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Gantiemen:
The following worl was acoompl Ished during the reporting period:
Abstract

. The technical problems sncounsered in cbtaining internal
thermocclipie measuremants on the lTight welight contaliner
were solved.

2o After the technlcal problems were solvad, work was directed
toward re-~astablishing the temperature proflilas of the
standard unit in the light welght can.

3. To esteblish the standard unit in the 1lght weight contalner,
the 4.4 gram cell hsat, 3 heat peliez reservolr, was tested
over the temperature rangs with threa ineline thermocouples.

4. The above results were compares to unjis Tabricated and
tested cvar the temperature range comtaining & 4.2 gram celt
heat and a b heat pallet reserveoir.

B« The following Improvements were noted when the 2.2 gram celi
heat was compared to the L.4 gram call haat:

a. An Increase of 35%¢ In the cell tamperatura was
recorded 2t 5060 seconds.
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3.

b, The temperature profile curve obtained from the
center c2ll was fla: for the Ffirst wwo hundred
seconds,

¢, The pask center call temparatures were simllar.

The L.1I gram ceil heat zand four heat peilet resarvolr wes
incorporated in our standard control since this modifica~

tion improved both battery discharge and temperature profile
curves,

Santoecel and Glasrock insulation were comparaed with air
insulation In the light weight can =2t room temparsture.

a. Siace Santo-cell insulation demonstrated simiiar per-
Formance when comparaed o the control at R.T., additions]

T.C. units were fahricated and tasted over the tempera-
tire range.

B, Becauge Glasrock insulztfon was found to be inferior
to our insulation &t R.T., it was not tested ovar the
tenparature range.

To ruggidlze the control unit under spin, the following modi-
Ficatlions are being Incorporated In the design:

a. A hardened stsel mandrel,

b. The case bottom and header are being reinforced.

c. A solid Insutation {Glasrock #5D, a mica asbestos
laminate) is belng plaeced bebtwaen the nickesl sleeve
z2nd the cell stagk.

Batiseries inccrparatlng the above change will be spun tested
the weak of Movember 15, 1967 at HDL.

Susmairy of Accomplishments

Establishing & standard unit in the lighi welﬂht containgr. At
the beglnning o $ year's work the standard met or obe

tainina T.C. measurements In the <0ld rolled can was to space
thraee T.Co's (24 guuge) et 1200 Ffrom each other sround the
battery stack. ang pass the resulting F.C. wires through
individual two hole seals {(purchased from E.ji.) located
around the outer diameter of the header.

garly thermocouple data on adaptfn? the 1lght welght tin
can as standard was collzcted vtilizing tha above tachnigue.
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2,

Since the 4.2 grem cell heat, four peilet reservoiv improved
both battery discharge curves and temperature profilas, this
modification will be Tncorporated in our standard control.

Heat loss 5tud§ (1ight ua!ght c¢an}. Eleven units were fabri~
cated and tas ¢ avatuate Santo-cel and Glazrock insulatlion
versus air Insulation in the light welight can., The batteries
ware constructed with a &.2 gram cell heat and 3 four heat
peliat raserveir. Each tims a2 group of batterles was tested
a battery withalr insulation was tested es a control. The

units with Santo-cel Insvlziion demonstrated the following
rasul ts;

Ale Insulation Santo=cel Insulzation

ReT- Rel»

Mumber of tests 2
Bettery life to 10.DV B22 zscs. 15 secs.
Temp. at 403 sec.

Center Cetl b33% L39°¢

1st Cell 408 515

Buffer 395 394

Header 268 28¢

Case 265 205

S?a Filgures & and 7 = Alr Insulation versus santo-cel insula-
tion.

Since santo-cel insuiation units demonstrated similar per-
formance to the contiol at R.T., additional units were
fabricated and tested over the temperature range., The
followling chart is & compsrison of eir insuiation versus
santo~cel insulation over the tempsraturz range.
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Table i

