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IICRODIXTION

This report covers the experimental work on the 1'G-818 Battery

Improvement completed from September 30, 1959 to Novedber 15, 1959.

This work was authorized under Sandia Purchase Order 15-1536;

Item No. 10, and is a re-evaluation of the agglomerate process for

preparing heat powder slurry.



correlation can be maintained.
L./

 2   
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Neat powder, prepared by the Dan agglomerate mixing procecz o

was received from Eoresea-Williams Corporation on October 20, 1959 ,

Classification of material is chow:. in Appendix 1.

Calorific Checks were made by Wurlitzer on the heat powder &s

received (Appendix II)„

DOFL was contacted and arrangements made to Mira Mr, Raymond Cow

and )fr. Robert McIntyre observe tho operation on November 4, 1959. At

this time, the fiber content to be used in each lot was given to iftrlitser• 	 by DOFL (Appendix III). Mr. Robert Gordon from Eureka-Williams observed
the second run (heat powder made with Kentucky Color 2arium Chrroate)

made on HoveMber 5, 1959.

Neither acid nor sodium hexametaphosphate was used in preparing the

slurry. All equipment was thoroughly cleaned out with demineralized water

prior to operation. Acid was used to control pH in making the base sheet

(Appendix III).

Each let was mixed in two batches through WUrlitzer's homo-nixsr

Samples were removed and calorific checks taken on the slurry (Appendix IV).

DOFL predictions of the calorific value were within one-half of one per-

cent of our values. This would definitely expedite production as it wild

be unnecessary to await calorific checks prior to a run if this degree of



Using standard 818 production methods which halm f,iven exceptional/7

uniform weight distriLutions,(see Figure 3) difficultiee were encountered

maintaining the target weight (Figurev I and 2). Fran past experience,

there are numerous changes in process used with the agglomerate caurry

which could result in a more uniform paper. This would require a car-

twin amount of time and experimentation with this type of mix. It WM3

not felt advisablo at this time to experiment with the equipment as we

are obligated to manufacture forty batteries from each lot. Near the

end of each =i v the slurry in the pool as agitated with beneficial

results as can be seen on charts in Figure 1 and Figure 2-

As can be seen in the distribution of the production sample,

(Appendix17) more than enough paper was obtained to manufacture

the experimental units. The following information is included in

appropriate appendices., aarning rate (Appendix VIa), Resistance

(Appendix VIb) and Calorific Values (Appendix V)

The amount cf heat paper gassing will be delayed until -P;trlitzer

can obtain oil bath eq:aignerrt necessary to run, this test— All paper,

other than that used to run production quality checks, has been out

into sheet, canned and sealed awaiting further instructions from Sandla,

Four sheets from each let have been securely packed and shipped to

Sandia, the University of Florida and DOFL.
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UNCLASSIF. ED

SIDIMARI

The following observations can be made regarding the agexcarste

process from the information on hand:

1. A change in present production methods would be called for

to obtain batter "on target" yield. (Comparisons on Figures

1, 2, and 3.)

2. Predictability of calorific value is better with this method

than the one presently used.

411 	 3. Burning rate of the heat paper 1st using Kentucky Color chromate

is slower than the present materiel in use. (Appendix. VIb)

4. urination of acid and sodium helametaphoephate simplifies

production procedure.

The final evaluations of the process cannot be made until this

paper is used in batteries. From a production point of view, the

process does have merit; that is elimination of pH control and sodium

hexametaphosphate and calorific predictability..
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AFPEVIX I

1LVt-Arder  

Zirconium powder, Lot No. 905G-4, Foote Mineral Prod. Co ration;

Ignition gain 31.43. Other chemical analysis and particle size evalua-

tions in accordance with NAVOND-05-8935. a%; ..um chromate supplied by

J.T. Baker Chemical Co., Lot Now 20564. EUreka-Willians Lot No 67.

Calorie values 455.1, 454.5, 454.8, 454.8 - average 454.8 calories per

gram. Approximate solids content - 20.2%.

P.O. 16859-O, It No. 2

Zirconium powder, Lot No. 905G-4 0 Foote Mineral Corp. Ignition

gain 31.43. Other chemical prAlysie and particle size evaluation in

accordance with NAYCED-05-8935. Barium chromate supplied by KentucXy

Color and Chemical Co., Lot No. 6907. Eureka-Willi.ams Lot No. 69.

Calorie values 455.5, 456.0, 454.8, 455.6 - average 1553 calories

gram. Approximate solids contnt - 19.6%.

Tha material Was received in two lots. Each lot had six 5 gallon

plastic sealed liner cans. Each lot contained approximately 54 lbs. dry

weight of material.

Barium chromate was to conform to Specification NAVoRD-OS--8935.



inamist.
APPERDIXI (Continued)

Particle size aecorirs to rub-siqvo sizer:

Less than 20 microns
	

9i .5

Less than 9 micrcns
	

97,0% minim=

Loss than 3, microns
	 a7.cri, mini=

Less than 0.75 nicmr.1
	

(16% minimum
(01, maimu ,m.

Chemical:

Chloride loss than. .(i5;Z,

Sulfate est thin .01% (to be ±ncreaz to .03%)

Baker met particle size and chemical speci.ication

Kentucky mat. parLicle size but was slight high on chloride and sulfate.
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APPENDIX III

Ultut....ystatd

88.90 Set:

Identical for both lots.

Glass vit ran 	 Code 104 (WF) 	 1774 greats

Piberfrax 	 (Carborundum) 	 -774 grsms

Asbestos 7R 	 (Johns-Manville) 	 U82 gr.=

Approximately 10 grams of fibers per liter - pH adjusted to 2.6

Base Sheet was maintained at 45 n811 per square inch.

it NO. 1, Baker Slurry:

Fibers mixed with 54 ibs of powder.

Vitron 104 	 1416 grams

Fiberfrax 	 1416 grams

Asbestos 7R 	 944 grams

Lot No. 2, Kentucky Color Slurry

Fibers mixed with 54 lbs. of powder.

Vitron 104
	

1443 grams

Fiberfrax
	

1443 grams

Asbestos 7R
	 962 grams

4
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Saktaarele-saLavilziEolsksr.....

