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(c) To add the visual inspection requirement in
paragraph 1.05

CONTENTS PAGE

18. Typical Temporary Switch Connected to
Remove Arc Hazard . . . . . . . 44

Tables

(d ) To add the redesigned post -cover seal in para-
graphs 2.03, 2.04, and 2.07.

(e) To add sa e yf t admonishments and informa-
tion to paragraph 3.02A.

6.

C.

D.

E.

F.

G.

H.

I.

J.

Recommended Maintenance Intervals . 5

KS-20472 Round Cell Rated Cell Capacity
and Height . . . . . . . . . .

(f) To rate the KS-21527, Ll, eyewash kit. KS-
21527,  L2, eyewash solution as hlfr Disc. and

add the KS-21527, L3, eyewash kit, KS-21527, L4,
evewash  solution to paragraph 3.03

9

KS-20472 Round Cell life Expectancy Vs
Conventional Lead-Acid Cell . . . . 9

To add safet)-  admonishments and procedures
to paragraph 3.05 through 3.08

To rate GOULD‘ as a nonsupplier of the KS-
20472 LINEAGE 2000 round cell in paragraph _

w

th)

Total Hours of Initial Charge at 2.5 to 2.55
Volts per Cell . . . . . . . . . 26

KS-20472 Round Cell Battery Maintenance
Requirements . . . . . . . . . 34 4.01

Effect of Temperature on Capacity of KS-
20472 Round Cell . . . . . . . .

(i) To update the serial numbers in paragraph
4.0135

Freezing Temperature of lead-Acid Battery
Electrolyte . . . . . . . . . .

(j) To add information concerning marking on
depolarized cells in paragraph 4.0237

Maximum Allowable Impurities in Battery
Water . . . . . . . . . . . .

(k) To add information concerning electrolyte
level lines and electrolyte level requirements

in Ll, L2, L3, L4, LIS, L2S, L3S, and L4S cells in
paragraph 4.03

37

KS-20472 Round Cell 5- and 8-Hour  Dis-
charge Rate in Amperes to 1.75 Volts . 39

43 (1) To add admonishment concerning safet>, vent
funnels in paragraph 4.26

Battery Boost Charge Time . . . . .

1. GENERAL
(m) To add Form SD-97-1285 as a replacement for

Form ID-1285 in paragraph 5.01A. Introduction

1 .Ol This practice includes description, installa-
tion, and maintenance instructions for the

#LINEAGE 2000 round4  cell lead-acid storage bat-
tery.

(n) To add requirement that  existing and nel\
cells be depolarized before adding cells to a

string in paragraph 5.13 and 5.13

(0)  To add footnote to Table E concerning checA-
ing emergency cells

1 .O2 Revision arrows are used to denote significant
changes. This practice is reissued for the fol-

lowing reasons:
(p) To update charge procedures and require-

ments in paragraphs 6.01 through 6.03(a) To rate the LlS, L2S, L3S, and L4S as replace-
ments for the Ll, L2, L3, and L4 cells in para-

graph 1.04 (q) To add the KS-22861, Ll, digital multimeter to
the list of test equipment

(b) To rate the Ll, L2, L3, and L4 cells as Mfr Disc.
in paragraph 1.04
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( r 1 To change the percentage of allowable Manga- 1 .OS Ll, L2, L3, and L4 Round Cell Visual In-
nese impurities in battery water in paragraph spection: T h e  KS-20472, Ll, I,2, L3, a n d  L1

10.13 and Table H round cells require a visual inspection of the positive

(s) To add admonishments and information con-
cerning connecting, disconnecting, and

overtighting battery connections to paragraphs
10.24  to 10.27

(t) To add information concerning safety vent
funnels in paragraphs 10.32 to 10.33

(u 1 To add a Note concerning safety- vents to para-
graph 10.33.

post seal to espose any signs of possible corrosion.
Refer to Practice tr>7-ti29-702  for inSpf=CticJn require-
ments and procedures.

1.06 The KS-20472 LINEAGE 2000 roun(l  (aeli,  tit,-
.;igncd by AT&T Bell I,a})ol’tltol’ies,  sub:Gtan-

tially increases battery life and greatly impro\,es
performance and reliability. It is far more rugg,‘cci
than con\*entional  lead-acid cells ant1  contains rr~~t;~
features which make it superior for telecon~mu~ii~~t-
tion system usage.

1.03 Conventional lead-acid theory and definitions
generally apply to the KS-20472 LINEAGE

WOO  round cell battery. For a listing of practices
dealing with lead-acid batteries, refer to Practice
1.57~000-000,  Numerical Index Division 157 and to
Practice 169-000-000, Numerical Index Division 169
for Rectifiers and Filament Supplies.

B. Recommended Maintenance Intervals

1.07 @Recommended maintenance prow(luws  ant!
in te rva l s  fo r  the  KS-20472 I,INE:\(iE  2000

round cell are found in Table A.4

2. DESCRIPTION

,vote I: Theory and definitions for conven-
tional lead-acid storage batteries are contained
in Practice 157-601-101.

,\rote 2; Replacement parts and procedures
for lead-acid, enclose-type, storage batteries are
covered in Practice 157-621-801.

Note 3: )\‘isual inspection procedures for
the KS-20472 LINEAGE  2000 round cells are
car.-ered  in Practice 157-629-702.

IYote 4: I Iigh-voltage application for the
KS-20472 LINEAGE 2000 round cells are cov-
ered  in Practice 157-629-703.4

Note 5: Description, requirements and pro-
cedures for nickel-cadmium engine starting,
and control batteries are covered in Practice
1.57-631-101.

Note 6: Description, requirements and pro-
cedures for lead-acid engine starting, and con-
trol batteries are covered in Practice 157-633-
101.

A. Unique Features of the Round Cell

2.01 Plate Design and Composition: .A major
feature of the round cell is the circular grid;

the design and pure lead composition results in a
slow, uniform growth rate of the Ijositive plate. This
insures continuous contact bet\\-een  the positi1.e gricl
and paste material so that the cell capacity actuali)-
increases slightly as the cell ages. The grids are coni-
tally shaped and horizontally stacked for maximum
strength (Fig. 1).  A nen- paste material, tetrabasic
lead-sulfate, with rod-like particles which interlock
for maximum mechanical stability and increawd
cycle life, is used in the positive plate.

2.02 Jar and Cover Composition: The jar and
cover  a re  made  o f  a  t r ansparen t ,  flame-

retardant, rigid, PVC (polyvinyl chloride) material
with improved impact and craze resistance which
exceeds NEBS (New Equipment Building Systems)
general equipment requirements. Refer to Practice
800-610-164. The jar and cover are sealed using a
heat-sealing technique. (See Fig. 2.)

1 .O4 L() and LOS Cells: The KS-20472, LlS, L2S,
L3S, and L4S, cells replace the KS-20472, Ll,

L2, L3, and L4, cells, respectively. The KS-20472, Ll
through L4, cells are rated Mfr Disc.

2 .03 Post-Cover Seals: A post-cover seal  pro-
vides a rigid epoxy corrosion restraining

sheath on the lead post and is flexibly coupled to the
cover to allow stress-free movement of the cell ele-
ment within the jar (Fig. 3). @In order to significantl>
reduce the possibility of post corrosion, the epoxy-
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lead interface has been removed from beneath the
acid by lowering the electrolyte level in earlier de-
signs and shortening the epoxy sheath in designs
made after August 1,198l.  In addition, since January
1984,  the positive post has been alloyed with tin,
\vhich gives further protection against positive post
corrosion. Testing indicates that these post seals will
remain free of leakage in excess of 40 years. This
combination cf leak-free seals and a flame-retardant,
high impact container provides a cell design uniquely
suited for both safety and maintenance.

2.04 Round Cell Life Expectancy: Utilizing the
new features of the round cell and based upon

estensive laboratory and field tests, it is anticipated
that the round cell has a useful life of 30 or more
years in continuous float service at ambient tempera-
tures up to 90”F.C

B. Chemical Composition

2.05 Both the positive and negative grids are made
of pure lead. The positive grids are pasted

with tetrabasic lead-sulfate and the negative grids
are pasted with lead-oxide  compound. The electrolyte
is the same sulfuric acid (H2 SO4 1 normally  used in
lead-acid batteries with the specific gravity being
1.215 instead of the usual 1.210. For a descril)tion  of
chemical action during charge and discharge, see
Practice 15’7-601-101.

