <zcn. 

To_ establish the standard unit Ir. fcr;c? Hf;ht weight csn. the 
4.4 ^rem cell he&t, 3 heat pallet reserve;r was tested over 
the temperature renc/s. ;-s'i '-"Igures ?. A. ;J and Table 1. 
s" ror»i ji riv; ̂ us .JC .ic-sry s i so/tcr^ -- .̂ -s.is ̂  c-̂ii'ss isoritSiiy s* regress 
.1,^-;»••>( ^ ,. I u | ; , . u : . ^ U i . e . S «, <-J y i « . t . r — i . » . . - C i J v2S t„C{ t i i, C~ i it, O C 
c v i r d*e v.̂ :n,'.«C!rc':urc Vc'r.co i-tl'cr. ;. <■' .L ^-n. " o ! ! hec t and a four 
he-ct p^i l i s t r5i£-.o '̂.*j: r . Tho \l-?<, r ^ s y l t ^ ever t h e t empera ture 
renjt.-; i-:--"re n ' - ; r ; / t>a!of=cuc:, Theivtc cc^pl . . t e s t s v^^re ru^ dur* 
In£ t h i s u&rlriO _Q cvaruc-te t h i s descen shario^. Each t ims 
tr j£. type c/f •-.rr-i^^siTi&nt was tfe&teos B b e t t c r y with a k-.'-i- irr.. 

y i l s s l : r c y ^ r v o i r v:as testur*. with I t as n 
st£,r!dcrd« 0^ Tvhia 2 for dote'II&d b e t t e r / and T.C. r e s u l t s 
i-t-.f. :̂ .u. u'»-i . iiMa^, ^.«-- i",m. rour ps - i io : r « » e r v o ! r | . 

Figures 1 through i'« are T.C, conpGrlsc^ii of tha ̂.'-:- G.TI. cell 

T.ie ^GI Sowsn3 I^prova^ents were noted vh'.n the ':..t gm. cell 
heat, 4 hct3t"pe:'s.:st reserves r was cô p■?rc-.d to the 4.4 gw. 
ccl I heats > har-t pallet r:;sarvc.;r; 

A twsnty-f!ve deeres centl-Trrrs coll tarap̂ -r-ture Licrassw 
ras n&tcs'-j at -.-(JC seconds. 

; . The tempers;uro profile curve obtcJned frcn? the ccrtcr 
r.'i-l 1 'was fU'.t for the first ti'o ht; » 'r̂ d sacc^ds. 
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Since the 4.2 gram cell heat, four pellet reservoir Improved both battery discharge curves and temperature profiles, this modification will be Incorporated in our standard control. 
2. Heat loss study (light weight can). Eleven units viere fabri­cated "and tested to evaluate Santo-cel and Glasrock insulation versus air insulation in the light weight can. The batteries were constructed with a 4.2 gram cell heat and a four heat pellet reservoir. Each time a group of batteries was tested a battery with air insulation was tested as a control. The units with Santo-cel insulation demonstrated the following results; 

Air insulation Santo-cel Insulation R.T. R.T. 
Mumber of tests 2 
Battery life to 10.OV 4X2 sees. 415 sees. 
Tempo at 400 sec. 

Center Cs 
1st Cell 
Buffer 
H&sdQr 

Case 

a i 433°C 
408 
395 
268 
205 

439°C 
415 
394 
280 
204 

See Figures 4 and 7 - Air insulation versus santo-cel insula­tion. 
Since santo-cel insulation units demonstrated similar per­formance to the control at R.T., additional units were fabricated and tested over the temperature range. The following chart is a comparison of air insulation versus santo-cel insulation over the temperature range. 



c Ccro. - o - ncve^v:-er 

Air Insulation Ga^.to-cs:! Insula*: I or 
,^r*?'*y'**«

nM
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n
*''^

1
' ̂^--r^ysr*"" **■« «-«»

!
w<7i- ̂ *i^*' — - — . . . --J— . ^ , — - . . _ . — t — . -... n 

■ w : 

i,u,~oor cr esses 

10. QV 316 ssss. 4S7 sees. 364 sees. 43* scis, 
Tsfiî . at 400 seer 

401°C 

.'< (̂  a ,. 