The sample was filtered through a Buchner funnel, waahod +.ith

acetone and oven dried for approximatelr 40 minntes.

Lot No. 1, Baker:

407.0 cal/gr.

406.0 cols/gr.
DCFL predicted 407 calories per gram.

Lot No. 2, Xentuckr Color:

400.3 cals/gr.

403.11 cals/gr„

3911.52 cale/gr.

401.04 cal/gr.

Calorific Checks an Preproduction Run of Paper:

A Short rim of the paper machine is made and weight adjusted to as

close an approximation of what the desired weight will be in production.

Samples are cut out, vacuum oven dried for two hours and caloric checks

run

Baker Lot:

364.56 cols/gr. 	
LtFL predicted 365.0 calories per gram.

363.91 cals/gr<
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QUALITY  CO 	 OL SECTION
THE WURLI ER COMPANY

COMPUTATION R E POR

weight 	 ranges 	 f 	 d 	 t d
2

f d

7 	 -- 2, ,.. 	 ', 	 2-..

4-9 a	 . 4 0 0 	 ,

	

/0 	
., 	 " (..- cl 	 _3 (# a 	 \,,, 	 7.- 	 origin

, 	 , 	 ,	 i 	 / ,s- 	_	 :-.-- 	 - ;:,-•

6,/c., 	:,, ;.9	 -; ':.i 	
„, 	 , 	 - , i., 0 	 • 	 7'3 0 	 .., 0 	 1 	 ,	 ; 	 JP ')i -4 0 0 	 c." " 

6'2- 0 	 6, ! 0 	 , 	 ",) '? 	 .- 	 , - 11! '). 	 :f '

6,30 	 . 	 ....- • • L( ci 	 Ow 	 I 	 .';'-- f ci =
\ 1,1

6 5 0
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6
	 i?? 	 i-il

	

1, 	. - -	 L -, .. 	 CALORIFC CHFCK
J

	

.. ,, 	 ; -n, 	 .: 	 , -) 	 - 	 •-.• 	 X 	 ,,-.- 	
4,

2( 0. 	 i h u 	 . 	 , , 	 5- r• 	 . 	 2 	 __' - . Y: 	 ''' 	 r 	 -:.- 	 c.-., :.•, ,,.., ) 	 (,,54.11.):.• 	 g ',',.. i---•, 	 ,...
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. , 	
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-- -,,, 0 	 - .. •••	 ...,' 	 ,,.. 	 . -.. ••:- 	 3 	 3 -., 1 , ..t -:.

AV CAL/GM. . 117  5,3 -: 	 5- 3 	 = .,

;• ,.," , 	 ,. , 	 .-..- 	
..) 	 4 	 ,,,•	 ,... ACCEPTANCE CR; TFWA 	 CALCUL A 1 I ON S

.._ .2 ,...	 it; ,•) 	 , 	
,213 

—
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A •
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3)
53
	 245
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4) A 3,-

3

H e ,: 	 P o d 	 !.::, I t c. k 	 '14/eIght 	 _oitl!s

CAL/PAD 	 - 	 ' 7- :-'' 1 	 t„.. aril ,
H 0 i x 	 4 'Y 	 , '

A V 238 CAL,/ PAD - : ' ''''
.".),1.< oni. / ppin - '  

------

COMPUTATI ONS

*fd 	 , 	 Le 	 25(,„
-N •

---7 - --

2) 2E 	 X .7
*4. ,

MC-818 - LOT NO / 	 r



[Milligrams 	 In 	 ;.r)! 	 tr)
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LOT*
KENTUCKY

HEAT PAPER

231 - MC•818

PAPER

H - 13 - 59

1050
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Heat 	 tack 	 etg_t
231 CAL/ PAD - 7. 07 it

A V 238 CAL/ PAD 	 lt 5147

,"

d 	 fd

1-818 - LOT No. Zi Aajp.
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A.= 	 •

	0 	 (.) 0 H
di. 27_1

- / 	 7 g 3 !

	

-jj2 	 6.Y2i
- a. I g 	 Crw	 i Nd  a W 1
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ga 	 I 	 . 03 0	 SOS4
Oti' 	 61_1

/ fir	.1,C 2 CALORIFIC CHECK

,s"`c) 	 44b".

Xw 	 origin 	 i (1.14)

▪ 

44s' t- —st
/0 	 rt*.,*0

4 6

2t2,	 31
2.30 1 / 6
7€6 

-

(.445'4) (31t47)= ,34ttio

(,023() (3.630 ) z

all 3
ACCEPTANCE CRITERIA VCALCULATION S

	. 	 ? 75__ 	 1 	 35s. 9 ,i.
6 	 ?it t 	 2 	 3b o . 3

g 3 3 9. 7,5

	

1_2° 	 79. 4, 7— AV CAL/GM
t 	 78

— 213 	 1.822
cr

2) 263

13) X -I- 3--q:
5.3

.4) 	 231

1.822

	.231410-1_2, 	.2_12

'243- 239. 0 	 x

? ,,15#

245 	 '4'.7g

X37.4/0 _ 	 Z34.4' 	 ti4) t cc er

X
Cr

4

ranges

2.

•
COMPUTATION REPORT

QUALITY CON 'ROL SECTION
THE WURLITIPER COMPANY
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APPENDIX VIA

Tturning Rate Cheeks,
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0 0 I 2 8

4056227-Mi

bitniaraidsanla

Inches per second (taken emery 30 ft.)

6.84, 6.99, 7035, 7.35

7.75, 8.06, 7.75

Average - 7.55 inches per second

2

Inches per second (taken every 30 ft.)

5.81, 5.552 5.98, 6.13, 5.49, 6.02, 5.81

5.81, 6.13, 5.85, 5.98, 6.06, 5.71

Average - 5.88 inches per second

These burning rate checks were made on a Sandia Burning Rate

Tester, Serial Ne. PT-416-3.

7.75, 7.46, 7.94, 7.63, 7.52,

7.35, 7.52, 7.69, 7.69, 7.75,
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APPESD;p: 

Beat Pad Resistance
Wedgy Range 	 Test Results (ohms)

&MU
8.4

620-630 	 7.0 	 7.7
7.7

630-640

640-650

7,0
7.7
5.6

4.2
6,3 	 6.5
9.1

410 	 8.4
660-670 	 5.6

7.7
7.1

4.9
4.2 4.467o-68o

680-690

690-700

2.1
4,2 	 3.7
4,9

3,5
3,5
2,8

3,3

These resistance chocks were made an a Sandia Heat Pad Resistor,

Serial No. PT-412-5.