C. Physical Construction

2 . 0 6  The  round  shape  p rov ides  a  mechanicall\
strong structure for the pure lead circular

plates. Using a high powered *laser,4  the positive
plates are bonded by melting the connecting tabs to-
gether at the outer perimeter of the plates (Fig. 1).
The negative plates are joined by pouring a molten -
lead-antimony alloy down the center hollow core

RECOMMENDED MAINTENANCE INTERVALS

I TASK I INTERVAL I PARAGRAPH I

Check battery float voltage
(or each visit to unattended sites)
Check individual cells for crystals
Check electrolyte temperature
Check electrolvte snecific  gravitv

w 10.04

4 M 10.05
4 M 10.10
- 10.11

I Check electrolvte level I 12 M I 10.13 I
Perform water analysis 12 M 10.13
Perform discharge capacity test - 10.14
Check for cell reversal - 10.16
Battery boost charge

. Check battery connections
for corrosion
Clean and inspect battery jar
Check vent funnel tube length
Inspect, clean, or replace
safety vent funnel
Remove spilled epoxy from
battery jar
Clean and inspect battery
racks and stands

- 10.25
- 10.26

- 10.30
- 10.32
- 10.33

- 10.34

- 10.35
,
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Fig. 1 -New KS-20472 Round Cell (Cutaway View)
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-----__
, BOTTOM

Fig. 2-KS-20472  Round Cell Jar-to-Cover Seal

r -i.-_ - _1 I Ll- -101  meu rq- rne mating negative plate huhs. Jar-to-.fin..,,,.  L.nnl,m,r  ;m c><.nr\r\~nl;ohnA  h.. ,.,x,t:,-  ch.. :,:,:,,vC”\CL CKallll&  1 3  cZ~LU111~~11311CU  U.1  L\klLlll~  lilt- JU”“JI#

surfacp(; m-ith  hclnt shcrrrhintr hlnrlc  PVC paint which. . .-..  _.--” uL,y.,*  sr*..*  UIULI.  a
causes the surfaces to melt and join in a ver?- strong
seal when infrared heat is applied (Fig. 2). The pri-
mary seal is constructed of an epoxy sleeve cast onto
the post. The secondary seal is a rubber sleeve which
aiiows a t  ieast i i2  inc’h o f  verticai m o v e m e n t  w i t h i n
LL- :;-- ---:AL-.-L  r-.--T--ILL:---
l.Ilt! fdr-  M IlI1UUl  LrctrisrrilLclng  aill\-  stress to the Cover
or nnct cnalc fI7irr 21y”oG r3~cA‘~  \’  ‘5. “,.

2.07 Round Cell Post Seals: The KS-20472, LlS,
L2S, L3S, and L4S round cells are essentially

identical to the older KS-20472, Ll, L2, L3, and L4
round ceils (Mfr DISC.),  except that they contain a
new post seai design. The new post seai design re-.--..n,-. he-.-**-.IIIUV~S  t h e  epuxy-iNid  iriif3rfXe  fI%rii the acid a?id
t horohlr cirrnifif~antlx- inproocnc thn lifptimo  nf t h oC.Abl  UV,. Us~.anIIbU1aLIIJ 111L1  bUOb.2.  &,11x,  111bb,11,1L  “ I  L,s,x,

post, seal. Round cells with the new nest seal designr---  ---~
have black electrolyte level lines similar to the origi-
nal rqund cell design. On the older KS-20472, Ll, L2,
L3, and L4 round cells, new red electrolyte level lines
have been added to indicate the iower eiectroiyte  iekr-

,- e--t:-t  _-_  ___ ..I--_l L- :---  ---- Ll- -L LL - - -PIS wnlcn are requlreu  to Insure r;nat r/ne epoxy inter-
fono hoc hnan r~l~lr\vrnA  frr\m th,o  .,,-;A  rrn thn  nlrl  lnmn‘QL.T;  llQ0 U~~;1‘  1~11‘““GU  l‘“lll  b1l-z  CaLILl  “11 l,‘lcz  “ 1 ”  I”llg

enoxv nest  Feal design.-r---r- ~---  L---  --Len---

2.08 Round Cell Dimensions and Capacity:
All covers for KS-20472 round cells are 14-l/2

inches in diameter. The diameter of the round cells
, ,Iat tne hair” height point is i3-8iiO  inches. The height

,E CL.,  ,,..,A  a-.11” :w.a,.,,,“,”  .-.”  CL.,,  .  .  .  ..-L.-.”  -c .-.I,&,.#.
Ul Lilt!  IUUllU  Let5113 IllCl  tZd3tZ3 tiS Lilt:  JIUiIIUtTI  Ul YlilWS

#Note: KS-20172, Ll, L2, Li3, and 1,: round
cells have approsimatcl>.  .i percent  less cap:lcit\.
than that shoivn in Tahlv I3 b~ausc  of lo\\.rred
eieciroiyte ieAs.4

n A ,r:,:...,r,J  rl-. .-A P-II I :t- -I r----_r---  I- r-U. AII~ILI~UI~U  ~UUIIU  L~II bare  C3iia  Lomparlson  To Len-

ventiannl  Call I ifa--.----..--  --..  -..w

2.09 The round cell is designed for continuous  flo;tt
service in excess of :30 years in ambient tel;i-

peratures of 90°F. Elevat~I  temj)crature  reduce  t hc
life of ail lead -acid cells. The round ~11  float life is
compared to conventionai  iead-acid  4 ii0:lt (h~,g,rc~. .
iif?  ii2  Table  C .

2.10 Increased safety-  fexturt5 are as follows:

(a) Fast and cover seals which stop acid electro-
iyte creepage  to the outside of the jar thereb)

-1:--:--A:-.-.
t!llI11IIlaLing.

Corrosion of posts and intercell connectors

Possibility of high-resistance connections
a n d  a s s o c i a t e d  o v e r h e a t i n g  wktickl c a u s e s  di
A,--,.--  r---1 -1 .---I
UdIlldb’e  dnU IIldnL 0Uiag:e

Use of nonconducting, nonflammable batter)
stand eliminates accidental grounding, fire
hazards, and danger to attendant personnel.

(c) Low maintenance which minimizes exposure
of personnel to electrolyte and voltage hazards

by eliminating routine measurements of individ-
uai ceii voitage, specific gravity, and temperature,
and niinimizirig  the iieed io add water.

Page 7
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LEAD POST

RUBBER SLEEVE

LONG POST SEAL
BEFORE AUGUST 1, 1991

SHORT POST SEAL
AFTER AUGUST 1, 1991

Fig. 3-KS-20472 Round Cell  Post Seals

2.11 Additional advantages over the conventional 3. SAFETY PRECAUTIONS AND ELECTROLYTE NEU-
cells are as follows: TRALIZATION

(a I Increased life A. Electrolyte Corrosion, Burn, and Shock Safety

(h) Increased cell capacity with age 3.01 Electrolyte Corrosion and Bodily Protec-
tion: *Battery electrolyte is extremely corro-

(c) Ease of handling and reduced installation ef-
fort

sive to most material and human tissue. Therefore,
exercise extreme care whenever handling batter]
electrolyte or working around batteries.

(d I Standardized battery size

(e) Elimination of plate growth problem

(f) Compact cell configuration in a S-tier  modular
stand arrangement

(g) Battery and stand designed as a system which
provides reduced maintenance in earthquake

and hardened sites.

3.02 DANGER: Wear protective equipment
such as rubber gloves, rubber aprons, full

face mask and splash-proof goggles when per-
forming any activity involving handling of
electrolyte, cells containing electrolyte, or
maintenance activities requiring exposure to
shock or electrolyte contact from these cells. All
lead-acid storage cells/batteries have enormous
short circuit capability. Extreme care should be
exercised to avoid shorting out cell and/or bat-
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A---.--L

PTABLE  B1

l/C r)nAJc) Dnl INn PCI IRa-LVT,  6 I\V”I.Y  &b&L

RATE0 C E L L  CAPAC!TY*  A N D  klE!GHT

I I I

I I I ROUND CELL

KS-20472
I

AMPERE-HOUR AMPERE-HOUR HEIGHT IN
-_---.-.._ I I . ..mm  .CC WA

CELL
L!ST I

CAPACITY = Ai CAPACiTy * Ai INLIltS IV

S-HOUR DISCHARGE I 8-HOUR DISCHARGE I TOP OF- ..--._  -.--

NUMBER RATE (77-F or 25’C) RATE (77-F or 25 C) TERMINAL

I
List 1 and 1s 1390 1600 26 3i4

I I I
List 2 and 2s 750 864 is 7iti

I I I

List 3 and 3S
I .p- I anr, I *- n/r,

43u 453 1 3  .5/h
I I I

List 4 and 45 I CIrn one 19 T / QLaJ LZYU Id d/O

* U-20472, Ll, L2, L3,and  L4 round cells have approximately 5 percent
less capacity than  tha t  shown in  the  Tab le ,  because  o f  lowered
electrolyte levels.

I I
I *TABLE cc I
I I
I KS-20472 ROUND CELL LIFE EXPECTANCY I
I vs-- --_- -_---- -_-_ --_- - -_- --__ I
I CONVENTIONAL LEAD-ACID CELL II I
I I I I
I I K S - 1 5 5 4 4 I II I ,  CELL  TEMPERATURE ,

I KS-20472 ROUND CEU I A N D  K S - 5 5 5 3

I LIFE IN YEARS I 500 SERIES CELLS
LlFE  IN ll-4

I 1 YEARS I
3C

I
“F I

I-- 7 0 I 15 I 25” I 77” I
I 3 5 I 7 1 32.22” 1 ’ 90”

tery terminals. Shorting a cell or battery with
an noninsulated tool can vaporize or throw the
tool. The use of INSULATED wrenches is

mandatory.4 Personnel permitted access to bat-
tery areas should be fully briefed on the hax-
ards of handling lead-acid batteries.

Cb)  EIIectrolyte Burn Protection: DANGER:
Wear protective equipment such as rub-

ber gloves, rubber aprons, and spiash-proof
rr^,rAl--  ,..L,-  ,,-P,--:-m.  I--.gugglca  wr~ell.  yar-~vrrrclr~~  uuy activity that
inrwJlvoc  hrrnAlina  nf aIo~trnl~~tmI.““VI”C” .ru.rs.w*r.*~  “, FDllE  co,q-Vs.GbY, V,J”b)  bG,L.”

taining electrolyte, or maintenance activities
requiring exposure to shock or electrolyte
contact from these cells. Bodily protection from
electrolyte burns is provided by wearing full face
mask,  spiash-proof gioggies,  rubber  giOves,  and
-__ LL-- ---_-- ---L-- .-;--1-z _-.- --m:LL l-,-1
I-UUUttr tipI-L)n \VIlf?rl WLJI-King M.1Ll-i  l~dU+l&~ baiter-

;oc Rxahhor ml~\,,,nc nrfitoctc  thn honclc frnm n1oc.trn.mIb.3. IbUUU~~  5‘“. L.3 pa .,k,LLL.T  C1.L  AlUllllJ ll”lll L1LC L, ”

!yte when working with lead-acid batteries.