377*"'> 

? t] °c 

, . f ^ 

4
M

iU v 

20 "■°« 

Header 24/°C 263°C 

Sed Figures 5 and 6; 3 and 9 ~ Air Insulation versus santo-cel 
i n su". a 11 on. Sec Table 3 for dots! 1 ed bo 11 er y and thermocoup 1 o 
date (safstc-cel insulation)* 
ui.'.n !:::Its with Gl&srock Insole-tiers i--sre -.empared to <j*r in-
cult ■ ionj the fvl loving rssu. cr. w-^re obtc'Ined: 

Air ;K.
(
'-;?-:'ica Glasrock insulation 

R.T. 

Dat'.-'iry
 ? Ife to 

r';.T
x 42?, s^.cs. 3S4 sees. 

Tow:. ,=rt 400 sc/% 
C.e.ijo: ',6s ; "355 <> *£u s J 
^st Cell 403°C 393°C 
Duffer 39rG 37!°C 
nsaoei £ob <• 255 ,* 



Glasrock Insulation was found to be Inferior to sir Insula' 
tlon. freest; se It was Inferior :t wes not tested over the 
temperature ramps. See Figures 4 and 10 - Air Insulation 
•»'■;■» S U : M U,iSS) O v i . , ;;i>U '. e - i O;;. <:-ii;u j c;i-> ! fc 'v t Oi -Jin.cl i t t u .„>Si.wC 

i^n-^nSSGEE.JtitSii/ <
n previous non-operar I one I spin rests, 

tne"mAn«r«r''Tsî r"̂ s:ndrei connections tb the esse snd header 
were found to be the weakest point An the design. Two croups 
wi if1-,}'-.~~ upvcvi'Si. s ons; un ? u s s i'»» t-'esnp i snrsestet a v. ens present: 
time. The first Incorporates e harden steel rnsMdv&l . tne 
second Incorporates e harden steel mandrel and a reinforced 
esse netted and header. These testn should desvjonstrste 
whether the mandrel or the case and heneor connections were 
/- :, .-. ,, . . . ,. ~. ,....« .1 ,.. r >.,..- .» 
„:.C- -.«.lLst.l~- 'v.'. - CJ : I 1.(1 C 3 » . 

Then the operatic-no! oettery wss spun tested, post mortals 
rs-sshed that the cell stack needed mere support. T^o groups 
■of operations!' spin units are being constructed with a solid 
Insulation between the nickel sleeve end the eel! stack. The 
solid Insulations that vri II be tested ere Glasrock #pu and a 
nncs asbestos laminate. 
The above spin tests will be conducted et HDL the v/esk of 
Movc-rePer !P, 1ST??. 

'ru-cur 
1. Stendsrd )\%ht weight units (4,p grsi: ceU heat., 4 heat pellet 

reservoir) i-.;TU be tested over the fcUov.'inc; tasspersturs range 
-6G. «4CA „20,. T. R.T., -H23j -lA4u, and -1-160 decrees F. 

2. Standard units xlVi be shocked, accelerated, vibrated, and 
ensenerges at roor.? tsinpersture. 

SUBMITTED BYs 
CATALYST RESEARCH CORPORATION 

Henry A"n Seidsa?fth? Ksneger 
Research & Development Div* 

Ricnard Lo Blucher 
Section CcordInster 

Sec-rge Cv Bowser 
Pro I eat linqineer 



Table 1 - 8 -
Light Weight Case (Air insulation) 
internal Thermocouple Measurements 