« B8 -

Light Welght Cese {(Air Insulation}

Internal Thermosouple Messurements
4.4 Gram Cell Heat - 3 Heat Pellet Reservoir

DEB Lot DE~-11, EB23

Temperature =65 RT
Number of Tests 3 4

Peal Yoltags 12.9% 13

Sec. to 11.0¢ 145 20
P1.0v 259 34

10.0V 318 35

Open Cirguit 12,90 12
S5tart 1.55 la

Alloy .- .-
Call Heat Pallet Wt. L, 4 L,
Heat Pallet Reservelr 3 3

o Center FIirst Burfer 1Center FIrst B

Temp. L at: Cell Cell Cell  Header Case | _Cell Lell &£

1 Second -28 - ~39 - =a 25 26

2 Seconds 195 200 Eu -- -- 283 260 2

3 Seconds 365 Ik 245 - - 25 430 3

4 Seconds 428 k33 355 -a - %35 493 L

5 Seconds L5 460 08 - - £z2 456 Iy

6 Seconds 448 L68 &30 -- - 525 500 L

7 Seconds 450 470 440 - . 528 499 N

8 Seconds 456 473 Liyg - - 529 493 b

9 Seconds 450 475 460 - - 530 495 b

10 Seconds 452 17 L6l - “e 531 Lol b

15 Seconds 45h L4is 468 66 g 528 %91 5

20 Seconds 452 470 Lé7 85 67 525 o5 g

30 Seconds 460 kb3 ETA 125 39 523 LYY g
40 Saconds 455 L) 450 158 113} 521 B0% b

&0 Seconds L5 Leq 453 181 126 g7 5032 L

60 Seconds 458 LiB 150 198 137 515 501 18

0 Saconds 457 456 Lk 213 146 513 L9l L

0 Seconds 455 453 4 223 80 311 ko5 L

100 Saconds 45k ko2 447 236 157 505 491 L
150 Seconds Y 50 430 253 173 LEB L7k L
200 Seconds 25 435 L 09 257 178 hl2 458 L
250 Seconds 404 Ry 389 253 179 453 LTy | L
300 Seconds 382 394 370 246 177 L37 420 L
350 Seconds 364 373 35} 2h1 172 hiz Q2 3
400 Seconds 345 356 334 227 166 396 386 z




fon)
LS
lesarvoir

BT +1£0

4 3

i3.:5 13.20

o 262

31C 387

352 Lo

1200 T12.4

Taitd 1.00

-n boly

L, L 4.b

2 3

Tenter First gutler ]fentar First Burrer

wer Case Lell Celt teli Header Case Cell Ceill Cell Headar Case
- - 283 260 200 - - 337 326 - 18¢ - -=
. -- 425 b3o 338 - - 483 h78 345 “e --
[ - - #35 1}93 L}C"! [ ~ i 530 523 h] 3 - --
. - 522 L6 35 -- .- 554 538 4329 -- --
- - 2% S00 Lht - - 562 £39 452 - -
- “- £28 409 457 - - ek ;38 L67 -- -
- == 529 453 L7 - ~ £68 536 576 - -
. .- £30 Loo Ly - - 571 534 483 - -
- e 531 Lo4 1y& 3 8l 50 573 533 450 87 6?1
3h 45 528 L51 ¢ {0 61 575 530 £iR Mo 34
19 67 525 495 £33 14 76 5i7 533 538 130 101
15 89 523 Laz7 50 172 147 573 541 £3 167 131
38 1] 6523 505 LT 198 i28 L70Q o4& L3 195 153
1] 135 217 503 L 212 135 &6 Bhé a7 212 165
38 137 515 L0 g b s 2256 159 563 Eh2 g2t 235 173
3 146 513 L8 By 226 164 cag 11} g15 255 180
13 150 511 595 570 237 166 557 535 511 264 186
jo 157 505 493 LF 3 245 i?a 553 528 493 253 195
23 173 588 574 Lo 263 18 527 502 &7 281 204
17 178 ] LL8 lydy ) 212 195 502 L8O Ll 28% 205
3 179 453 4t} Lo 272 198 479 463 L4 8 282 20
b 177 L7 420 e, 206 198 La yc2 L2 273 20
il 172 412 L2 AL 258 192 Liy7 433 430 269 200
¥ 166 396 386 a2 2558 186 433 414 Lnz 261 195 )




Table 2 “9 -
Light Weight Case (Alr insulstion)

interngl Thermocoupla M=asurements
k.2 Gram Cell Heat - 4 Hest Pellet Reservoijr

DEB Lot DE-11, EB23

Temparature =65 R}

Numbar of Tests b &7

Paak Valtage 12.30 iz

sec. to 12.0V 155 21

1.0 268 34

10.0v 3i3 Li

Open Circult 13.0 1z

Start 1.52 1.

Alloy Q 0

Call Heat Pellet Wt. o2 k.