Note: The absence of jar cracks and electro-
lyte leakage greatly reduces fire hazards and
electrolyte neutralization probiems i n  the

Page 9
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round cell. However, the same precautions must
generaIly  be observed that are common with
conventional cells.

ic i Electrical Shock and Burns Protection:
*DA~A*TGEIq.  ss:ll*,.,.,,, . .-...,..,A I-.‘-.+. v v  IICIIC~  CL XOr’kiii~  it1  UUIICL  i.m~-

tery  stvincrc:  54n7- rnnflli~tincr  artir&IPc  nn l.yriktsUC.  “‘p,“,  u ..,, L”““UbL.“h  u. C.x,.L.” V-L

legs. Fvaist, neck, or head should always be rel
moved. A flashlight having a plastic or rubber
housing should be used.4. Body protection is pro-
vided by Lvearing  rubber gloves, rubber apron, full
face mask, spiash-proof goggies,  and the use of
z---. r-1-2 A--l- 11rl--- IL I- - - ---~insuuwea COOCY.  w rien IL 1s necessary i;O work on
,I ra,-.L- ,-,f hattfirv;nc  th.-,t  ,-.rlnv.fit  hn rnonh,rI  fw,m tL,nCl I cI1n “I IIcaLLCL  lC3 L1IQL LQIII‘VL  UC I CaLllCU II “l“ LllC
floori the  I_ise  of a wmrl_f?n  la-lder is advjserl_.

*Whenever  it is necessary to work around any
string of batteries; rings, wrist watches, metal
bracelets, necklaces, belt buckles, etc., should
always be removed.4

B. First Aid

3.03 l7m'wn+ A.'rI #*m J;ll~~+lrrrl~.+m -17 cr 3c ncu lur UccL-br  UCYbC irn Eyes or or-b
s.kSg:  LF.lpotrnl~+o  i n  the  eyes  or 0~ the cLin7 --“-“-  --.’  L” L.. C..V “I-U V.I...

is a very serious matter, and immediate action is
necessary. iVhenever  working around batteries or
handling battery electrolyte, the following proce-
dures should be observed.

(a 1 Electrolyte Splashes and Burns: In case of
electrolyte splashes, use of the *KS-21527,  L3,

eyewash kit and KS-21527, L4, eyewash solution4-a v-7
is recommended. fiowever,  if the *KS-ZlXr,  L3@
--‘-‘---i-c-  - 1 I-:L  :- ,-L --.,:1,1,1,  ._^^ CL, c-11 ^-*-  :-,-  --^
Y) t!\\  dbfl KlL  IS IlUl  dVZilldUlt5,  USt! Lilt:  LUIIUWIII~  PI-U-

c e d u r e .

(1) Remove electrolyte splashed on the skin or
in the eyes immediately by flushing the

affected area with large amounts of plain tap
water.

(2) in case ofeiectroiyte in the eye, pour water
into the inner corner of the eye and aiiow at

l,,,t  1 n..c...t  AC  .rrntfir  cc. m.1... _S.,-.”  CL,,  n.vI\  ,,,-I
Lea3L L qua1 b Ul w QLtTl LU 1 u11 uve1 Lilt:  eye QllU

I~v-I~~  the orrolid &A- rlrinlina  fnllntnin  nosr at-I-” “.’ ----* - -  ““““6 ~VU..VU... ..“UL

hand may be utilized for this purpose.

(3)  Place eye injuries under the treatment of a
physician, preferably an eye specialist, as

soon as possible.

Note 1: T h e  *KS-‘21-5’27,  L3,C eyen-ash  k i t
must be separated from other containers in the
battery area to minimize the selection of the
wrong container in an emergency.

%Note 3*I. Under forlorcl  I rorrrt\Qt;t8”  n”rrin.lLLll~l  c&I 1 c~;ulaLl”ll, c .\ plea-

tion dates have anneared  on the pint bottles--x-s-  ---- - -
since February 19’77. The pint and quart bottles
with expiration dates should be disposed of at
the time of expiration. The pint bottles with no
expiration date may be kept indefinitely,4

----^A(2) Areas  pJoc+  Equippeu”  with  ~par’k-Arresc(jr

Vontn* IFS battery  areas rnntaininm  nntrino-v Y.YYV. L”1Lc‘IuLLLLLlf+ LIIKII,b-

start batteries *not  equipped with spark-arrestor
vents, the KS-21527, L3, eyewash kit alone is not
considered satisfactory protection. In such areas,
consider replacing existing batteries with batter-
ies equipped with spark-arrestor-vents.4

3.04 Agents for Neutralizing Lead-Acid Bat-
tery Electrolyte: DANGER: Both elec-

trolyte leakage and neutralizing solutions used
for cleanup of electrolyte spills may result in
conducting paths with attendant voltage hax-
ards. See puragraphs  3.01 and 3.02 for preeau-
tinne  t n  ho nhaortwwl  im oIoonl,n  bCUhnnn\rnr  1~3qrl-“WV.I”  IV vc WV”“.  “v/V “,I QIGW#*u.p.  7 . . LLLILL.LI  ILUU

a c i d  b a t t e r y electrolyte i s  spilled  i t  s h o u l d
immediately be neutralized. The following can be
used for electrolyte neutralization purposes:+

(a) Soda Solutions: Soda solutions are used for
generai  neutraiization of eiectroiyte.

! 1) .Ct  rn nP .Cnd/r  .Cn/rl  tinn l A ctrnnu  c&a cn-
VI. V.�b  YVIW VVIIIm.V.I.  .A  ����h � � U C .  �V

lution, used primarily to neutralize spilling
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or dripping of eiectroiyte, is made by combining
either 2 pounds of baking soda (sodium hicaar-
bonate),  or I pound of washing soda (sal soda)
with 1 gallon of water. One gallon of strong soda
solution should neutralize annrouimatell-  3/4--r=  - -1.----_--_-,,
pint of low-specific gravity electrolyte or l/2
pint of high-specific gravity electrolyte.

(2) Weak Soda Solution; A vveak soda solu-
tion for neutraiizing traces of eiectroiyte

should be l/8 the strength of the strong soda
solution. A weak soda solution is made by com-
bining either 2 pounds of baking soda (sodium
hicarhonate),  or 1 pound of washing soda (sal
soda) with 8 gallons of water.

Note: After using a soda solution. always
wipe the neutralized surface with a cloth damp-
ened in ciean water.

(h) Tetrasodium Pyrophosphate: The use of
tetrasodium pyrophosphate (also known as

gyro)  for general electrolyte neutralization has
been  discontinued for ecological reasons. However,
t h e  e x i s t i n g  s t o c k  m a y  b e  u s e d  u p  b u t  n o t
reordered.  (Pyrophosphat,e  may continue to be
used. on an emergency basis, where immediate
-*...L-.-l:--L:-- -r l,-.-- -.-^-^L:L:--. -r -l-;A--l-;A- I7
IlttUll~~lliXLIUII  Ui IdI-gtt  ~Udirll1Llt3  Ul t!ltXLr-Ul)  Ltt  I S

mandatory, such as might occur in underground
installations. Use a concentration of l/2 pound to
1 gallon of water.) An acceptable nonpolluting
neutralizing agent is available *under  the name of
‘C-39 Hard Surface Cleaner‘. This generai  purpose
cleaner is available from AT&T Technologies Ser-
v i c e  C e n t e r ,  I t e m  N o .  5 1 2 7 - l  COMCODE
401753959.4

(C 1 Agricultural or Industrial Lime: DAN-
GER: Wear eye protection and rubber

gloves when using lime on battery electrolyte
spills. Wash hands and face thoroughly after
use. When it is necessary to neutralize very large
quantities of electrolyte, as in the event of a large
spillage, agricultural or industrial lime may be
used for this purpose as it is a more economical
nP11trali7Qr  A 35 nnllnd  ham nf l imo chnllld  notltral-..YUI.  U.-U.,.  . .a ‘dir L,vu”u WU6 “I .**.a- “I.“UI”  n*bwCI  UI

ize the acid in a KS-15544 cell.

(d) Ammonia Soluti’on;  A household ammonia
solution consisting of 1 part ammonia to 2

parts water, sh0uid be used for neutraiizing eiec-
trolyte on clothing. This solution will not cause
fabric spotting as readily as a soda solution. Use

caution when opening ammonia bottles because of
pressure build up within the bottle. Ammonia liq-
uid in vapor form is harmful to the eyes and nose.
Also, do not use ammonia near rotating charging
enliinment-=--~----  ----.

Note: Do not use IGEPt\L’  CO-630 deter-
gent for cleaning. A mild soap solution may be
used.

