AdCD e —— .
wcEax) 6;3_;;
:
S — b i-...__-ni__-; _____________ s ———a - e e i
LTALDD i '
o leesz
‘t LY
4 April 1963

GTRAL DZSCRIPTION OF THE NEW BATTERY -

The Reserve laercury cell is the result of a large eiperiien=
£2l mrozeam that was initiated early in 1962, ILarge numbers’ of €if-
forent desipgns of mercury cells were put on load and discharged ;
wider conditions simulating the multi-year drains encountercd in use,
Theusands of cells were involved, and many of these were analyzed
af'ter discharge, including many that gave good as well as poor poricr-
rance. Tais work identified causcs of premature mercury cell failire
under lotr érain conditions, and new designs were fabricated and tested
in an effort to rectify the problems, .

The major problem on low drain discharge with mercury cells was
found to be loss of capacity due to internal short circudts. As the
cathcde dischorges, it forms free mercury vhich is driven towaxis the .
nerative contact; given sufficient time, the mercury can fora a
bridne between anode and cathode, shorting the two electrodes, and .
dissipeting the cell's energy internally. '

Tae sccond major factor on low drain discharge was found to e
loss of anode contact due to preferential corrosion at the inner cap/
arcée interface. Discharge results in the build-up of a zine o:dde
desosit at the negetive terminal, which, electricelly, eppears as an
{nerecase in internal cell resistance, The resistance continues to in=
crease witil the cell is, for all practical purposes, an open circuis,
Tais is particularly noticable in a series string; here, this phencn-
cnon appears to be greatly accelerated, with the weakest cell in the
strinz 2inally opening the circuit, preventing ‘+the remaining good cells
froa suoplying any further power to the load. :

A third prodlen that was identified was the nigration of the zinc
caction product within the cell. ‘Quite often a crystalline growth of
ine o:dde/ryéro:dde, dendrites, was seen to have penetrated the scp-
orator, iacreasing the 1iX1lihood of internal shorting.

1M

e standard sceperator used in mercury cells was found to be unre-
ligble for low érain use, This scparator conslsts of a sinzle wrap of
sympore, a porous polyvinylchloride with a rather large average pore
diameter, offering almost no resistance to particle migration withia the

celle

Az these feilure zechanisms were identified, the system was re-
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desizned so as to ninimize the effects of these deficienciecs. 2As
time prosressed, one additional short coming continued to be odserved;
sel” dfscharse. It scemed that no matter what steps were tolien o inme
preve +he cell, the systen maintained a finite rate of self-disscharge
resulting in 2 time loss of cepacity and, more important, a tine loss
o2 reliability. o

Tac Gocign of  this new babttery tekes into account £11 of the
prodlens mentioned sbove. It is the result of several basic csonZes,
each of vhich was tried separately before being incorporated into the
final cell, '

The £irst major change vas intended to corrcct the internel shori-
i~ prodlen. The cathode was redesigned to include approximaicly D6
siiver, Tae silver performs two functions: first, it incrcases the
clecsrocde’s conductivivy to a practical value; second, it amalgemates
£he free mercury os it is formed. This amalgum, much like the onc den=
£icts use in £illinz teeth, is a hard solid., Since no free mercury is
formed, intermel shorts are practically eleminated,

Tn the stondord mercury cell, the anode is a stack of several
cylindrical pellets, with the last pellet meking the cells' nercative
cortact with the inner cap., This contact, as noted above, is highly
unwelistle. The new cell has a metal sleeve that runs the length of
the cell and 15 kept under corpression. The anode is amalgamated O
+he sleeve 2long its entire surface, and the contact is, in twrm, ezal-
gamated to the irmer cap. This device has proven very successiul.
Standaxrd mercury cells become an open circuit when discharged; the new
cell beco=es goout a 200 ohm resistor. .

In addition to these major changes, several other thinsgs have been
done. The scparator has been markedly increased: a double lover, heat-
sealed scction of syrpore has been placed next to the cathode; and a
ginzle layer of & much smaller pore diameter material has been dloced
nos= +o +he anode. This increased scparation, while increasing intermal
rosistance, is much more stable 18 atback by dendrites and clectrolyic.
Taie electrolyte has been changed from potassium hydroxide to 4the less
roactive sodivm hyéroxdde. This simplifics the zine side of the cell,
and reduces voth leakage and self discharge - this also raiscs internel
resistonce and reduces low temperature performance.