•
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Serial Mo. Pt-412-50

,orwrrwArx-

OPEC= VA,

lit...4._PAIRIttuttozee,

•
630-440

640-650

654-kk0

664-670

674-680

680-690

690-700

at ?ad Resistance
Test Results (ohms)
.TAA11.44.41 AZIME

7.0
4.2 	 6.1
7.0

4.2
5.6 	 5.6
7.0

5.6
5.6 	 5.1
4,2

2,8
4.2 	 3.5
305

4,9
3,5 	 4 2
4.2

4.9
4„2 	 5.1
6,3

4,2

	

4,9 	 4,4
4.2

4.2

	

4.2 	 4,0
3.5

These resistance checks were made on a Sandia Heat Pad Resistor s,

1C1,1 1
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FIGURE 1
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M . C . 818..
HEAT PAPER PROCESS INSPECTION
SAMPLE SIZE = Three determinations .takeh across the sheet ,(1.496/1n 2 )
Xo = iarget weight .688 MGM S	 .M1

AVERAGE

iT • .1 . 	 •• •

40

30

+ 20

I0

Xo

10

20

300
`61

40

80

60

40

20

0

Lot No.
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Dote
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THE WurfLrrZER CONIPA$%,

NORT 1'1 	 Ok A W A Chl A 8'44 CON YO! PCl

Part Name 	 Heat Pa.,Nr 	 i Part N,..... 	 P'''''"41 	.
' Dept,; Product 	 w---81.3

• Dim. & Tot. Tar.get. Wilt ., - ,68,1 3C-14. 1 r,
rdaTire77 	 Scale *958 1 3 	 ...; Mach. ‘;`; it Int Lab . F?atpt.. r	. 	 . .......
SAMirLI DATA SUMMARY WORK SHIRT 	 aard.i.a. 5ne.c14.1 -

SAMPLfS 	 I 	 rlTt / ' v ` • 	 I 	 D1 	 . L: IA -„.i 4.if .1 7,..
7

i 659 	 2032 694 	 092
4-- 	 .

680 ; 	 106 	 70: 	 039

i 670 . 	 ._,
.
i

	

_- 	 ; 2032 677 	 018

662: 	 . 	 . 	 1940 	 c:;47 	 026,  

631 ; 	 2029 ; 676 	 083I 	 , . 	 -
12/ ../ 	 !" 684 ' 714

	! 621 1	 190,8 	 636 	 042 	 ; _

	

666 • 	 ' 	 —1947649 	 0,53 	 • pro2c11er 123ed
-..---- 1 	 ._

i 666 , 	 ' 1934 	 645 	 ' 036

643 '1957 	 652 	 ro 7

, 	 20 	 ; 	 671 , 654 	 : 673 	 , 	 1998 	 666 	 019

21 	 ' 	 '	 b28 	 597 	 : 	 618 . 	 2143 	 I 	 714 	 i 031

i 	 22 	 ; 	 . 	 639 	 667 	 65519o11961 i 	 654 	 028
- 	 -

23 	 , 	 678 	 657	 672, -204:3 	 , 	 668 	 0---:-

	24	 !	 698 	 658 	 , 	 695 	 2051 	 j. 	 68./.4 	 04.0

	

- 	 -:-- 25 	 ' 	 698 	 655 	 ; 	 683 	 i 	 . 	 236 	 679
4.----,"-----26------". 	 1 	 688 	 64'1 	 , 	 674 	 1 	 : 	 , 	 2005	 6-68 	 045 	 '- 

	

--, 	 . 	 , 	 , 

	

27 	 i 	 693 	 718 	 1 682 	 i 	 2093 	 698 	 036I 	 ,

	

__I___ 	
,

2E3 	 i 	 ',i 	 669 	 616 	 I 	 634 	 i	 i 	 1919 	 ' 	 639 	 ! 	 053 	 i
_   --- 	 ----.: 	 asa 	 -

7 	 .419	 1.924 	 1.109

	

n 	 Az 	 D4 	 __3/4 2 	 ZX : 	 7 	 , 	 IR 	 ' 	 R.	 3A2111

	

2 	 1.88 	 3.261 	 7..6595 	 I 	 I

	

3 	 1.023 	 2.574 	 1.772"---' 	 ___,
4 	 .729	 2.282 	 1.457 	 1 	 1I 	 i
5 	 .577 	 2.114 	 1.290 	 1,—. 	 ..1.---- . . . 	 —...■.—a— — 	 ..-4 	 1

I 	
--- 	 ....

LI.x 	 TA,R.6 	 .4 8.3 	 2.084 	 1.184 	 AJZ67: D 	

.373 	 1.844Z 	 1.054 	 i 	 i 	 3 I 	
...4

1 	 , 	 41

; 	 8 	 ,
...672 	 751

i.--
9 	 707 	 719

10 	 68 	 , 674

: 	 11 636 	 6i42.:

• 13 	 , 	 !, 	 676 	 690.,
14 	 ,	 618 	 607

15 623 	 647

16 	 624 	 663
17 	 643 	 633

18 	 630 	 638

654 	 660

' X3 ! X4 	 X5

720 .16; 	 !	 9 ; 	 r, -7.1,-,--. 	 7,2,-,

	

_ 	 7

	

,..,,,...:. 	 • 	 :;5r..)
	...

2	753 i	 . 	 1 2146 , 715

'

	

719 ! 	 .: 217'7 	 726 	 021. 	 s

	, 2192	 '731 	 017• 723 1, --i- 	 -4-

	

' 705 , 	 1 2165 , 722 ..	 -.