4.4 Gram Cell Heat - 3 Heat Pellet Reservoir 
DEB Lot DE-11, EB23 
Temperature 
Number of Tests 
Peak Voltage 
Sec. to 12.0V 

ll.OV 
10. OV 

Open C i rcu i t 
Start 
Alloy 
Cell Heat Pellet Wt. 
Heat Pellet Reservoir 

Temp. °C at? 
1 Second 
2 Seconds 
3 Seconds 
4 Seconds 
5 Seconds 
6 Seconds 
7 Seconds 
8 Seconds 
9 Seconds 
10 Seconds 
15 Seconds 
20 Seconds 
30 Seconds 
40 Seconds 
50 Seconds 
60 Seconds 
70 Seconds 
80 Seconds 
100 Seconds 
150 Seconds 
200 Seconds 
250 Seconds 
300 Seconds 
350 Seconds 
400 Seconds 

Center 
Cell 
-38 
195 
365 
428 
445 
448 
450 
456 
450 
452 
454 
457 
460 
465 
459 
458 
457 
455 
454 
447 
425 
404 
382 
364 
345 

First 
Cell 

200 
314 
433 
460 
468 
470 
473 
475 
477 
475 
470 
463 
461 
459 
458 
456 
453 
452 
450 
435 
414 
394 
373 
356 

-65 
3 
12.94 
145 
259 
318 
12.90 
1.55 
--

4.4 
3 
Buffer 
Celi 

-39 
90 
245 
355 
408 
430 
440 
445 
460 
464 
468 
467 
464 
460 
453 
450 
449 
448 
447 
430 
409 
389 
370 
351 
334 

Header 

.. 
--
-. 
.. 
--
-„ 
.. 
--
--
66 
89 
125 
158 
181 
198 
213 
223 
236 
253 
257 
253 
246 
241 
227 

Case 

.-
--
«-
.. 
«.-
... 
--
--
.. 
45 
67 
89 
111 
126 
137 
146 
150 
157 
173 
178 
179 
177 
172 
166 

Center 
Cell 

25 
283 
425 
485 
522 
525 
528 
529 
530 
531 
528 
525 
523 
521 
517 
515 
513 
511 
505 
488 
472 
453 
437 
412 
396 

First 
Celi 

26 
260 
430 
493 
496 
500 
499 
498 
495 
494 
491 
495 
497 
505 
503 
501 
498 
495 
491 
474 
458 
441 
420 
402 
386 

RT 
4 
13 
2G 
31 
55 
12 
1. 
--

*v« 

3 
Bu _C 

2 
3 
4 
h 
4 
4 
4 
4 
4 c > 
c 
c 
i. 
/.; 
L[ 
i, 

4 
4 
L 
h 
4 
F> 

3 



ion) 

snts 
Reservoir 

RT 
L 

13 o •' 5 
20" 

351 

12. ? 

V-.! 

--

I» I. 
3 

+160 
3 
13.20 
262 
387 
440 
12.4 
1.00 
1.4 
4.4 
3 

ader 

56 
39 
25 
58 
31 
?8 
13 
23 
36 
53 
57 
53 
f6 
*l 
27 

! Case 

--
-. 
--
-. 
.. 
.. 
.. 
--
--
45 
67 
89 
111 
126 
137 
146 
150 
157 
173 178 
179 177 
172 
166 

Center 
Cell 
25 
283 
425 
485 
522 
525 
528 
529 
530 
531 
528 
525 
523 
521 
517 
515 
513 
511 
505 
488 472 
453 
437 412 
396 

First 
Ceil 
26 
260 
430 
493 
496 
500 
499 
498 
495 
494 
491 
495 
497 
505 
503 
501 
498 
495 
491 
474 458 
441 
420 
402 
386 

Buffer 
Cell,,, 
25 
200 
333 
4C4 
435 
445 
457 
470 
lV~P 
493 
50: 
503 
5CA 
i-c : 
bX ". 
k< :-
i. - • • 

47: 
4R 
1 , - -

h.h. } 

ki) 
'-y"r " 

Header 

... 
--
.. 
.. 
-. 
--
.-
_-
84 
105 
148 
172 
198 
212 
226 
226 
237 
249 
263 272 
272 
266 
258 
248 

V 

Case 

_. 
-. 
-. 
.-
--
--
-. 
.. 
50 
61 
76 
101 
128 
135 
159 
164 
166 
173 
188 195 
198 
198 
192 
186 