Tinelly, the cells are manufactured in the dry state, that is, with-
out electzolyte. In this state there is negligable deterioration; thus,
+he ceils may be stored for many years without fear of losing cepaciity or
roliobility. Tals does mean, however, that the cells must be activated
prior %o use, and that this operation rmust be properly accomplished if
+he cells are +o be expected to perform reliably.
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UWB-301 DATA SHEET
A" Reserve Cell

& >——.626 DIA £003  DIAMETER: 0.625 inches
| IEIGHT @ 1.095 inches ¥

— s~|—.558 DIA £.0065 + WEIGH? : 1.5 owmces

_ R 5 : - VOLRE = Cylir.*.‘.-e:: 0.65 cubic

A Lo A T {nehds Dectansular
& colid'C.Cl cubic
{nches
- B J
\ ; : VOLTAGE ¢ Ifomdnal 1,35 ®%
N CAPACITY: 3.l ermerc howrs at
1.947%.005 1.874 £.002 ; 930 amae
: MINDAM LOAD: 80 oims (about
: 16 i)
_ # NOTE: 1ot couwating scaling
\ : . serov wadch adds . .
: ' : 0.120 iaches to heigh
Sece diagrom
{ L ‘. ¥ ©O¥HNOTE:  Ihitidl voliaze 1.50
197 NOM H :

c—>1— .430 DIA REF °

ACTIVATION PROCEDURE

™11 activetion requires betireen 3,0 and 3.5 cubic centircters ol
clectrolyte. Tne cell is evacuated prior to the addition of the cleee-
trolyte. The electrolyte port is sealed by means of a nylon serow.

o cell sihould be left to stand at least one hour before usc. eck=
out procedurc is the following: open circuit voltage shaould e:ceed
1.35V on a 5ood volt meter, 10ad voltage where R equals 315 onns should
cxeced 1.20V . :

R Ohms | Ave. 2. (Gs. %o | Avee Cell Cap.  Amp.-Hrs. Hatt=Frs. . Tati-lrs/cu
1.0 V) ‘ o - to 1.0V in. to 1.0V
1.2V 1.1V 10V 09V v

0.7 175,80 = 13.76 .18 2.0 2.92 2.9% 3.6 52
153.0 379.60 ¥ 15,0 | 2.67 311 332 3.3 - 905 8.5
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316.0
931.0
1£70.0
3740.0
3620.0

Avze . (Ixs. %0

1.0)

W BT

Avg. Cell Cap, Amp,=Hrs.-:
To
l.2V 1.1V 1.0V 0.9V

767.32% 12,16
2213 kS 24,13
,229,72% 224,86
8245,5221155.47
13359.20% 1&3&.88

325  3.15 " 3.22.:3.16
3.09  3.09 3.09
'3.09° 3.09 3.0

3'09. 3.10 3.10

3.08

3.00 :
2.86 2,86 287 2.87°
3.09

Watt-Irs,
t0 1.0V

2
3.

3.76
3.59
3.8
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ug" Reserve Cell
—] 996 DIA £.003 g — ' DIAETER: 1 ianch

EEIGHT : 2 3/ inches R

vEICHT & L owtces

] ¥ = | \' VOLUIZ® : Cylinder 1.30 cubic inel
1 h 45"+ 2° e ..e'Lc.“:*..la_ solid 1.75
. ' cusic ircaes
L VOLTAGE : Dominal'l.35 ¥
CAPACITY: 5.7 axpere howss at L75 «
L8295 x.0032 s 3 ' .
' 5 1.743+.002 MINDIUM LOAD: %0 ohms (about 35 mi
-. s
¥NOTE: _"o., cowmting scaling screw
.ich 2ads 0.120 inches o
hei;ht. Sece éiagron.
2 \ #HTOTE: Tnitiel voltage 1.50
y ;
70 NCM 1
= &
|
650 DIA REF

ACTIVATION PROCEDURE

™1l activetion requires between ex 5 and 9.0 cubic cent -imohers Of
clectrolyse. The cell is evacuated prior +o +he addition of the clecec- Rl |-
trolytec. The electrolyte port is sea] cd by means of a nylon scCrev.
The ccll shouwld e 1eft to stand at least one hour before use. The ccll
showld be checked out acco:.dln'f %40 the following procedure: Cpea civ=-
cuis voliage shouwld be ecual 1.35 volis on a good volt meter and the
1cad voltaze vhere R equals 158 should exceed 1.30V.