	

, 	
i 	 • f, 	 ..) 	 023: 715 	 2 1 	 ,;

.717 	 2'23 	 708 	 026

S.1.1AP IX ' !DATE -) X 1 J X i

I P.31'14/59 670 i 712
,■■■••■•■■•■• 'M../ ......a'

699 694

3 	 ' 718 740

4 	 729 740-.... 	 i
5 	 '; 716 ; 744

•6 	 704 727

7 	 ; 	 691 715

: 665 i 2031 677 	025.: 	 . 	 ..
' 607 165 	 163 , 166 	 1832 . 6 1 1 	 011

! 606 . 171 ! 	 18'6 	 625 	 041

•
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Part Name
L Product
L_Pir_rt

at per

04.8202..5 	 675698 	 650 ; 677

Li 	 ' Z E 	 OM OW

TON WAND 	 frsAti YORK

.11.••■■■••■■■■•..... 	 — 	 ^

Gage 	 scale

SAMPt. DATA SUMMARY WORK SHEET

Part No. 3016
6,,,mtr. No. 	 NO.

ChtT,
C , .01 Artt. 	 i)er Ratc 4 Jit

Sandi. a 3p c a 1 B

i SAM11,E 	 DATE 	 X 1 	 `X2 	 iX3 	 :.'1.4 	 •X5 	 X. 	 3 1 	 s 	 2 	 ACTION

sAmptEs i 	
...g___,...
1..,, 

,. 	 ..,
29 	 11.1/4/59., 7Z1, 	 I 	 792 	 748 	 ... 	 754 	 * 071

i 	 : 	 685 	 bia i663
' 	 4 	 - ,i,..0 	 - 	 .663 	 .r.i.4-4.30 	 I

31 	 I ;i 704 	 I 	 669 ; 673 	 2046 	 • .682 	 035
, i 	 !

i___ 12_....._____-_-!....... 019690 : 673 	 682 	 . 	 t2C:45 	682  

'',3 	_._,___ 	 , 	 6go 	 698 1 697 	 : 	 .2075 	 '	 1.)92 	 018... 	 -- - . - - , . 	 _ 	 ___ 	 _. . . 	 • 	 _   , 	 .
41.---. 	 ,, 	 4,34 	 I" 6G5 	 I 	 689. I 731 	 2115 	 705 	 042 	 ,

35 	 l' 6go 	 ,`	 653 	 i 668, 	 2001 	 667 	 027 	 11
—7. 	 _._

ttt
36 	 , 697 	 (	 679 	 i 691 	 . 	 20x52 	 '. ;7;7 013 	 t

37 	 , 	 Ii 685 	 I 	 691 	688 	 ' 	 2C1.:%4 	 6P.9 	 0064- 	 .. 	 ..
38 	 I; 663 i 691 1651 	 2005 	 668 	 040 4 	

—
,	 t 	 --,-.. 	 <-, 	 •-t- 	 - • ..,„4.,_39 	 704 	 ; 	 663 { 675 	 , 	 2042 	 ' 	 6.81 	 ,,_—* 	 4--	 _ 	 ___ 	 _ 	 ... . 	 ..._ .• 	 ..

t'--- 	 4- 	 .
41 	 676 	 I 	 676 1 717 	 ,
40 	 ii 651 	 690 i 691 	 ; 	 2032 	 . 	 677 	 ' 	 C.4' '40,

. 	 2069 	 689 	 r...41

42 	 1; 685 1 	 694 ' 705 	 ! 	 . 	 2084 	 695 	 020
t. 	 . 	 .._ 	 _____—_,..

ti_______ _ __________
43 	 ;i 	 , 	 ; 	 685 	 692 	 12083 	 694 	 021

44
4I
	 675 ; 	 657 ;561 	 .11993 	 664 	 0•• 8

- 	 -1 	 _____
45 	 ;; 693 ; 	 660 ' 656 	 2009 	 669 	 037 	 1

 	 1- —46 	 !I 703 	 662 I 653 	 '	 2018 	 673 	 050_
OL12021, 	 67547	 67; 669 680

48 683	 638 6 5;- 	1'975	 658	 045 I
y3 6 645 	 026 ' Adj. made

1930 	 650 	 036

49 	 661 635 640
50 666 630 r 654

52 	 687 ! 	 647 ! 676 	 2010 	 670 	 040

1 	 53 	 698 1 	 648 	 675 	 ' 	 t 2011 	 670 	 040

	

. 	 --- 	 ----

— 	 -t

54 	 1 708 2072i 	 676 	 688 	 1 	 691 	 032 	 ,i

----, 
55,; 687 , 	 673 	 671 	 t	2031	 677 	 016 	 1,

1 	 ...._50 	1	 i 	 700 	 675 	 704 	 I 	 2079 	 6 93 	 029

2 	 1.88 	 3.288 	 2.6595
	n 	  Az 	 D4 	 3A 2._ 	 Z1 , 	 7 	 i 	 ERA 	 I 	 3,/cizA
	3	 1.023 	 2.574 	 1.772 	 I
	4	 .729 	 2.282 	 1.457
	5	 J77 	 2.114 	 1.214 	 I

• .493 	 2004. 	 1.1!14 	 A 	
LR.----i

	

7 	 .419 	 1J7,4 	 1.109 	 A1
.579 	 1.11114 	 1.054 	

_1

--4— 	 -i-
It	 ,

— —
1— liAlififf 	 LL5. 

1 	 )

F



j.

Part No. fri)(4.1

•• ,••••■ 	 • •• 	
!I".1"/F,MX,!..t.;..i.OrigitrOAr.1.1iity.r.ttn.:gtf$Fe.tf..mittt4"...•54.rizillY?-7„i3filt."#,;trtyil;:t,.,.; •

Part Name Moat Pa

THE WORLITZErtilig
NORM TONAWANDA. otaw

Proatact _ Ipper. 'No. 	 1 Dept No. 	 .
Char.Dim. & Tot. TarEst, le'rt, - 685 1,17401'o

Gage , : ?;tuch. same. Lab . ?Ape r Malte,htne )

SAMPLE DATA SUMPtkAltY WOLIFX S!:LET 	 Sa-idia. 3pemeit.1 a
.%:.,::...„..,...,,-:-,„..-,:.,,,.....:.:.:. 	 :7-•..-.--...,...-,....-,: ,,,--::.c.--:-..- , ..m.....7,t7z7

#

, 	

!, 	
;[... 	 S. A, m ? t E S 	 1 ;! 	 1 	 1

; p 	 ACT iON

57 	1	 694 674 1 699 689
• ,

684. 	 695i

ti. ,e, Ut!"." 	 , 	 0 sP1.,..- —,.. : %:•,44:17._4..