Center 
Cell 
63 
337 
483 
530 
554 
562 
566 
568 
571 
573 
575 
577 
573 
570 
566 
563 
560 
557 
551 
527 502 
479 
460 
447 
431 

First 
Cell 
62 
326 -
478 
523 
538 
539 
538 
536 
534 
533 
530 
533 
541 
546 
546 
542 
540 
535 
528 
502 480 
463 
452 
433 
414 

Buffer 
Cell 
62 
180 
345 
413 
439 
452 
467 
476 
483 
490 
530 
538 
539 
534 
527 
521 
515 
511 
499 
478 461 
448 
442 
430 
402 

Header 

.. 
-. 
-„ 
-„ 
.. 
--
.. 
.. 
87 
110 
130 
167 
195 
212 
235 
255 
264 
273 
281 285 
282 
273 
269 
261 

Case 

.. 
--
_„ 
--
--
-_ 
--
„. 
67 
84 
101 
131 
153 
165 
173 
180 
186 
195 
204 205 
205 
204 
200 
195 



Table 2 - 9 -
Light V/eight Case (Air Insulation) 
Internal Thermocouple Measurements 

4.2 Gram Cell Heat - 4 Heat Pellet Reservoir 
DEB Lot DE-H, EB23 
Temperature 
Number of Tests 
Peak Voltage 
Sec. to 12.0V n.ov 

10. ov 
Open Circuit 
Start 
Al loy 
Cell Heat Pellet Wt. 
Heat Pellet Reservoir 

Tempo °C ats 
1 Second 
2 Seconds 
3 Seconds 
4 Seconds 
5 Seconds 
6 Seconds 
7 Seconds 
8 Seconds 
9 Seconds 
10 Seconds 
15 Seconds 
20 Seconds 
30 Seconds 
40 Seconds 
50 Seconds 
60 Seconds 
70 Seconds 
80 Seconds 
100 Seconds 
150 Seconds 
200 Seconds 
250 Seconds 
300 Seconds 
350 Seconds 
400 Seconds 

Center 
Cell 
.. 
--
342 
420 
447 
456 
460 
462 
463 
465 
465 
462 
460 
460 
461 
463 
464 
467 
467 
463 
453 
440 
420 
400 
378 

First 
Cell 

.. 
340 
436 
458 
460 
459 
458 
456 
455 
450 
451 
455 
462 
464 
465 
465 
462 
460 
454 
442 
422 
403 
383 
355 

-65 
4* 
13.30 
155 
268 
318 
13.0 
1.52 
0 
4.2 
4 

Buffer 
Cell 

.. 
220 
334 
403 
429 
443 
457 
476 
485 
505 
506 
503 
494 
485 
480 
470 
462 
453 
446 
428 
408 
390 
371 
354 

Header 

.. 

.. 

.-

.. 

.. 
-. 
... 
.. 
43 
75 
102 
147 
182 
210 
227 
233 
243 
256 
263 
267 
267 
263 
255 
247 

Case 

.. 

.. 

.„ 

.. 
- o 
-. 
-. 
.. 
30 
46 
63 
96 
120 
138 
148 
156 
163 
168 
180 
190 
193 
191 
186 
180 

Center 
Cell 
25 
320 
436 
480 
497 
507 
509 
510 
511 
512 
512 
512 
511 
508 
509 
511 
511 
513 
513 
518 
510 
487 
466 
450 
433 

First 
Cell 
27 
265 
427 
475 
483 
486 
486 
486 
485 
484 
485 
490 
505 
512 
517 
515 
512 
511 
508 
488 
472 
459 
447 
425 
408 

R1 
6* 
M 
21 
34 
42 
12 
1. 
0 
4. 
4 
BL 
S 

1 
7 

k 
k 
I, 

k 
k 
j 
t. 