D. Explosion and Fire Prevention

3.05 Explosion and Fire Prevention: DA,v-
GER: All lead-acid batteries gen.erntea-----  - - -

hydrogen gas, even under open circuit condi-
tions. If not permitted to escape, this gas can
build up to explosive concentrations in approxi-
mately 1 week for pure lead or lead-calcium
Ceh,  and in as tittie  as 2 d*aJ*s  for iead-antimon y
cells. NEVER seal lead-acid cells under any cir- -
cumstances. When handling, storing, or ship-
ping lead-acid cells, the appropriate vented
orange shipping plug MUST be inserted into the-- --
open vent hole to allow safe venting of gases and
to minimize acid spillage. The mixture of hydra-
gen and oxygen gasses given off during charge, due
to electrolysis of the water, is explosive if in suffi-
cient coneentraiion.  A mixture of hydrogen and air
is explosive if the hydrogen concentration exceeds
)44 percent by volume. *The following admonish-
ments, precaution s, and procedures should XLIVAYS
be fol1owed.C

(a) Static Electricity Sparks: DANGER:
Avoid creating sparks, including those

from static electricity, or the use of a open
M--I. --)IY k,,+r...,..‘,,  ,,‘-,a rL- I-- -------a--Ijcurrcc IC~UI uucc~l-ctT3  YLILCtT  c1ce gus geeneruceu
by batteries is highly explosive. Before per-
forming each individual work operation,
firmly touch a ground to discharge the static
electricity from your body. Electrolyte level
should NEVER be allowed to drop below the
end of the antiexplosion funnel. Take care and
precautions against static sparks at all times and
especially while taking hydrometer or thermome-
ter reafiAipIgs  0~ urh,nn inctqllimn nnxry  x-onto  nF clnx7. . 1Zb1‘  IIIJl,(z‘III‘F)  11bV. b XL;11 I,3 “L call)
type *while  cells are4 in service. These precautions
should be observed when working on cells with or
without antiexplosion features because of the pos-
sibility of cover seal leaks, post seal leaks, or con-
tainers, which would bypass the antiexplosion
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--I-feature. )R here static eiectricity  is a probiem, the
Lvearing  of ieather-soied shoes is recommended.
Also .,l:.*~+l.-  A‘,,,.,  r.lfitl.3

( a Is11#11L1,k rlalllp  LIUL 11, yather thy&y,  a rl,..-
CL1 Y

rlrlth  chnllld  hP IICPA tn lvinp nlnctip  rnntqinprs TnL.I”,A.,  LIa.“UI\. .,U U”L.. vv -. .yu y-w.2 “a- _ \,--- L------.  --
(lischarge  static electricity from body, touch any
grounded rack or frame.4

l?:j Phrrrrra  mnrl  nio~h~ru~  li’rnlncinn  .Cnfntw*GICU.  6C UllU U,OL,,U#  b’ u”vp.vvrv,r  VU,“YJ.

rinrier normal float; discharge, and recharge
conditions, no esplosion hazard exists with prop-
t)rly vented KS-20472 LINEAGE 2000 round cells.
Nevertheless, it is prudent to take precautions
against static sparks at ali times. #During
boost charge (2.3 volts or greater) the atmo-

L--m :,,:.J, . .
spruzr-e  CILJCUt5  the ceil is expiosrve. 14-I.  c.-tiw.Z)‘I u3purR-L

frr~ frnm /I etntio  rlicrhnpgp)  pntor.c  th.p pg~ll/q),U” ,, V,.l  w “YUYlV V”.,V.“W.  bV/ V.““V.  v “.“_ ----,  .L,

under these conditions, an ex-plosion  may oc-
cur. For maximum safety, DO NOT handle
(avoid all contact with) cell(s) on boost charge
and for 24 hours after completion of boost
charge.4

(c) Explosion Precautions: Special care and
precautions should be used while taking hy-

drometer or thermometer readings or when in-
staiiing a new vent in ceiis in service. The vent
C...“.“,l ,.,,c,..,, ch,, C.,,,t:,n  ,$ mm nn+;nvnlnn;nnlUIlllt?L  pe1 LUI 1113 Lilt: ‘UILLL‘UII  VI a,1  QllLlG.\tJI”cYI”11
Jp1-i~~  in the KC, 30472 rnllnd ~~11s Thesp nrprall-\.L V.LL.  ‘.I %,I.\  ArkA--”  * .- L vu..... ....,-.y. r- - - - -
tions should be used even when working on cells
with antiexplosion features because of the remote
possibility of cover seal leaks, post leaks, or con-
tainers which would bypass the antiexplosion fea-
ture. For further information on gas expiosion

--e-mhazards, see Practice IN-HIi-iOi.  Battery I-UUIIIS
:\ - .-I  ,,,-.l.,“..rr\n ‘lhn.. 1r-I h-\n  .rnnt;lqtnrl  L’l.,moc! tl POCClIlll  rIIcIu3uI  t23  3‘1UU‘U  “C YC;IILIIc&L-zU.  L IU111t.cl)  CA*  LO,

cnarkc ntP chnllld  ?x avnirl,ecl_  in t)le vicinity  of thetipu.  ..U,  LUL.,  “..VUI...

battery. .4t no time should electrolyte level be al-
lowed to drop below the minimum. The supervisor
should ensure that all antiexplosion admonish-
ments and precautions of this practice and iocd
instructions are foiiowed. (See Practice i57-6Oi-
*1\* ,LIIL.)

(d) Buttery Connections: Do not loosen or
remove battery connections whiie ceiis are

gassing or discharging uniess it is abs0iuieiy  nec-
TC -,.- __... 7 c r.,,,,,t;,, ;c. f-4

e s s a r y .  11 1 eI[luv ai iir CUIIIICLLIUII 13 fiNX%Sary uUT-

infir  this  pried,  fnllnxr1 Il)j &VI-V  v. P~C&IJ~P~.  snfvififd in-I--------
suhnarapraphs  (a): (b), and (c), and in paragraphs_ r --- --”
e4.23 through 4.29 and paragraphs 10.23 through
10.29.c

(e) Battery Eiectroiyte Leakage or SpZiiage:
1 ,.clm,.--  _.Y --111, _-
lA!dKd~:tj  ur S~llld@ o f  baiier=y eiectroiyte

ShOUid N O T  be ZiiOiVed  eSpeCiai!Y F’Ctlere Sli(‘h
ieak;2cw or snillaw  mirrht  ;nrrn =L lotv rpsistanre  :1rcm- ..- -I----- “- ---- c)---  --- --- - --
path to ground or between different potentials.
Avoid electrolyte leakage or spillage which. in
addition to the electrical path hazard, lvill cause
corrosion.

(h) Buttery Terminal Ends: The positive (+I
and negative (-)  ends of hattery strings shall

not he adjacent. Adjacent ceils in a string must
not be aiiowed to touch each other.

? nA +Tgrt  T.PII/JQ-  WhonPxror mnlcinrr vnltncro“.VW YUVV”. . . ~.~~~x..  “I l..U . . . . . b v ‘J...U*V

measurements, observe the following precau-
tions:

0 Use extreme caution when making voltage
readings to prevent accidentai  grounding of

--- --.-the ieads during the test operations.

CcwllrP  rnnnwtinnc:  2t t)?p  met_er end.L,,,. Y vv-..--y”-v--I  --

The test leads should never touch each other
or become grounded.4

in no case shouici  connections at the meter
--A  LA  _^y^__^  1 .  .  ..cl...c c:,,+ ,J:,,,,,,,c:,,,
t?IlU IJtZ I-t:IIlUV’t?U  I V  IlIlUUL  11131,  UI~UUIIII~XLIII~

the tnet In-arlc  from the hattorIt,‘lb  l,x..YTb  LbuLa.3  IA “.A& b1,b  PIUCCLL  ., .

The test  lead connections at  the batter)
should be removed immediately after each
reading is taken.

- A-
3 . 0 7

- 1 rte-rr
UAN~XL~K: AVOid Creating SparkS, inciud-
Z-R *L,,, 4-““A”... oCllff#b AI#9A+H;n.=+.  , +hncrag  LrLu3e  jr-urrc  acuccc-  cccx.~~ cbccy,  Or” CICC

S~QO nf nn nnon flrrmo  nonp hnttppjp.e  .Qinpp  thp pnqn.evws  vr WS* vp~ne  IWUS~WU  .YVVW  V-II-W - - -  v-I---  -.--  b-*-

is ex&osive when sufficiently concentrated.---I--  ~- -
Before performing each individual work opera-
tion, firmly touch a grounded rack, or an
intercell connector near thegrounded end of the

n--, lrlrugs:  14
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battery, to discharge the static electricity
your body.

from

3.08 DANGER: Do NOT allow gas vents to
become clogged as explosion due to inter-

naipressure may resuit. Such an expiosion may
short circuit other ceils ana’ ie&d to a fire.

4:Ol Cell olentificatinn  Infnrym-ntinn  L.QcQtiQg:,  - - - - - - - -  ---,
Each round cell comes with an information

label affixed to the top of the cell cover. This label
identifies the manufacturer, manufacturing location,
and a 9-digit serial number. The g-digit serial num-
ber is composed of a 4-digit date of manufacture code
I-...,-  -^- AL\ r-11---;--1  I---  i-- AnlO-n-l m--l---1--:--  r
(JedI--lIlUIlLIlJ,  1UllUWGU  UJ’ dI1 A la1 lfc!CIl~lUIU~l~S  a-

Airrit no11 idontifiootinn  nllmhor All P~.T\P,-~c  0ms-4  c.nv-“Ifill,  LLAI ‘ULIIl.AIILUCI”II  IIUIIILIL1. 1x1. I GL”I  ,1J allrl  L”I -

resnondence  addressing werific  cells Shollld inrlllrle_ -Lr-.------- -_--_  -L____ ~ cr------ La------  ---_----
the manufacturer and the g-digit serial number.

Note 1: All cells manufactured by C&D*
between January 1972 and October 1975 have
the g-digit serial number stamped on the top of
the negative post instead of on the iabei.

AT-l-  4-a-lvoze L:
A 11 --11, --r--.-P, 7L.----3 I-- f3ATTT  nAII C~IIS mdnuIdc.wrea  r3y L~UULU

hntwnon M\TAx,omhor  lQ7K  cllrrl  M-1, lQ7C ho.,c.  1\1\1.~UGbvv~~;I‘I.“.~1II”Gl  LJ.VQll”  A.&a*\  IJI”llaVC”111,c

thp s-digit  rell identification appearing on the--o--  ----
label. The date of manufacture (the first four
digits) for these cells is stamped on the top of
the negative post as part of the g-digit serial
number.