027 	 4
________

,
,....----.,

59 i 	 1 568 14 	2047	 : 	 68,1-f--- 	 ,

..._......_1____L____02_6__ _..L68:,....J2_21..
i 	 , 2067 	 ! 	 be

60 1 693 681 	672_.._
677 i 700 023 	 t

4026 	 t
024 	 i

. 	 .

61 '," 	 690.,i'....-.
i 	 62 632Li_ 664 1690

.
1 	2036	 . 	 679.1....
1 	 . 	 . 2040 	 6 8'0..

r--
63 i 678 669 16

----1---93
695 :705 
663 1692

6i
it
;' 690
Id 666

,.._ 	 ...4. 	 2090 	 6.. 	 ',
1 	 i 	 2021 	 67 4 029 	 ,,

015 	 .I
i 	 65
, 	 66 , 656 645 	 680I

. 	 -.1.Q 87 	 ' 	 660,4-- 035
67 ii 	 468 639 i 675 1962 	 654_i____

'
--!- 	 ,

-4
036 

C4
043 	 1

Ad.1 • 144V1°

----,
68 668 648 	 692

666 11698

I 	 ,20(..P 	 ' 	 669

'
	

019 	 , 	 07a69 655

i tr —:, t .
, 	 . 1---4.---.

,.— .

.
.) 

11	 !

I 	 11 L_.._.

■I
i1

:.

! 	 1

	

_   ,
i 	 '

. 	 .,
–4

1 	 •
-II' 	

il 	 i i i 1 	 1 	 1,

I__ __...- ,,-. ,-if-- --101141-

ER	 '	 R___4_
---,--43 a2A. 171 .A2 D4 3,4 2

1.772

1.864

-

1.457

IX 	 7
2
3
4
5
4
7

1.22
1.023

.729

.577

.483

.419
.371

3.268
2.574
2.7.82
2.114
2.044
1.924
1.844

2.6595

1.290
L184
1.109

;i11-1 UL! 	 LLx. UL .',
•

.--,k

SAMPLE 	 DATE 9 X 1 	 X2 	 X	 ' XA ; X5 ; X 	 z

•;i0

.°1"73.011r".*IersTr47717,MM,r---7)4,..... >").rrrr..rl
POOR mii9. nt .11k4





•

•
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FIGURE 2

._. M . C .8 I 8'
HEAT ' PAPER PROCES$ I S CTION'PAPER  	 -

SAMPLE. SIZE -=, Three; deterrnipations!bakeh:acios$,.theistifittt...til.._49$AP2 )
1 	 :	 i 	 i 	 '1 

AVERAGE' 	
,..._, ■

-: 	 I I

Xo. Target weight.0,41 i646frAS

40

30

+ 20

H 0

Xo

:10

20

46' 	 300

40

BO

60

•40

20

0

Lot No.
SompIe No.
Date 	 . 	 .

/'
U.L. . - .

4

10 •Z••••■•■•419.1.9.

• •

• 
' 	 . 	 A"..1

'TFIED



• NFIVOrtrqP647#417r97,1V4':i7i,'''.`-r-.'Wf,'.:177'....-14.rir.e.r741Frgi.„ 	 -

THE WURLITZErt COMPANY
NORTH TONAWANOA, NEW YO

F. :. 	 ...,,;rart 4,48;:r.le , t..lem. p4per
	i............____•	ipi Product 	 ).E-218

'WI Dina. efk Tel. Tarzet, 	 . - 694 wry.t5
t•.. •••• • •••••••••••••••• • ••••••••••••••••••• ••••■••••• 	 •	 •

	

1 Ge4e 	 Scale No. 95810
SAMPLE DATA SUMMARY WOR144: SHEET 	

e.;-.14.1.yritucky

.=•_,-,-....-__=.---..
i 	

SAMPLES 	
A1  

AMPLE ! DATE 	 X1 i X2 i X3 ' X4 ' X 	 :. Y 6 „ % 	 A 	
A Cr. i ON

1

1 	 i la/5/51 710 i 723 1678 '. 162 ' 163 ; 165 Pill 	 704 	 i.:145
,,

; 711 	 765 •731: 	 ; 	 _f2.1.3 	 758. 	 -,c,.,.,.....„
2

.4--' 	 -4- 	 ---4.- 	 , 	
- ...

3 	)' 712 	732	723	 ' 	 , 	 12167 	 ' ' 	 .,...tr, „:726 	 i4_1_
4 	 696, 1; 711 1 696 ' 	 2083 	 694 	 0351 	 ,, 	 I 	 ,

4. 	 “ 	 ...._ 	 ...... 	 -1,---
688 	 722 • 710 	 1 	 210 	 707 	 ..-..,,,

0,. , 4

	

1 	 2116 	 708 	 '035 1
6 	 .1 692 ; 727 , 697 ,

7 	 ;! 704 	 738 "7('',7 !

	

, 	

,.
, 	 .214'...,1 	 7,6 .

- 034
• I

•••••••••••••••••••■•■••••-•••••••••••• •■•••••••••*4•*•••• •• •••• • • •• ■•- -••••• •-. •.• •.■••-• ••• .• -•-• • •L
. 	 , 	 ; 	 07 	 , 1;2165 	 722

2f).1 	 . 	 6,.i,,, 	
— 	 1

11 8 	 ; 	 71,3 	 726 '706 	 : 	 ,

i 9 	 676 	 720 '695 ' 	
.4444 1

7:07 1--i. 	 L 	....--	 ---. 	 .......

10 	 . 	 ii 702 	 709708 ; 	 2119 ' 706 	 .......

	 - 	,,  ._.• 4,—. 	 --T 	 .._4______________

11 	 ; 699 	 674 i 675 ,  167 • 160 1 165 2048 	 683 	 , -- ) ! cam cha 	
n Cr

r

	

,..,,..„, 	 ,e: ..cr., 3t.ri 
,

i ; 	 ......_ — 	• -.----------.--..-.--.--..