c 
5 
5 
c 
5 
5 
5 
4 
h 
4 
4 
4 
4 
3 

* Numbers include standards run with Santo-cel & Glasrock insulation 



ion 
ents 
Reservoir 

ader Case 

43 30 
75 46 
02 63 
47 96 
82 120 
10 138 
27 148 
33 156 
43 163 
56 168 
63 180 
67 190 
67 193 
63 191 
55 186 
47 180 

RT 
6* 
13.20 
215 
346 
42?. 
12.3 
1.1-3 
0 
4.2 
4 

Center First Buffer 
Cel1 Cel1 Cel1 Header Case 
25 27 25 

320 265 140 
436 427 310 
480 475 40B 
497 483 436 
507 486 452 
509 486 4/3 
510 486 42? 
511 485 503 
512 484 519 73 49 
512 485 545 100 66 
512 490 543 127 85 
511 505 543 173 116 
508 512 53 3 209 149 
509 517 533 235 159 
511 515 523 248 172 
511 512 5s; 255 182 
513 511 5C4 266 190 
513 508 kSl 267 200 
518 488 467 280 207 
510 472 453 283 213 
487 459 43:? 282 212 
466 447 43) 280 212 
450 425 41?. 275 209 
433 408 3?.'? 268 205 

-s-160 
3* 
13.20 
217 
365 
467 
12.4 
1.00 
2.9 
4.2 
4 

Center First Buffer 
Cel1 Cel1 Ce)1 Header Case 
62 62 62 

340 325 188 
470 462 340 
513 518 423 
529 529 444 
537 528 468 
543 526 491 
548 524 510 
552 522 524 
553 520 540 85 71 
559 523 578 113 91 
559 532 579 139 110 
559 548 574 184 143 
560 557 567 216 168 
561 559 560 235 183 
563 557 552 249 193 
566 553 545 261 201 
567 ' 552 540 267 207 
573 545 527 276 215 
563 529 503 285 222 

.540 510 482 284 222 
513 488 464 278 217 
490 470 454 274 213 
468 454 441 270 209 
452 444 432 263 207 

Glasrock i nsulation 



Table 3 - 10 -
Light Weight Case (Santo-cel insulation) 

Internal Thermocouple Measurements 
DEB Lot DE-ll, EB23 
Temperature 
Number of Tests 
Peak Voltage 
Sec. to 12.0V 11. OV 10.0V 
Open Circuit 
Start 
Al loy 
Cell Heat Pellet Wt. 
Heat Pellet Reservoir 

Temp. °C ats 
1 Second 2 Seconds 3 Seconds 4 Seconds 5 Seconds 6 Seconds 7 Seconds 8 Seconds 9 Seconds 10 Seconds 15 Seconds 20 Seconds 30 Seconds 40 Seconds 50 Seconds 60 Seconds 70 Seconds 80 Seconds 

100 Seconds 150 Seconds 200 Seconds 250 Seconds 300 Seconds 350 Seconds 400 Seconds 

-65 
2 
12.77 
139 
280 364 
12.85 
1.6 
16.4 
4.2 
4 

Center First Buffer Cel1 Cel1 CelI Header Case 
-35 -35 -39 125 200 190 345 362 250 420 425 345 449 440 403 458 441 427 462 441 442 463 441 457 466 442 475 466 443 485 32 465 449 500 53 22 461 450 500 73 33 458 453 495 109 57 455 459 490 141 80 456 463 488 167 98 459 468 481 186 112 460 469 477 201 124 461 468 470 213 133 464 466 460 231 149 465 460 451 253 173 460 453 443 264 185 450 439 426 267 190 435 420 408 265 191 419 403 391 258 186 401 388 377 248 181 

R1 
2 
1; 
2C 
>t 

41 
12 
1, 
1, 

4. 
h. 

Center First Bt Cell Cell ( 
25 25 285 300 1 415 426 3 468 473 • 492 484 i 502 483 * 508 482 l 511 481 l 513 481 f 514 480 f 516 480 i 515 482 ; 

512 497 I 512 507 f 513 512 f 
517 513 I 519 512 f 521 511 i 524 508 i 516 492 L 500 477 L 

482 464 i 466 450 i 452 431 L 

439 415 .: 



ulatlon) 
ents 

ader 
. 
. 
. 
. 
. 
. 
. 
. 
. 
32 
53 
73 
39 41 
57 36 
31 
13 
31 
53 S4 
67 
S5 38 48 

i I 

Case 

.. 