2 a.

PNote 3:
?--VW - .
~WULLJ is no ionger a suppiier of

-^_-I  -1t h e  K S - 2 0 4 7 2  L I N E A G E  ruurw 4i.S

(a, l7#mm+rrwm*  rfi#b~+:~rr oficlds. l-‘hn nnll lnhfil AT\=
1 cc~~“r y U”CU~‘“I‘  U”WC. I11C LCli  lcalJCl  LVII-

tains t h e  n a m e  o f  t h e  m a n u f a c t u r e r  a n d  a  cin-

gle le t te r  code  ident i fy ing  the  manufact.uring
location as follows:

l R-designates C&D Batteries, Leola, Penn-
sylvania.

a S - d e s i g n a t e s  G O U L D  IBD,  F o r t  S m i t h ,
A -l-n--me
AI-KdIlSkiS.

(b)  Serial Numbering: @The  serial nunlbering
practice for the different manufacturers is

outlined as follows:4

(1) The serial number consists of nine digits.
The first four digits indicate the year and

,,.,+L. ,c ,L.:--,,-L

(2) Serial Number Blocks for Each Manu-
facturer: Serial number blocks are as-

signed to each suppiier as foiio\vs:

GOULD 00001 through 19999

l GOULD cells manufactured January 1980
through December 191;l:

C&D 20000 through 40999

l C&D cells manufactured after January 1,
d P.h,.
1Yu.☺:

(3) The entire serial number may be on one line
or may be separated after the date portion.

The five-digit  manufacturer serial  number
block portion is usually recycled every month.

Fhere-.

76 = 1976 (Shipment Year)

01 = January (Shipment Month)

10024 = Round &ii NO. 10024 shipped by
“ATTT  n * T-~UULU in January i976.
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byhere: C. Electrolyte level lines

84 = 1984 (Shipment Year)

06 = June (Shipment Month)

55000  = Round cell No. 55000 shipped by C&D
in June 1984.4

6. Marking on Depolarized Cells

4.02 The following markings are used to identify
ceiis which have been depoiarized:

(a) F a c t o r y  MarCzing:  T h e  r o u n d  c e l l s  a r e
marked by the manufacturer to indicate that

the cell has been depolarized prior to shipping as- -
follows:

(1) C&D Round Cells: The C&D cells have
one of the following marks:

l P-stamped on top of the negative post.

l A hexagon outside a
of the negative post.

circle-stamped on top

l An asterisk (*)-stamped on top of the nega-
tive post.

(2, COULD Round Cells: The GOULD ceils
have one of the following marks:

l An N-stamped on top of the negative post.

l An asterisk
tive post.

c*,-- stamped on top of the nega-

(h) Local Marking: The round cells are marked
in the fields as follows:

(1) An ink stamped P on the side lip of the cell
cover or near the level lines; or

(2) The  loca l  ba t te ry  main tenance  records
should note the addition of depolarizer or

platinum or doping, or contain a copy of the
form entitled Record of KS-20472 Cell Re-
pair.

Note: All cells manufactured after February
2,1979,  have been depolarized prior to shipping.

4.03 Round cells manufactured prior to May 1981
IT 3 T .I r 6-lI LI, LL, ~3, and i-i ceiisi  shouid have two sets

of level lines (one set red, one set black) on the cell
jar. On these older cells, the electrolyte level
must be maintained between the lower (red) set
of level lines. Round cells manufactured after Xu-
gust 1981 only have one set of black level lines. These
lines are higher than the red lines and slightly lo:ve,r
than the black lines used on the older round cells. The
newer cells are designated LlS, L’LS, 12s.  and 1,1Y.

- -*-.,\-The eieCtrGi:\-te  iC?i’el  of the [Its\\ el Cells iliiiSi Iit? main-

tained between the black le\-el  lines. It is permissible
to have cells with these two different electrolyte lev-
els in the same string. Cells manufactured betlveen
May 1981 and August 1981 could haive either of the
two types of level lines previously described. For
these cells, the electrolyte level must be maintained
as specified.

D.
II- _ _  -I r- P-II - I A-unpacwng Lell  ana rrecording  Damage at instaiia-
tion

4.04 Use the following guide
condition of new cells.

lines to ensure proper

(1) Before Signing Bill of Lading: If indica-
tions of spillage during shipment are noted

prior to acceptance from the carrier, it should be
recorded on the bill of lading before signing.

(2) Electrolyte Spillage Indications: If the
electrolyte level is below the point at which

thn n1 *rrctlrr  ,a.,,,  ;c .,ttr,nhorl  tn the nnrrnt;trn  r\n..tl,11-z pLcb.TLIL  Lap ‘3 c+LLcaLLLCU  L” L11G  IICs#caL‘VC  P”3L) or
below the cell plates for more than 20 minutes, the
battery is not acceptable for installation because
excessive spillage is indicated (Fig. 1). If the elec-
trolyte is l/Z-inch below the low-level marking on
the battery jar but above the cap, fill with 1~21~5
~0.005 specific gravity electrolyte to the low-level
murk on the battery jar.

/Q\ nr--A--  I- .a- r ---^ I- AL LL- LT---(31 ~cec~rocyce  LCV~L;  AL me i~rrie  O f  rliailLifZX-
ture, the electrolyte level of each round cell is

adjusted between the level lines when the cells are
float charged at 2.17  volts. Because of outgassing
during shipment, it is not unusual to receive cells
having electrolyte levels below the low level mark.
Therefore, spillage should be suspected only when
electrolyte levels are more than l/Z-inch  below the
low-level mark.
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(4) Pallets: Round cells  shipped on pallets
should be left on their pallets until their final

location is reached. However, the cell may be cut
ln~~w from thP pzcd!et  2nd hnndlcvl inclivirlllnllx..._,VU” *--.a. 1--v S.UAl.el  c \a 111L.1.  I\....II ..,,
\vhen necessary for reasons of either insufficient
floor space or lifting equipment inadequate for
handling the entire assembly at once.

(3) Before iJnpacking  Round Cells: Before
unpacking a cell, examine the shipping con-

tainer. Record signs of electrolyte spillage or ex-
ternal damage.

(6) Unpacking Round Cells: If possible, note
spillage before unpacking. Do not tip cells

more than 25 degrees to prevent electrolyte spill-
age through the vent.

(7 J Unpacking Round Cell Vent Funnels:
lJnpack vent funnels and store in a convenient

protected location u n t i l  f i n a l  t i g h t e n i n g  o f
intercell connectors is completed.

~8) After Unpacking Round Cells: After un-
packing, check electrolyte level of cells imme-

diately after unpacking. Record any action taken
in the initial charge report. @Also  check cells for
fractured harnesses. If a fractured harness condi-
tion exists, it will be found on one or both sides of
the positive post. Figure 4 shows a fractured har-
ness condition in which the harness is fractured on
both sides of the positive post. Cells with fractured
harnesses are defective and must not be used.4

(9 I Electrolyte Spillage: DANGER: Wear
eye prvcmccun  and rubber gloves when--.- --a-r--AT--

using lime on electrolyte spills. Wash face and
hands thoroughly after use. If large spillage
has occurred, it is permissible to use agricultural
or industrial lime instead of soda for neutraliza-
tion before cleanup. For this type spillage, the lime
is sprinkled on the spillage, allowed to absorb the
electrolyte, and then swept up and disposed of in
the proper manner.

(10)  Specific Gravity: After checking electro-
lyte level, measure and record specific grav-

ity before the cell  is  hoisted into place.  (See
paragraphs 4.30, 4.31; and 10.11.)

(11)  Specific Gravity and Temperature Cor-
rection: The specific gravity of installed

alld charged cells  shall  be 2 . 2 1 5  - 0 . 0 0 5 .  S e e  spe-

cific gravity readings and temperature corrections
in paragraphs -1.30,  -1.31, and 10.11.

(IV?)  Rnllnrl f’oll  RonIrroomon+-aI”w,uv V&S, rcGp*u\  ~~.L.~~CC. A n \ 1,Gb~e

damage  shall be noted in the records  prior to
seeking replacement. If it becomes necessary to
return any filled cell to the manut’actllrer  because
of ion- electrolyte level, add 1.215 specific gravit;\
acid immediately if available; otherwise, add ap-
proved ivater  (see paragraph 10.1:;)  bt>fore  ship-
ment, as necessary to bring electrolyte level to
minimum, and note action taken in report  tu man-
ufacturer:

E. Cleaning Cell Container and Terminals

4.05 Warning: Use only water to clean jars. If
the jar is dirty when remol*ed from the ship-

ping package, the jar should he cleaned  with water
and wiped with a cloth dampened in c:can  water be- -
fore installing in the rack.

4.06 Cells are shipped with the posts coated with
NO-OX-ID A* (regular or special) compound

(R-3266). If the posts have come in contact \\-it h acid
due to electrol;\-te spillage, clean the posts as follows:

(1) Remove the NO-OX-ID A (regular or special)
compound.

(2) Neutralize  the posts with a weak soda solu- .
tion.

(3) Wipe the neutralized surfaces with a cloth
dampened in clean water .  (See paragraph

on* \
3.u4. I

(4)  Recoat  the posts and all other exposed lead
surfaces, including the round shoulder below

the square post with SO-OX-ID  A (regular or spe-
cial) compound.