12 	 i 	 !; 687 , 66 	 676 '; 	 676 	 ,--,..1....,,,

1.; 	13	 ' 	
,, 
!. 	 '67 	 -T---

-.
. 	 2020 	 673

661 1 683 	 6 	
022 	 _

.2027

eli

	

.— 	 _ 
-'1'

	

_._  14 	
; 668 	 680  676 ',. —4.675

	 ..,-,:?„, 	 .:Lii!..:.,.../24, 

15 	 : 668 __.; 707L4700-,--vc
	 692

., 
16 	,	 655 	696 j,683 i 	20314.	 678____ .___ 041 1

. 	 . 	 . ,, 	 1
17 	 674 728  1661 i 	:2063	 688 	 067

	

: 78 	644 ; 708 : 651 : 	 : 	 !,2003 	 668

	

, , 9 	 6,3 ! 677636 :, 
. , 	 ...2(.)-2,,6 	 669

	

20 	 ; 	 6,94 'I 690 H7 1 8 	  2102 	 701 	 i ',:;28
-+

	

21 	 :; 665 	 696 677 33 , 679 	 : 031 L,:igi,".=- 60

	

22 	 1 694 ! 727 i 732 	 , ,14. 1153 	 : 718 	 1038

	

23 	 ' 718 i 740 740 : 	 . 	 :V219,S 

▪ 

73; 	 022

	24 	 670 ; 690 ! 684 	 -2.-\.u4.4 	 681 	 020
- _ 	 -4

	25	 ;; 655 1 683 .657 ', 	 •

	

- 	
12995 	 665 	 0281„_________ ._ 	 ......4,__

12020 . 673 	 026 1i

	

26 	 660 ! 674 ;686 	 ' 	 ,

'I 	 1 	
11
. 	;
	 • 686 	 , o16	, 	

, 	 ,
,  	 1

	676 689 692	 2057
1 27 

	

, 	
I

i; 28 	 i 	 1,11 658 	 692 1687 	 2037 .,, 679 	 034 1

Az D4 342 I 	
ria i 7— it IR	 i -Pr. T	3A2Ft ,1---_,-----,:___ -	 _,..._ 

	1.88	 3.268 	 2.6595 i 	 I 	
1 	 !

	

1.023 	 2.574 	 1.772 	
i 	 4  _.

	.729	 2.282 	 1.457

.577 	 2.114 	
1.294...„... 	  .........4._.......__

.483 2.004 1.184 	 A2R 1 D4R 1. ULY 	 LLX 1 UL 

.419 	 1.924 	 1.109 	
1

.373 	 1.864 	 1.654 	
1 	 1 

me.* SO. 221 -Pia

Part No. 	 036 `!.
- 	 1111111t. No,

Char.
Mach. Nui Ldtt 	 per



38 
39

' 40 4
' 	 • 1

4
I 	 : ''

43

•

;

4

- 	 " 	 /%7R4.41FOrfrff9g■ )V-"i7r.T.47f4iir.71§Mr•ji,ADRONAMOTROWIRC.4.:47;'..)77,4"144‘4tcuoisropw._44- 	 —

• E WURLTZR C,t)POIP41A4
NORTH TONAWANDA, NEW VON(

r..

r,-, a 	 ..N,n ,arnt 	 aat, Per 	 , i ' : 	 ; 	 ,   	 t f Prra No. 	

a.b

P

	

t 	 h 	 t 	 , , 	 : 
Open No. 	 ; Dtpt. No.

, Dim. & Tol. Target 'Algt,. -6'10 1411.1 1 1 	 .... 	 , Char.
trapv 	 .	 :Ca3.19 No. '4'N$10 	 !■lach. !...:Arri t, 	 . Pap.'
SAMPLE DATA SUMMARY WORK SHEET 	 13U-KIntucky

 _
Product 	 IC-813

X 1 	 X 2 	 • 	 X 3 	 X 4 	 X .5 	 X 6 L

AMPL 	 SSE

.645 	 ; 	 687 	 659 	 11991 	 - 	 ' 	 C42

ig 	 71, 	 .

,. 	 6'?1 	 7 	 712
...' 	 ,. 	 -4..08 	 . 	 ii2:1.11 	 : 	 704 	 021

, _ 	 , 	 ...,..........._ 	 .... 	 -- 	 ,7',"2 	 ; 698 	 1 	
.,..' 	 4

;.'i; 2063 	 68Q 	 r..)34

': 	 669 	 ; 	 646 	 673 	 : 165 	 : 	 166 	 '369 	 i4.i.-i,-,'8 	 6(.,-..7 	 02-4 	 1

' 	 699 	 673 	 : 6 i0	 • 	 : 2(:),7:7

0; 

_ 	 e.)?...'4 	 1

695 	 634 	 683 	 : 	 146, 	 67 	 012
4,-

. 	 692 	 : 	 6F36 	 7(..* 	 . 	 f ),,7■,,,. 	 '39-.±
.....4--- 	

0114

1 	 16 	 681 	 6,31 	 65,73 	 j, .)2r:-

67(2 	 -SO 	 27 	 017

677 	 681 ' 75 	 '53 	 8: 	 68: i 	 /■:

6-3'2 	 678 ' 683

.

4

(1,'72 	 691 	 ' 694 	 : 	 2'2:57 	 63;:..'. 	 022

0730 . 	 686 	 689 2055 	 085 ''Itr,..1

651 	 652 	 667 	 : 	 1970 	 657 	 r - - ;..

666 	 683 	 637 	 12036 	 679 	 ,-14...;..

'' .;42.14:70,-ii.F .777.T. -Tr.7—

.--- 	 ......---	
.!

)

- 	 -zx	 iFt	 '	 3/aztt_ D4 I 34,2
1.88 	 3.268 	 2.6595
1.023 	 2.574 	 1.772
.729 	 2.282 	 1.457
.577 	 2.114 	 1.290

A2R D4R	 ULY	 LLX	 Utp...483 	 2.004 	 1.184
.419 	 1.924 	 1.109
.373 	 1.844 	 1.054 1 1 	1

,

PO4.04 Q. 2? .414

SAMPLE 	 DATE

29 	 /5/59

30

37

n
2
3
4
5
6
7
8
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FIGURE 3

iozi weicorstml. Chaat 5 on NorT.I2Lual.