.. 

.« 

.. 

.. 

.. 

.. 

.. 

.. 
22 
33 57 80 
98 
112 
124 
133 
149 
173 
185 
190 
191 186 181 

Center 
Cell 
25 
285 
415 
468 
492 
502 
508 
511 
513 
514 
516 
515 
512 
512 
513 
517 
519 521 
524 
516 
500 
482 
466 
452 
439 

First 
Cell 

25 
300 
426 
473 
484 
483 
482 
481 
481 
480 
480 
482 
497 
507 
512 
513 
512 
511 
508 
492 
477 
464 
450 
431 4i5 

RT 
2 
13-02 
200 
325 415 
12.55 
1.18 
1.6 
4.2 
4 
Buffer 

25 
150 
3C'5 
393 
432 
444 
467 
491 
503 
522 
545 
545 
542 
55 3 
523 
514 
41- 3 
is.: 7 
Li<\ 
4'T 7 
442 
h- '' 
4-i i s: > 

Header 
30 
32 
34 
36 
40 
44 
48 
54 
58 
65 
92 
113 
151 
178 
198 
213 
225 
234 
273 
284 
287 
289 
288 
286 
280 

Case 

.. 

.-

.. 

.. 

.. 

.. 
»» 
.-
43 
58 
75 
106 
131 
151 
166 
178 
184 
196 
211 
218 
222 
218 
212 
204 

Center 
Cell 
65 
330 
455 
510 
528 
536 
542 
544 
546 
547 
550 
546 
543 
542 
544 
545 
548 
549 
550 
544 
530 
513 
492 
476 
462 

First 
Cell 
120 
370 
470 
500 
510 
512 
511 
510 
511 
512 
513 
520 
536 
545 
550 
552 
550 
548 
545 
528 
508 
493 
475 
462 
450 

+160 
2 
12.99 
248 
362 438 
12.45 
1.00 
32.4 
4.2 
4 
Buffer 
Cell 
60 
230 
355 
422 
445 
474 
493 
510 
525 
535 
573 
580 
577 
572 
565 
557 
549 
540 
530 
501 
481 
466 
460 
447 
440 

Header 

.. 

.. 

.. 

.-
-. 
.. 
.. 
.-
71 
96 
120 
162 
192 
216 
235 
250 
262 
277 
292 
293 
287 
282 
278 
274 

Case 
.. 
.. 
.. 
.. 
--
— 
--
.. 
». 
54 
69 
81 
111 
142 
165 
188 
196 
199 
209 
216 
214 
212 
210 
208 
205 



Table 4 - 11 -
Light Weight Case (Glasrock insulation) 

Internal Thermocouple Measurements 
DEB Lot D E - U , EB23 

— -
Temperature 
dumber of Tests 
Peak Voltage 
Sec. to 12.0V 

11.OV 10. ov 
Open Circuit 
Start 
A1 loy 
Cell Heat Pellet Wt. 
Heat Pellet Reservoir 

... 
FIT 
2 
13.01 
167 
285 
364 
12.6 
K24 
0 
4.2 
4 

rap. °C atJ 
1 Second 
2 Seconds 
3 Seconds 
4 Seconds 
5 Seconds 
6 Seconds 
7 Seconds 
8 Seconds 
9 Seconds 
10 Seconds 
15 Seconds 
20 Seconds 
30 Seconds 
40 Seconds 
50 Seconds 
60 Seconds 
70 Seconds 
80 Seconds 
100 Seconds 
150 Seconds 
200 Seconds 
250 Seconds 
300 Seconds 
350 Seconds 
400 Seconds 

Center 
Cell 
26 
299 
412 
466 
484 
494 
500 
502 
505 
509 
512 
510 
506 
502 
500 
500 
501 
502 
502 
492 
474 
459 
44-1 
442 
401 

First 
Cell 
25 290 
425 
476 
488 
490 
487 
488 
487 
487 
485 
487 
495 
507 
504 
503 
501 
506 
506 
476 
462 
454 
433 
409 

_._3$3. . 