F. Hoisting Cells Into Place

A fi7 IXll.m..,.‘,-. .
V.WI VT car rurcg. At  rno  titme s,hall the  eeli be

tipped more than 25 degrees in order to
prevent electrolyte spillage through the vent.
The cover on round cells is designed with a lip for lift-
ing purposes. Special hoists, similar to the action of
ice tongs, are designed specifically for lifting the ce!l
from its shipping crate onto the batter::  stand. Tl-.Q

Poge 15



Fig. 4-Fractured Harness on Positive Post of KS-20472 Round Cell
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R-4701 hoist is designed specifically for installing
round cells on KS-20760 polyester battery stands.
‘This is a gantry type hoist and is hi&- recom-

J--l _ _ _  -11 -_._. r-_L-ll-LI--~-  ~~ l----- Al-. - - 1 'menueu  on a11  new lnsrallations wnere tne applica-
t;nn c,lln,,.c  ‘h,,;lA;nr,‘thcn  h.-,ttnr.-  ctc,r\rl  nw.n<n.,x~~;.~nl~-L 1\,11  al‘vrv  3 UUl,Ulll# LIIC;  “aLbr;l*,  31.a11u  y’“gI  CD31  b Cl,,

[Jr!  a t_i(?r-bS-t_ier  hasis as t)?e cpiis are h&nU  instnllm-lb ----“-------
;I special lifting clamp, R-4702, is provided with each
K-4701 hoist. The lifting clamp lifts the cell by the lip
of the jar cover. The R-4701 hoist is not recommended
for installing cells on a single row against the wall.
An R-4800 eiectricaiiy operated hoist is avaiiabie for
:-,c,11:,<,  ..A . -:--1
IIlslaJlIIl#  L.e’::s  ifi  preassenbkd  siads  and on slrlgle

P~>\XI  9rrr9nntromontc rnnllntod arroinct 3 xx-911 ond f n rI " v. UA ‘Ull&b‘IIbIIba  ll‘“UllcILU  CC~CAIIIIJL  “ II* C.&l,  Ullll  L”,

removal of cells on larger iobs. The R-4800 hoist is“-~ ~- -L
equipped with the R-4702B lifting clamps.

4.12 Warning: For hardened-site installations
and in earthquake Zone 4, LI and LIS

round ceils are limited to stands two tiers high..

A 1’2 I t
. .*,,n...,ll.- 17 c?w. I3 is &,rllt-1  clll*\ ..,-.,,..-.,.,,..,A,,-l  cl,,+  CL,,1 CLc~llllllcll~lrLl Llld 1 L:AC  n\r3-

‘~&.I??  T TNF‘ 4 CF. 3flOfl  rnllnd rollc  hn mrlllntrrda.- Y-A.draJ*,  -.I”.,  1”\.1.\. bL11.J  VL III\,U‘IILU
on the KS-20760 polyester batter\-  stand. For soft and
earthquake sites already having conventional metal
battery stands, the KS-2Ol’i2, LlS. cells cali be used
to replace the L5OS cells on a one-for-one basis. This

-- ‘=i.‘aiso appiies for KS-314 42, L2S, rcpiacement  of iau
--11-I- l';--sJr-l-l  ^....-.-.-  .-.-.-Lcells in bLdJJudr  u drrdngemenw  For soft-site appiica-
t;nn n f  1 Q2c T IQ 11 ;t :;.bl”ll  “I U”U or u‘ru cells, ,.fir.r,n~,.,~n~~-11.rl  t h n t  th,1L 13 I CL”II‘IIICIIC‘CU  llldl Llltz

poiyest_er  st_anfls he used for Sp,?Cp  fxmnnm\---,------.y .

4.as The R-3448 hoist equipped with an R-4?02A
lifting clamp should be used where cells are

being installed on metal stands. An R-4900 shelf jack
is available for lifting individual cells out of the bat-
tery stand well and for removal of cells on the
smaller  jobs. An R-4902 battery doily is avaiia‘bie to
tpansport  the cells and -i&jas  designed sp&fi(Sally  to
enmnlomont  th,n rn,,n,--l  0011 hQttfir.r  hn;ctc?  ~1n7r1 .stclnAcl.L”l‘lplb.aIbIIL b11-G.  I VU,‘”  bL11  UQl,b-z;I  y II”IDl,J  QllU 5L,c&1,“3.

The R-4902 mini-gantrv is available tn lnad cells nnt.n-L -- _ _ - _ _ _ - b--- -1- J -L - ------- -I- ---- ----L -----

the R-4902 battery in the storage area.

G-. Batterv  Standc- Saft Emrthnunlrm  a n d  HmrrbnmA-I - - - - - - - --.., - - . ..I l’w.“-, -..- ..-.--..--

Site Installations

.?btC?: The N a t i n n a l  E’lcwtriral  c1nt-l~  ronllirtac*I.” *.u”I”I*u*  UI”UVl  .“UI vvux, A uyuxr b”

a minimum spacing of 4 feet between stands.

4 10 no nmnm.  rFhd  I)~W lrfifi- +m---m+..HI). -A-x* .UUXL. 1 I&C AC1 * \ 1 uu8rc ccrrcpcr  UC4.48  c
rmlmni2d~ nilirnno  ruhhor  in mildlv tnrir.H----.-w-v-,  ---w--I--  I --v-I WV “‘w-.w”J “YWWIV

until cured and should be applied in a well venti-
lated working area. Trichloroethane (KS-
19578, Ll), which may be used to clean spilled
epoxy from the stand, is also toxic. See Prac-
tices fj($5-33(jw12(j  and 06~-330-32(jB

4.14 When it  is  necessary to install  the stands
where the cells will be exposed to heat radia-

tion or direct sunlight or where there may be temper-
ature differences due to the use of muititiered stands,

-..:-A,....,,,- LA..Ll  m-m.--m:^l-  -l-Tel-l-  J?--- *l- _
biiiibifig IIlalIlIXIl~IlC~  SIlUUlU IJI-UL’lUe SIllelUS  IOI- 1Ilt’ _

.
raAl9tnrc  hllnrlc  frrr  t h n  ~x.incIn~x-c I\P cnaoi~l  vlontil--1 UUAUVVI  .a, UllllUU  L”I L11L . . 1IIU”.\  a, ,,, .TpGL.lar  v CT11  l,,,a-

tion for the muititiered ctands  to nrnvide  less thanL--_---_--L  d- r- -. --- ----
5°F temperature variation from the top to the bot-
tom tier-in a string.

4.15 The two parts from which the stand is assem-
bied are shown in Fig.  5. These parts  are

m,%.qlAArl  ,P .-. c:L.,,..,,1,,,  . ../..,c,,,,,4  -rrl-..-.-L-- .-.l..:-I..  -
IIIUUIUCU  WI  Q 11utx g~irss  I CIIIIUI  ceu  ~UIJ  trsw~-  WIIIL’II  iS
a  c t r n n a  nnnrnndllrtintr  nlactip  Thcuo nDrtc orn alcnu ““A “.Sb,  “““YV”UULC”‘~  ,.Jauu*rx,.  a I,bUL ,JUl  LO CA1 L UI.3”

acid and fire resistant. A basic module consists of two
bases and two backs as shown in Fig. 6 and provides
mounting space for two cells. The backs are available
in three different heights to accommodate the four
ceii sizes. The moduie is assembied by inserting the
back parcels, as sh(j\\Tn  in Fig. j, ini0 the base cavity.
PaneiS are 0omnntnr-l ;ntn thcl . .

\,~;II‘~;IILCLJ IILL” L11-T base no.rrt,.rr.Leak  1L1crii for
hardend-site  and_ sow-e eart)?qg&e  snnlirntinnc-.-- - _____ f-d- -yy”“-“““”
using RTV silicone rubber. The modules can be fur--
ther assembled to provide as many mounting posi-
tions as needed. (See Fig. 7, 8, and 9.)

tier 7-rnu- nr 7-tier cinrrlo  rnxx- fnr mrrllntinrr  r>rr.3inotY.“B ,  - I V . .  ,  “A Y u1..1, UII‘FjlL.-I  “.. L”1 III”U.ILAI‘&  c&~;Q11131

a wall. Additional bracing is available for earthyuake
and hardened-site installations. (See Fig. 9.)

4.11 Warning: While trichloroethane solvent
can be used to remove epoxy from the bat-

A---- - -----
cery stand, this solvent shouid mever be used on
tkn PVP FofI nnntninkar /;mrI Tn wornnw90  enillad,F,G a . v W-ZI,,  u.“r,YW,,,x.,  ,JU, ,. a ” r Z-,,,““ZI  op,,,Gu

eDoxv  from the iar  altow it $0 dry szr~rl tlien-r---v s- - - - - - ~--. ; -___--
scrape it off.

H. Orienting and Spacing Cells in Stands

1 .v lIrL^-  LL ,_ -,..--A --11 !- ---:A:---2  -_- --l-.--A.
4 .  I  / VV Ilt211  LIltf  I.UUJIIl  Ct’JJ  IS ~JUSJlJUIlfTl  Un I)Ol?-t3te’-

.
hattow.  ctQnrlc t h o  ,,cfi  nf n>qec IQ nnt ,.a- I,;,..,,4“c&L  CLL ., .3L‘*xAUcJ, LI1- UJL \,I lllcaL3 I.7 11111 1 ci:sl.,  * u

If used on metal stands; noncondur!ing-  ???n!‘s
must be used.
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Fig. S-Polyester Battery Stand (Typical) Before Assem-
bly

4.18 The space between round cells will normally
be governed by the locating wells in the bases

of the new polyester battery stands. On metal battery
stands, the spacing is governed by the length of the
rigid inter-cell connectors. In no case should the cell
jars be allowed to touch. Cell spacing shall be
checked after each earthquake or severe shock.