R Oluas Aveg. ;.. (.:s. <o Avg. Cell Cap. M. =Irs. Watt-Ixs. ‘Wakt-Irs/cu.
o V) To : fo | in, t0 1.0V
1.2V 1.1V 1.0V 0.9V 1.0 ¢
10,2 165.52 & .11k 15.26  5.35 5,30  5.k2 6.72 :.07
20.6 356,20 = 13.64] 5.7 ST 8. 78 + 5[3 T.e2 5.20
15C.0 70003 £ 1:.03|5.72  35.T3 5.76  5.T9 T.20 5.22
475.0 000732 £ 67.83]5.69 5.70  5.TL 5.72 T.1b 5.37
953.0 1203.52 £ 135.86( 5.72  5.73 5.73 ° 5.7k 7.16 5,19
1910.0 7599.20 £ 1002.12 5.1L 5.16 5.17 -5.19 6,16 e 62
2370,0 | 1125L.k% 2152.76] 5.08 5.0 5.0 5.1, 6.3 L, 62
v
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UWB - 303 DATA SHEZET

A e . ; . 'D' RESERVE CILL
le—1.259DIA%003 /> DIAMETER: 1 dnciies
| e hi8% DIA20CO5 ) 300k 2° FEIGHT : 2 3/C inches ¥
] ' n = '
WEIGET : 8 ounces

L

VOLUME : Cylinder 2.72 cubic -
inches., Rectanguler
soli¢ 3.56 cudic

il o ' : inchps °

VOLTAGE : Fomizal 1.35 %

2. $4%.003 ‘ | - 2489£.003 cAPACITY: 11.6 apere hows at !
. § . 2 - cqual 280 onng
¢ | : . g - MDODAUM LOAD: 21.5 ohms (about 6
' milliarms)

¥ "TOTE: ot cownting plunger
which adés 5/8 inches to heigl
Sce diagram.

"

. g% NOTZ: Initial voltege 1.50

v | ] Y
.ril ;
650 REF _ :
‘!" C ) i
.v—lmz DIAZ.005 ‘-& S
-~ . ACTIVATION PROCEDURE
Plunger activated. After the plunger is’ relcased the cell
should be placed on its side foxw 2L hours. Tne checkoui pro-
cedure is the following: Using a goad volimeter the copen cir-
cuit voltage should exceed 1.35V, and the load voltage where R
equals 87 ohms should exceed 1.30V. '
"R oomms .| Avg. ©. (Ers. to | Avz. Cell Cap. Amp.-IIs. Watt-Hrs. Yoti-Ilrs/cu
- 1.0 V) ' To 5 t0 1.0V - dne 30207
1.2V 1.1V 1.0V 0.9V ' " ;
21.5 156,50 = 5.70 "B.56  9.h0 9.h0. 9.50 : 12,30 i o a
13,2 152.8k £ 19.8% 10.39 10.50 10.62 10.63 -13.01 5,68
86.6 752.8L + 18,27 | 11.19 11.27 11,30 131.32 . 1k,69 5.19
261.0 2331.52 = 29.90 11.54 11.59 11.61 11.63 15,09 - =00 5533
526.0 652,92 £ 36.00 11.60 . 11.62 11.6% 11.66 {. 15.13 5.35
~, v g Vi i ",‘-_‘
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DD RESZERVE CELL

1,757 DIAZ.CO0S—F DIAETIR: 1 7/8- inches

| |
= >

: - ' —— 3 o

J'} S S50 ™ ~N N EICHT ¢ 25 .inches
. - - - -

| VEICH? @ 13 Ounces

e ~
ylindor 6.2)
cvbic inches
rotarngular

. solid 7.5%
cuoic inches

VOLUIME

"EV/{
wm
IS
o
e

267’:'003 | I : mA o = 3 - 2

@ i | © L} 2.691.003 VOLTAGE : i;?‘;"hli?:igzal
. | ' o i ' - -yoltage 1.50

) ' ' CAPACITY:

. 25 axmpere howrs’

at 115 omms

_I*EI'EE-TGI-Z IOAD: 10 ohms

1 T
L |
IIl -—:“%-75.0 DIAI.002 \"e

g 1.LEE% DIA MAX L ae

ACTIVATION PROCEDURE

The serew is tightencd into threaded cap. Cells showld be
2llowed %o lic on their side for ol hours. Check-out, using 2

zocd volimever, V-opcn circudt ghould exceed 1.35V; and the load

voliaze one minute after connection to 30 ohms should excced
l. 30 V. . 2

= owms | Ave. T. (irs. to | Avg. Cell Cap. A ~IIrs. Wett-Iirs. Watt-Irn/cu.
1.0 V) ' To ' to 1.0 V | in. to 1.0V
1.2V-1,17 . 1.0V 09V
9.4 110 .0027.85 .. 22,00 2k.Th 25.5% 26.33 31.92 5,10
1B | n385.28200.3 ol,19 25.8hk 26,78 27.k0 33.18 5.39

o syh—I T 771.88529.29 —p5:58—2635—26:83 2122 33-0F | 5.1
112.0 2327.17:29.55 . p6.hg 26.67 26.78- 26.01 3.k8 5.329
205.0 | L4617.20535.66 ~ 26.39 26.k9 26.56 26.59 * 33.20 5,35
1453.0 9178 . T6455.T1 06.27 26.31 26.3F 26.k2° | [ 32.92 ; 5430

e e
e e e ——— - e ——————
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