Heat Pellet Reservolr & b

o Center fFirst Buffer Center First Bu

Teap= G ats Gall cell Cell Header Case| _Lell gCell €
I S“md L L - - - LR -y oy 25 27

z smundﬁ - - - - - - zn 265 ]

3 Seconds 342 340 220 - - 36 427 2

L Seconds 420 436 334 - e L80 %75 y

5 Seconds L7 58 L03 - - L9y 583 &

6 Seconds Lot Lao 429 - o 507 L8B4 k

7 Seconds L&0 45 iy 3 -n - 509 LBA 4

8 Seconds 462 &5 k57 - - 10 LB6 &

9 Seconds 63 hEG k76 - - £ 485 £

10 Seconds 465 455 k35 L3 30 512 48k L

15 Seconds 65 550 505 75 bo 512 L85 5

20 Seconds 462 k51 506 102 63 512 590 £

30 Seconds 460 L55 503 147 36 5] G035 g

40 Seconds 460 Lol &0l 182 120 508 512 g

50 Seconds k&l Lk &85 210 138 509 517 L

60 Seconds b63 465 B0 227 148 13 518 5

70 Seconds L6k 465 570 233 156 51 512 5

80 Seconds heF LGz Loz 243 163 513 51l g

100 Seconds 467 460 k53 256 168 513 508 )

150 Seconds L63 L5k L6 263 180 518 488 L

200 Seconds 453 Bl 2 428 267 190 510 L72 4

250 Seconds Ly L22 408 267 193 LRB7 459 L

300 Seconds 420 403 390 263 ig& 466 k7 h

350 Seconds 400 383 371 255 1 450 42 f

400 Seconds 378 355 35h 247 180 433 40 2

# Numbers include standards run with Santo-cal & Glasrock insulation




lon}
ents
Reservoir

R +1 60

& 3¢

13.20 13.20

215 217

345 3635

L2z 447

12.3 12.5

.12 1.00

D 2.9

L2 L.2

4 b

Genter First Buffer Center First Buffer

ader Case| _Cell Cail Cell  Headeyr CLase Ceil Cell {ell Header Cass
- - 25 27 25 - - 02 62 &2 - -a
- - 320 265 149 - - Lo 325 188 - -
- - 436 L27 310 -~ - 70 Lo2 340 - = e
- - L30 L5 k33 - -- 513 £18 423 -- -
- o hg? ,*8.3 1}36 - -w 5_29 529 lﬂ.m:. - - -
- - 507 L& Ltz . - 537 628 L&A - -a
- - 5&9 Ibaﬁ #?3 - - 5}.1.3 526 #g] -~ -
- - RiD LEE g7 - - 558 24 510 - -
- - 511 435 503 - - 552 K22 S2h -= -
b3 30 512 LBy Cls 73 59 553 520 (4] 85 71
75 ba 512 L85 545 100 6H 559 523 578 113 g1
14 &3 512 b9h 5%:3 |27 85 559 532 579 i39 110
7 96 A1t 05 553 173 116 559 548 57k 184 143
Bz 1240 508 512 523 209 149 560 557 Ba7 216 168
10 138 509 Ri7 6833 235 159 £61 559 560 235 183
27 148 311 815 522 248 152 563 557 6552 249 193
13 156 511 512 51l 255 182 [1:1] 553 b5 261 201
43 163 513 s 601 266 190 567 ° 5582 S0 267 207
56 168 513 EDB &3 267 200 573 545 527 276 215
B3 180 518 88 L& 280 207 563 529 203 285 222
&7 190 510 h72 453 283 213 340 510 182 284 222
57 193 W87 Lty 432 282 212 g13 488 ok 278 217
53 191 L&k Lk b2l 280 212 450 470 = 274 213
5h 186 Lo0 h25 by 275 2009 568 hely Ly 270 209
b7 180 | 433 4oB 3¢ 268 205 | 452 Lhis 432 263 207

Glasrock insulation




Jable 3

“ M0 -
Light Weight Case {3Santo-cel Insulation)

Internai Thermocouple Messuremants

DEB Lot DE-]i, EB23

Temparatuie =65 R

Number of Tests 2 2

Peak Voltage 12.77 l:

Sec, to 2.0V 139 26

.oy 280 3:

0.0V £{:10 'y

Dpan Clrcult 12.85 1.

Start 1.6 1.

Alloy t6.4 i.