4.19 Spacing between rows on metal stands shall
b e  3/4-inch  m i n i m u m .  F o r  t h e  p o l y e s t e r

stands, the spacing between rows is fixed by the
stand design.

4.20 The round cell should never be mixed in the
same string with cells of different design.

Also, do not mix different size round cells in the same
string. Strings of round cells can be used in parallel
with strings of rectangular cells.

B O T T O M  B A S E

.BACK

Fig. 6-Basic Module for Four KS-20472 Round Cells

Fig. 7-Polyester Base and Back Assembly
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Fig. 8-KS-20472 Round Cells Mounted on Polyester Battery Stand
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Fig. 9-Polyester Glass Battery Stand With Cells Mounted on Shock Isolation Platform
in Hardened Site
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4.21 The round cell is shipped with two types of
plugs. The black plug is a solid plug and the

orange shipping piug is vented. After unpacking, ori-
L--J r-- -----__  --l--IL-.  / c c - -  l3-ent the Wii 011 the SL~IIU  10r proper poiarlty.  \3ee r lg.

In\ flrrno  t h a  m,llo ~,.a n,-fin~~lx,  nr;nntnrl  ;n t h n  ntclms-4I”,. “1kLL b111, Lbl‘J c&L1  G p1 vp=z;’  ‘J \I1 1~11bG” 111 l,llC  al,a11u,

insure  that. t,)l_e  orange  nlllrr  i s  in t)?p hole facing thPo- r---l3  - - 0  - - - -
aisle. The black plug is installed in the other hole.

NOTE: ORANGE PLUG MUST BE REMOVED AND VENT FUNNEL-..e-L.  . cm am-m-c w-.-ww..  ?...a--
INSIALLtU BtFUlft  1NlllAL  LHAHbt

Fig. 1 O-KS-20472 Round Cell Orientcrtion

4.22 In some arrangements, the cell orientation~__
~111  not di0w  removai of the biack  plug  after

the interceii connectors are instaiied (Fig. i0j. This.,c. rrA-4 r, w-.,,hl,,  r.:,,, ,,-.,,...-.l  r.c CL:” ml..,  :,-.  W.-c .m,-.13 IIUL  a p1uu1rr11  ~IIILC  1c111uva1  vi L111;)  plug 13 iluL  1 e-
nllird  n r  rcvv3mm~ndfd  flllrincr n n r m a l  mnintonanro‘j....  w.*  .I_ 1 .~L,,,......“.I..“U uu* ..‘h 1.“.  . ..U.  . ..UI..V~..UI.~L.

I. Intercell Connectors

4.23 Caution: Use wrenches with insulated
handles to p’reveni the possibiiity of

- I - ,a:- - ,...Il, I 1 1  I-^LL----  :-A.----11
arcur-lcn~ c-ccc* - . A t  n o  t i m e  sr1a11  IJaLLer-y  lIILt!rcell

pnnnortnrc ho film-l  cm-and canrlnonornrl  nr hrllchd\r”IIII~~.v”I  Y Ub ‘...AU,  “adI uyx,u,  UullupupLI b,u, “1 “1 u.3*,x.,u

with a wire brush-this will remove the protective
lead coating. Apply NO-OX-ID A (regular or special)

compound, using a typewriter brush or similar stiff
brush to coat all contact surfaces between the post
and interceii connector, if removed for cleaning.
Appiy  compound to threads of connector boiis  and to
th,,n.-arl,  ,c m..fn c,, ,,,.-.<,..c,.-.L” Ai n 6-x.2  cl,..-..-t.~111  cau3 VI llUL3. occ pal agi apiis vIu.Lu 1111 uug11

10 2544  fnr  mpthnrl  nf hoatintr  and annlx-inrr  NO nY Tn-V.--y-  . ..A . ..vv..v..  v* “WU”...h  U.-U upp., “ah *.v-vdL-Iu.
A (regular or special) compound. Tighten connections
using two insulated six-point box wrenches to avoid
possible breakage of the lead posts. Verify that all
connections have been tightened. After completing
connections, wipe off excess compound with a ciean-
I - -ing Cloth.

4 . 2 5 The admonishm_ents i n naramanhs 4 26 4 37T---h-  -~--- -.--, -.i.,
and 4.28 apply to vent funnels.- - %

4.24 DANGER: The safety vent funnel tube on
all KS-20472 LINEAGE 2000 round cells

is lengthened to accommodate the lowered elec-
troiyte level. All older KS-20472, Ll,  L2, L3,
and LP,  ceiis  with the iowered eieciroiyie ievei
/,,... ,,J I,,....1  It--..1  Al.,-.I2  I--.-~rmxu r-m.4 CCUCL ccntrs~, srwucu nuvc tin i?XiiVZSiOii
rrttrr/rhorl  t n  t h o  nriainnl  trlho A l l  UC,3lM73WYYW”.Y”V YV Y.Yb V. ‘~,.CUc. Va.m”Q.  LX@&.  Ixu-Y”-I  .Y)

LlS:  L2S, L3S, a n d  L4S cellc s h o u l d  b e- - _ _ L
equipped with either the extension tube or the
new longer safety vent funnel tube. Any vent
tube which does not extend below the red level
iines (Lf,  L2, L3, or L4 ceil) or new black lines
/T 1” s-c\0 x-fin r la-l ,,L(~13,  ~23, La3,  or L43 cell) must be modified
h., +h I) m-s.xn+#mli~+:c.~  rwwn..- Tf +l. ns..#n n.Y.a  --A. n-.-nuy ClCC cfb3~ucbub.curc  61 uup. 11 &rLcr  e ur t: u r c y  quea-

t2on.c q~n.rpy-~.i-g~  the PrtPnninn  trlho rnntnrt t h oc, -I-v  -wv”V.“V”V.C “WV’,  “V.Iw-“I  e,vs,

AT&T Technologies QSM (Quality Service Man-
agement.)

4.27 DANGER: Vent funnels with cracks,
breaks, or other defects in the bayonet or

funnel stem below the gasket, constitute an ex-
piosion hazard during initiai or boost charging
iZb0i.S 62.30 UOi2S.i  Defcxtiue fimneis must be
m-onlnnoA hofr.ro r.hmmwrm-mc~ +hn mall. =prutiex&  “G,“. -2 x.rcur  g&#&6  5,b.C; ~~;Cr.

P a g e  25
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4.29 The vent funnels shouid be instaiied before
:-:A:^1,I11 Lid, cr"larging.  l- -A - '1 Al- ..--?.l

1IIsLall LIlC i-eni fUIlIltt1 i n

nlano  nf tho ~v~nnrrn  nlaltr  Tha C\PQ~,~CL  nlarrr  chr\lalrl  thonpicaLL “I  CALL  “I  u*lgL  p.ue. A ‘IL “I ur‘6-G p,uFj  Jll”ULU  b11&11

be rinsed in water before disposal, At this time. the_ ___L_1__  ___ ----- -7
vent funnels should be carefully examined for de-
fects. If a defect is noted, a new vent funnel should
be installed as soon as possible. Cracks in the ceramic
or ceramic/funnel bond do not affect its
antiexpiosion characteristics. Funneis with these iat-
t-9.  rl.,F,,t.. “hr...lra  L-t,, *AN.3...-x~:~~tL~I ueltx~b  31iuu1u UC WpiaWd  ‘Whei;  CULIVCII~FIIL.

K. Hydrometers and Specific Gravity Readings

4.30 Warning: Hydrometers used in lead-
antimony or lead-calcium cells should not

4.3 1 DANGER: In order to avoid possible seri-
ous cuts from broken glass, extreme care

should be used in assembling the hydrometer
syringe. If the hydrometer has previously been
used and may possibly contain some eiectroiyte
f%iinging  to the Waii, goggies S,tOUid be USed in
raeearnhl%f nnorrrtinne t n  nvhtaot th,p PWOCf-hot-kuu”Q..,“rJ  vyL.. U”I”.I”  IV p. VYVYY  Y.YY  “J-v. v’ravtia=

and assemble the KS-5499: L1306:  hydrometer as fol-
lows:

(a) Assembling the Hydrometer Syringe:
Assembie the hydrometer syringe using the

foiiowing steps.

( 1 )  Rnmnvn  an>’ maid  seam  fiash from thosealbA*I”.”

surfaces of the rubber parts which:  in as-
sembly, fit against the glass barrel.

(2) Before assembling any rubber parts to the
giass barrei, wrap several thicknesses of

---L--Lheavy cioth around the barrel  to procecL the
hands.

(3) Always use water to wet the rubber parts
and that portion of the glass barrel where

the fitting is to take place prior to assembly
operations.

(b) Flexible Tube Length Determination:
The Z-shaped extension, supplied in the hy-

drometer kit, may be used to facilitate hydrometer

readings. The fiexibie tube shaii be fitted on the
efid Of the Z-Shaped hard rubber tube. The end of
tho fl . .avrhlo o\-tnncrAn  tllhn chn11 tL,,n ho nm.t ,.fCbIIL I .G.\IVIC  ~;..bG‘IJI"II  LUUCT 31Lu.ll i,IICII UC LULa "IL so

t_h_at.  it e!utendc  a minimllm  nf l/3 inrh hPlow tE.p-2 --I---_--L  - -- ----__.--  --- -- -, i --.IIL -_-.-  . .
low-level line.