Buffer 
Cell 
25 
172 
303 
393 
430 
443 
461 
479 
489 
497 
519 
526 
527 
520 
512 
503 
495 
488 
474 
458 
443 
434 
409 
394 
371 

Header 

.. 

.. 

.. 

.. 

.. 
_. 
.. 
.. 
73 
98 
122 
161 
188 
208 
227 
238 
246 
258 
263 
265 
268 
267 
262 
254 

Case 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
• -
31 
35 
44 
68 
94 
114 
136 
150 
164 
181 
204 
215 
222 
221 
219 206 



I H h l JA...^ SEMI-LOGAHITHMIC 4 6 5 4 9 2 

KL'Uf "=K!. O f ^ S C P C O . 

01 o> -̂ 1 CO to o 

Time In Seconds 



ILA.je SEMI-LOGARITHMIC 3 5 9 - 7 1 
l rV"VE KEUFFEL a E^SER CO M*OE Iv 1 i I 

3 CYCLES X 70 DIVISIONS 

Temp, 

500 

400 

300 

200 

100 

Time In Seconds 



IUVF= SEMI-LOGARITHMIC 
lrV'i«S 

46 54 92 

Temp. 

600 

500 

400 

300 

200 

100 

Time In Seconds 



:*i S£Mt-LOGARlTHMIC 3 5 9 - 7 1 
K K U F F E L a F . S S E H C O . N U T I N 'J S- A, 

3 C Y C L E S X 70 D I V I S I O N S 

Time Tn <IernnHs 



HAS 9EMI-LOGAHITHMIC 3 5 9 - 7 1 
K E U F r E L f t F ^ S E R CO t» \ i ^ 3 A 

3 C t C L C S X 70 O I V I G I O N 

W Cl ^ to vO 

Temp. 
°c 

600 

J T 

MA 

ii 1 

500 

400 

300 

200 

100 

l 

j j l 
I f 
1 1 ' 

t'i 
I l ! 

iL'A hram Cejll Hi 

i 1 

-hieorfr >m 

I d l l :t ipait \. 

Ol O) vl O) to 

ETjail^ti1 Jtt 

til: I 

TIT 

l*W :̂ 

i i 

MIC 

l ^ T T 

i A 

I t ■H 

J* Ul en ^J CO VO o 

JA 4. I. 

' ' I 
if" 
A

1 

"A
7 

lit 

<̂  

T ^ f n a Tv\ C**mr%*w*Ae* 



SEMI-LOGARITHMIC 359-71 
K C U F F E L tfc ES&ER CO. * -nc IN J 9.A. 

3 C Y C L E S X 7 0 D I V I S I O N S 

Tgmp. 
C 

500 

400 

300 

200 

100 



{LyhAhr: SF.M i ' -LOCAR|THMIC 4 6 5 4 9 2 
I P V A L T ;i ' . v e i l ; - y ;■• <.rv>- I O N S V*CI IN U I.*. 



lU^ ' t^ S E F M I - L O - J A H I T H M I C 
I P V ' ' ^ J I ;YCLI -

1
. x ■'■■• '...'Vi . I O N S 

4 6 5 4 9 2 

K L U F I ' t l . I- r ' i S L H CO. 

tj* en - J oo t o o 

Temp. 
°C 

600 

500 

400 

300 

200 

100 



I'-/AvA £»"EMI-l OGARITHMIO 4 6 5 4 9 2 

K F b ^ - ' r t ' i fc EISt-fR C O . 

Temp, 
°C 

50Q 

400 

300 

200 

100 

50 
Time Tn Seconds 

100 500 



iKhf ?UMI- t .OGARI I M H H : 4G 5 4 9 2 UNCLASSIFIED 

500 

UNCLASSIFIED 
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