Lot NOS 2;?2,1 	ang_41



•

• 	 •

E4T.PAPER_IrPt3CiCINSPECTION
 Li

spopLE..SIZr Thted determingtionslaken across. the street :(I,496/15)2 )
>Co= target weight.6G, ..4r.-r t, ,5 11. I

AYriliG.E!. 	 I 	 •

;

L 	 C, ,,E3181

40

30

— 20

i-t

Xo

I °

ao
0►

40

-E3o

60

40

20

0
.
.Lot ' No. 	 d _L.) - .) ? b 	 . 	 ., 	 • 	 .. 	 ......--- -...

_v..,, i .l .1 1 2 	 ,,Y .5: . G ;-/ S Y '‘) et./!...'t........4 4:11_21.. "La..i_o.,„7.:_L t..3..; ,!..r.,:f. i ''.,... a z,,s,..i.e.ii. t-i-WISLIi.1.2.1..t.ttaiSammie No. r..7 	 - 	 -Date 	 _	 , /4- ry-s9	 r7.,

vliED



C 18 81
T. .PA	 Rp_GEsp_ NSPECTION:

SAiMPU:, SIZE{ =.&rer.i determinoti sitokoTt_oc 1ross, the shiet itl.4.P.911") 2 }•i 	 • At 	•	
, 	 .
I 	 1	'	 . 	 ,, 

Xo -...Thrgot weight ,GAO 	 : 1 . 	 . i 	 i

	

I 	 . ,.	 ■ 	 ...1__ .,..___.
1 	! AVERAGE 	 i 	 i 	 1

I
" I-.

1

- ; 40

30

—H20

I-I 0

Xo

- 1 10

— 1 30

,40

:eo
60

40

-420

0

Lot; No.:
Sample No.
Date

- 3 '1; 	
'1

	 1/ re !I- ill-4'1,1;i 	 rf 	 e511.1.4 	 13._17.11 	 t 4'; sl
/it 	 9- 	 1 	 ots",

violINIP11111 T 1V7Y'r Sql1PIE

• •
FIGURE 3



FIGURE 3

40i

---i+ -20 1
IL,

-- • 	 ---

M.C818 - 	 1, 	 1 	 • 	 . 	 .	 , 	 , 	 .

I HEAT- PAPER [PROCESS 1 INSPECtION•
1 	 . 	 i

_ 	
1 	 . 	 1 	 L 	 : 	 i 	 1_ b SAMPLE_ SIZE =.thred deiermInckti,orts,,takenL across: the shoat ,(1 - 496/102 )

trieget weight ,4gYIM.Cit5 i . 1; 	 ! 	 •  

■ 	 ■ 	 - 	 t
,

, 	 : 	 ! 	 1 	 It
■ 	 , 	 .! 	 i 	 1 	 1

: 	

• 	 i

! 	 I 	
; 	 - 	 1 	 -- 	 i• 	 - 	 -

	

1 	 • 	 ; 	 7 	 . 	 I
1 	 i

I	 1 	 I 	 ; 	 , 	 I 	 ' 	 II 	 !■ 	 • 	 ; 	 • 	 • 	 I 
I

I 	 1 	 • 	 i 	 • 	 i 	 I 	 ;
■ 	 t 	 I

'''-- . 	 I 	 . 	 , 	 ...-3 ' 	1\ /	 • -`,1--- .' 	 1 	/, \	 1 	 / \ 	 1 	 1 	 / 	
, 	 i 	 .,

----	 , 	 ----\,:i------ 	 -- ■.,.......-.....-,.,/,,.‘: 	 .......„......... 	 ,__,_ 	 ........../......„:;...1.,;\ .., -....-..-7,,,,..‹..,....,-...............--....................-....... „,fr...,.. t •

'''.'.	 ' 	 :N•d/..	 '-r	 :\ 
•• 	 ... 	 •••.. 	 .. 	 , 	 ., 	 . 	 I

oliose.1,.....,6•!...,.....

0-4
- -•-•;— 20

30

40

80

	

•---- - 	 :60

- .40

	

- 	 2

RANGE

. 	 ,U.L.R.

SorriPle No 	 / 	 4'? 	 Yje 	 4), 61 ft ,o 	 YI /1_11. 	 •,;r2 ,x,v,A1 4 	 „fir 	 .3 37 27 47".-4 	vett	 -(2 er* 4.1 	t: 5

Dais 	 _/0170?9-,5/
0 	 44
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FIGURE

' 	 -

40

30

+- 20

-I 0

- Ão1

M C 8 I
HEAT PAPER PROCESS 	 __ECTION- 	 -  
SAM PILE_ 	 ZE = TI hree deierm nations Itaiteh acIrossi the 	 42_6/1d2)
56 = target weight.4?(No.‘ 	 . 11 ... 	 . i.

1 	 1
AVERAGE! 	 '

. 	 1 	 •i 	 ' • 1 —• 	 1

t- 	 ' . I ___ .____. . •
— I,

t- I 0

ZO

SO

40

80

60

:40

20
\ / /

— 	 ---',77.411.1*■••••••77*."1

• - • - •

Lot. No-
Sample No. 	 1. 	 3 A- 4 ? 	 _./(a...1111.6.2r./,..3, 	 i;z.t-tt... it 	 .w..,x3-... ...11.11.1..124._1L.f3 	 It f.t?4 _.tf./ if 4 JP 0A1.4141 	r
Date 	 . /Z. - 	 ' 7 	 . . 	 :

vipppmum
Se
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80

•60

40

20
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FIGURE 3
-71 	 i

HEAT PAPER  PRocF 	 INSPECT ION
SAMPLE. SIZE. =..Three. dellerminations...tokeh 	 thd shdet 11.496/in a )
Rtl.. target weighi •476 4./(4.es. 	 .

II 	 II)

AVERAGEi

40

; 1 0
;
Xo

1 I 0

1--- 	 20
co;

- -e' 30o t --- 	; .
1

RANGE

I 4• •td, ...le I 	 Ys.",;f 	 i

Pgte 	 ,./(.7? a-(i)t:o••, oniTE. Tu Sr /V, 1117 •

Lot N a 	 wt. C2 7 
SO mple No. 	 ?.L.s...y„.4--

. 	 ,

1-2 _1 Y.:14*

u.;

—^Ei•Sita-
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9 0 t

. 729..t7gIrm',44.1KgriA:e4
:0404WNgriritTrri,T.