Cell Heat Pellet Wt. .2 b,

Heat Paliet Reservolr 4 I

o Center Flrst Buffer Centar First Bt

Temp. ¢ ats Call Cell _Cell Header Casc | el Cell

1 Second =35 =35 =39 = ~e 25 25

2 Seconds 125 200 120 - - 285 300 i

3 Saconds 345 352 250 - .- 415 L26 :

Ly Seconds L20 25 45 - - hes 473 K

5 Seconds L9 &40 403 -~ -m Lg2 L8k :

6 Seconds 458 41 h27 -~ - 502 kB3 L

5 Seconds 452 &g Lb2 - .o 508 482 L

Seconds 463 s ) ko7 - - E11 81 !

9 Saconds Léb hiy2 LY " - 513 481 k

i0 Seconds Le6 Jip3 k85 32 - Slh LED t

15 Seconds hés ) £00 53 22 516 LBO i

20 Seconds 461 450 500 73 33 5is LB2 L

10 Seconds 458 452 k95 109 57 £i2 k97 !

40 Seconds LEs 459 hgﬂ 141 80 512 507 !

52 Seconds 456 4563 488 167 98 613 g12 t

&80 Seconds 459 LEB 581 126 112 517 513 !

gg Seconds 460 46 477 201 124 L19 512 L

Seconds h61 45 470 213 133 521 511 2

100 Seconds Lol 466 heo 231 149 G2l 508 i

150 Seconds k65 460 451 253 173 516 g2 L

200 Seconds 460 453 L2 264 185 500 477 4

250 Seconds 450 %39 26 267 190 582 Leh i

i oo e
350 5 d 19 s

400 Seconds 507 398 337 8 18y | 435 #is -




ulatlon)
ants

rRT +160

2 2

15.02 12.99

208 248

325 362

By Lzg

12.5% j2.45

! 1,18 1.60

i.6 32.4

b Z h.2

L &

| Cantar First Bu%Fer Center Flirst Bufier

ader CLase | Czll tell Cail Header Case Cell Call Cell Header Case
- -— 25 25 Z3 30 - 65 120 &0 - -—
- = P 285 200 10 3z - - 230 370 230 - -
- -- | &#]5 426 05 L . 455 470 355 - -
- - 68 h‘éﬁ 393 36 -- 510 500 423 - -
- -m 592 L f4Az LO - 528 E10 L - -
- - §02 LB3 by L - 534 512 Y7k - -
- - [a Y 482 heF L3 - 542 18 ha3 - -
- - 13| 481 kol oL - o4k £1Q 510 am .
- -a i3 481 sl Y1 - Ehié 511 5% -- -
32 - 51 180 522 65 b3 Chy 512 538 71 54
53 22 c16 480 CH L g2 €8 E50 i3 573 96 69
73 33 515 LBz gh 113 75 ELé 520 C80 120 81
L 57 512 597 £L2 151 166 [ £E36 517 t62 111
+1 80 52 507 553 178 i3] ch2 (413 572 192 142
57 98 513 ElZ GL3 193 151 il 550 565 216 165
B5 112 517 ci3 Biy 213 166 EhS 552 557 235 188
n}| 124 519 5iz 503 22 l%E 548 EED 549 250 196
13 133 521 511 Li3 23 i £49 8 &40 262 199
31 149 g2k E08 e 7 273 196 g0 oh5 530 277 209
£3 173 516 492 Lity 28L 211 ELy 528 501 292 21
ol 185 500 4377 537 287 218 30 508 481 293 2]
57 190 L82 hek L3 28 222 i3 493 heh 287 212
55 191 456 koo t 28 218 492 475 L&D 282 210
58 186 4E2 A3 B3 285 212 476 462 7 278 208
48 181 39 his 501 280 204 &2 450 Gy 274 205
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Tabla &4 - §f -
L.ight Weight Case (Glasrock Insulaticn)

internal Thermocouple Measuremants
DEB Lot DE«11, EBZ3

Temperature RT
Number of Taosts 2
Peak Yoltage 13.01
Sec. to 12.0V 167
17.0¢ 285
0.0V 364
Gpen Circuit 12.6
Start 1.24
Alloy D
Call Heat Peliet Wt. k.2
Heat Paliet Reservoir ]
o Ceanter Flrst Buffer
Temp. "€ at; Gell gelt Ceil Header Case
1 Second 26 25 25 - -
2 Seconds 259 220 172 - -
3 Seconds k12 h25 103 - -
4 Sgconds L66 475 393 - -
£ Seconds L84 5B8 £30 - -
6 Seconds Lok 460 Ll 3 - -
g Secomnds 500 487 L&) am .-
Seconds £0z L88  &79 .= --
g Saccnds £05 487 489 - -~
10 Seconds 509 487 LE37 73 31
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