1. .• 	 •

ISPIPPIMPIPIL
S A ND LA CO PORA 110N
wen,. 	 a3,141.1%."Uaktit.

) rocsaftes narairsvcr

NW rile; AC-818, - 4

Th. Warlitser Co.
Sarth Taaeveade, P. T.

WWI Mr. 	 . Lally

has P.C. 15-1,36, Item

heferamses, 	 Ltr ihoberg to 	 dtd 4/10/f4(

2. Ltr 	 to Berrity, d94 5/1&/1.5

Coatleases:

Wm visa to modify our preposal of leforsaoe 1.

As pay proposed, fOU vill procure toe Z-28 hatt-,peeder slurry 1st* from
book& 	 Beth of these _or.* ars to be se re by the wri. halm.
orate mixing isreceee. The ealorifi - 	alba:a be as required for the
xa-sla.

Ome tot o Lb* Sureaa 1 l saes slurry v1.11 Oa node with Baker DeCr04 mode
especially for =is process. The ►*ooze lot of lorry is to be mode mitts
BaCr(. 4 pz-ocured !‘russ tortmkoy Cole: 141'. n1. material ia
mood for geslees beat pow6ers amid is to meet kilitary Specifloations 5501.
Ilse average particle 11124 if 1:0 be lace tn.= 2 microns diamater as amemarod
on a fisher Sub-solve Siser. &weever, if Xectucky Color cam supply material
that floes root yield crystalline partieleo larger than 20 micro** and Liao
meets e.Llitar Spec-ificatioss 8 550A. them this material may be procared
for the a)urri.

The 	 v':: tA,WM. :.,11 used 	 sole! too lot. of beat pope? ao the
paper olwablne.

After facricatlos er :m• heat pap*: at Wurlitewr, eead a four-feet Rawl.
of each :mat paper lot to Sandia, Dam, and the haversity of Florida for
toetiag.

Prior to .4100 	 or any batteries, obtain all prodmotiea end teat Lib.
formatiom cm this paper. If it is wrigemt that the NC-41* heat paper
oposifiestlous :save been set with tbe beat pamper, batteries may be fabri-
°gated us:a, this pc7Tr.

■7'3 	 - 	 ,,r n 	 r.a oer'



•

Oi) 30C

The Arliteer Co.

IWF",71rrlr.WrfrgrrrMrrFrrqrfinr'Tr"r"'IV'n'Pr"5PrrTrr""''rf"*."''''rt.r.rrP*''rr-rAnrirfrr'r.!Irltrr:'Mr.'r'ffP ;S',7W0,714 IKV:rerrirr tt."

Forty evaluation batteries ar* to be made with Nob Newt paper let. Tweety
of theve are to be tired at -65•1' (M310427, per 2. 7.1.2) amid twit,' s.
lorr (T1.110427, pars 2.7.1.3). la addition, sufficient eoetrol batteries
*heal tit mode lith standard beat paper to eetablish a stemds14 'or eomparl-
sou. :Jeoxibly stemaere IlroduotIze Di-tested unite say he used far this

PtrTIR00 -;

Worn At. hay Ways of Don., When the paper Ls to be made Land the s1er27
misled at harsh& Williams if at all possiklo) eo he may be present as ma
obeerver mad oonsulteat.

It is osr moderstandieg, based on the letter or geferesee 2 (somenting the*
the peeve of work outlised i 	 is letter is slightly mare than double that
of Asferomee I) that this wart oan be seeenpliehed 1* appreadamtely fear
months with ma expenditure of f3,500.00.

This being the ease, you are authorised to bogie wort am this item
immediately.

Tory troll yog•e,

• s. Shoham
Berm

CRIlis 1311-1: hs

OPpy tot
I. B. Goedrich

Dismaad Ordnexoe ruse L.a.bora 	 .7
Atskinton 25. L.:7.



Attn: Mr. I. R. McDonald, Security officer

For: J. W. tally

Re: F. U. 15-1536, It ti 10

References: 1. Ltr. Sober 	 to Lally, dtd. 4/20/59
2. Ltr. Lali.y to Herrity, dtd. 5/1t/59

3. Ltr. Snoberg to Lally, dtd. 7/13/59

S PAKMAJWV WIATM1XT

SANDIA CORPORATION
IAJElla UST, LIJAVIttatill,

The Warlitser Corpaay
North Tonawanda, Wew York

•

Gentlemen:

Reference 3 outlines a method of obtaining materials to fabricate two lots
of neat paper by the DUFL aggio4erate mixing process. We wish to modify
this proposal.

In paragraph 6, it is stated "Prior to the assembly of any batteries, obtain
all production and test information on tr.is paper. If it is evizent that
the MC-818 heat paper specifications have been met witn the heat paper, bat-
teries may be fabricated using the paper. ° This should be disre garded sail
the following instructions substituted:

All production information testa should be conducted on each lot of
heat paper and relayed to Sandia Corporation. These tests should in-
clude burning rate, calorific 'value, ana resistance. In addition, the
amount of haat paper sassing shculd be reported. Approvaa of the tests
by Sandia Corporation will be needed prior to assembly of any batteries
on tnis item by your personnel.

After approral has been granted, forty evaluation batteries are to be
made with each heat paper lot. Twenty of these are to be fired at

(7H-310427, Para. 2.7.1.2) and twenty at 1.165°F (7?-313627, Para.
2.7.1.3). In addition, forty control batteries will be made with stand-
and heat ; t;—r. Twenty r_Lf 	 crltrol 	 to be firs:: at

Ll batteries are to be made concurrent with normal production usinm
norraa production parts. A11 heat paper used in the 120 heat paper
evaluation batteries is to be selected using the method in fore, prior
tc Ea—MC-618-2701.

. 0.1 F

( #) 	 ...Te3,4-06,,:c 	 G*F4
-Cve&



The Wurlitzer Company

This letter supersedes All tap:icahe portions of Reference 3.

For our infornation, you w1 	 furnish Sanlie orjorstion an estimate of
the total cost to perform item 10 as (,ot:.ired in tnis letter and the
references.

Very truly yours,

R. S. Shoberg
Assistant Eiger

CRMI1311-11ps

•
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