(c) Specific Gravity Reading: DANGER:
When taking specific gravity readings,

the open end of the hydrometer shall be cov-
ered whiie moving it from ceii to ceii to avoid.
SljiQShirZg Or" tf%YGii;t~g the deetr(jiyte. ml-,,1 IIe
baJ7i4rcFaeter  tube sE,aii  be inccrrtd  ipAte  the (A!XAI”Ll  v-u

through the vent funnel. Then: slowly fill and
empty the hydrometer a few times before record-
ing readings in order to wet the float, mix the elec-
t ro ly te ,  and  equa l ize  the  t empera ture  o f  the
hydrometer and the eiectroiyte. Ensure that the

PLl-- L--------L--. Cl--L -l-
top01 me nyurome~er~~oa~aoes  nottouch thestop

. .in tha hxrArnmn+ar hlrlh  c~n,xa thtc  \ITA~~ IA nrs.,cn  ‘-I”111  b11G I‘J UI “111tzbG;I UUIU  311‘LG  LL113  WVULU  LcaUDC  all

erroneo,rls  reading,  When reading  t_hp  snwifir,--L - r - - - - - -
gravity, bring the electrolyte level in the hydrome-
ter to eye level.

1. Temperature Reference Cell Selection

4.32 During the installation  period, seiect and des-

ignate one ceii as the temperature reference
,,#I . . ..tL., ,,,L t:,, P-L,,  tr\--ne.r\t....nc;cYcc  w 1lJ11111  t;aLll  LItTl. I II~:  LCIII~CI  ~,LUI t: ~i.ZfC?iYiiE  iXii
is cslcwtod  for niirnncoc  of tPmnoratlir0  mpacriro-““.“UV”U yu’ yvvuu ““IS. y”’  UV”&” IAhbUVUI u

ment. Temperature reference cells shall not be lo-
cated near a window or a radiator.

5. INITIAL INSTALLATION CHARGE

A. Maximum Time Allowable Until Initial Charge

- - -
5.01 ‘The KS-20472 round ceiis are shipped charged

ml-- -----:---.---  LT.---  AL-L
a n d  w e t .  1 Iltt rIlaxlrrlurr1  Llllltl  LIlaL  a  c h a r g e d

~mc1  xxrnt  r-an11 ma1.r aton,rl  r\n  nnon cIivnl1it  chcall  nnt  ov-c4.llt.A V’*zIb L.r;ll lllc4.J JLLLIIU  “‘I “pLll  LIILUILr  511411  II”L c;r,-

reed 6 rnonthsz  I,f the storage  tgmzmrnturea--- - - - -
exceeds 9O”F, the open circuit time should not
exceed 4 months. The ‘charge by‘ date stamped on
the shipping container is that date when the cells will
be on open circuit for 6 months. If the initial charge
cannot be given within 6 months, one of the foiiowing
---anpruced’Ui%S  ShOilid  be fOliO*Wed  aild iFCOrded  Oil FOrill
SD-g?- 1,285.

*Note: Form ID-1285 has been replaced by
Form SD-97-1285. It is recommended that Form
SD-97-1285 (Fig. 11 and 12)  be used to record
initial charge data.4
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17A flEASURE END OR ARBITRARV  LENGTH FRDIl  INITIAL CHARGE TO TURNOVER

CELL  (NOTES 1. 2 6 31 OATE DATE PILOT OR IEfWERAlURE  REFERENCE CELL INOIL 61
g. -~ -
,7~  AS REC. CM? CRYSTALS WAVI,” IN EXCESS CRYSTALS AWS IEI’IP GRAVITY GRAVITY

- V O L T S ILIP. O F  1 . 0 0 0 VOL 1s TErP OR VOL IS
0 l/4 I N OEGREES  b . IN OEGREES AVERAGE

INCMES EXCESS
OF 2 00 (WE 4I ,NO:, 7) NEAS

EXCESS F DATE HOUR CELL
,,f:,,  D E G R E E S  I N  EX(ESS  I’VJNIH DAY “xiORth ER

0 PINTS
CORR O F  2  00 (NOTE 4, ( N O T E  7 1 VOLlAGE OF 2 00 F

OF 1 000 OF HOURS
I N  E X C E S S  O:i:ES ;;:;:;:
OF 1 000 F

(NOTES  5 . 6 1

1

2

3

I 4 I I I I I I I I I I II I I I I I I I I I I I I

5

6

7

e

9

0 1

I

I

I
1 lizk 1 I I I I I I I I I I I

CHkE

AVERAGE
(NOTE 5)

AVERAGE
, INOIL 51

APPRCVEO 6V

~--

DATE --___
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NOTE 1:

BOLT  FACE MJURLRS  M LETTERS
UNOER  COLulyJ  HEADINGS REFER TO Mm 2 :

SECTIONS IN INSTiiiifiti ii- ie.

5VmOL

1 2

f1

I

I

“I

I

13

I

I

I

I

I N D I C A T E S  L E V E L  ANYWERE BETMEEN l/2 IMM O F
PLATE EXPOSURE AMl IWIHUM LEVEL.
OnIT SEcDm  sYmol.

OR

PREFIX “R”  IMICATES  MINIM LEVEL REFEREWCE

NIMRICAL  SUFFIX HEW USE0  YITH  PREFIX "N"
INOICATES  HEIGHT IN QUARTERS OF AN
IllcH ABOVE  M I N I M  L E V E L  REFEREWE.
/INDICATE TO REAREST  QUARTER OF AN IWCH)

E XAWLES

RINIM LEVEL

l-3/4  IWHES ABOVE fl(INIM  LEVEL

NOlE I

SVflROLS  FOA “ C R Y S T A L S ”  COLW.

TIE L E T T E R S  “0“  (FOR  N O )  AWD “ Y ”
(FOR  Y E S )  SHWLO B E  USE0  F O R
RECOROIWG  THE ABSENCE OR PRESERCE
nr MYn*.,Cvr v(T3IN.a.

T H I S  COLUHR I S  USE0  O N L Y  WHEN
KS-20472 CYLIMRICAL  CELLS ARE
INVOLVED.

NOTE 5

“AVERAGE” CELL VOLTAGE IS
DETERMINED BY DIVIDIffi  THE
BATTERY VOLTAGE BY THE NLMWER
OF CELLS i& i# SZiE.

NOTE 6

NOTE 3 :

3rnmuL3  r u nl-Y”c4III  e rnn “twwsnrnrrn..  plnul&
bunncb 8 cu

I N  T H E  AF’F’RWRIATE  BOX.  I N D I C A T E  WITH A N  “X”. TIY  UNIT  O F
REASUREENT USED.

jYMBOL

1 2 3

+tY

“I I
“I I
I311

I I
I I
I”1 3
I I
I I
I I

EXAmLES

F I R S T  SYmOL - A L L  C E L L S
YATER ADOED
E L E C T R O L Y T E  REMVEO
ELECTROLYTE AWED
$ECOM AIO THIRD SYPBDL FOR HARO RUBBER CELLS
SECONO  AI0 T H I R D  SY18OL  IlYOICATES P I N T S

I F  L E S S  THAN (10 P I N T S .  SHOU  A  ZERO
(0) A S  SECOW SYUWL.

SECMY) AWD THIRD SYMBOL  FOR PLASTIC CELLS
SECOMI  AiM T H I R D  SYHEOL 1)IDICATES MHWER  O F

QUARTERS Of  AN IWCH.  IF  LESS THAN
10 QUARTERS (2-l/2 INCHES) .  SHhl A
Z E R O  10) A S  SECOW SYllRDL

YITH  l/4  INCHES AS THE UNIT OF MASURERNT:
4-3/4 INCHES OF YATER ADDED

RlDl7 l-3/4 INCHES OF ELEClRDLYTE REMOVED
UITH P I N T S  A S  T H E  UN17  DF I’IEASUREMENT:

I I- 27 PINTS OF YATER AWED
Ul2l7 7  PINTS DF El.ECTROLYIE REMOVED

Rlol7

S E L E C T  A  P I L O T  C E L L  M N  USIWG
THE MASU)ED END NEW00 AND A
TEWERATUlE  REFERENCE CELL MEN
U S I N G  T H E  ARRIlRARY LENGlH MTHOO.

“IMJIVIOUAL  WASUIEfWZNTS  -
TEMPERATUAE”

REmmD TM TEIWERATLME  O f  AT LEASI
ONE CELL PER TIER. ALL CELL
TEWERATUIES NEED NOT BE RECORDED.

NOIE 6

“AM’S  OR AVERAGE CELL VOLTAGE" COLUIW

DURING CHARGE. RECORO ARDS  uHEM USING
Tlw MEASURED EW MTHOD AW A V E R A G E  C E L L
VOLTAGE WY USING THE ARBITRARY LEffiTH
PlEnum.

YIYN THE ARBITRARY LENGTH RETHOD IS
U S E D ,  RECQRO  B O T H  ArPS AW BAITERI
VOLTAGE AT THE EMl DF CHARGE

Fig. 12-Form SD-97-1285 Storage Battery Report (Back Side)
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B.

(aj Main ta in  the  ba t te ry  on  cont inuous  f ioa t
charge operation until  the normal init ial

charge can be administered and thereafter main-
tain on float as specified in paragraphs 6.01 and
6.02.

(b) Charge at 2.17 to 2.20 volts per cell, 8 hours a
day, 5 days a week until the normal initial

charge can be administered.

(c) DANGER: For maximum safety, cells
should NOT be handled during boost

charge or for 24 hours thereafter. Give a boost
charge at 2.5 to 2.55 volts for 8 hours every 6 to 8
weeks until the normal initial charge can be ad-
ministered.

Initial Charge

5.02 An initial charge should be given to all KS-
20472 round cells prior to turnover to the cus-

tomer. The purpose of an initial charge is to compen-
sate for self-discharge that has taken place in the
interval between cell manufacture and installation.
The initial charge voltage shall be in the range of 2.5
and 2.55 volts per cell. Temperature shall be deter-
mined just prior to initial charge, from the tempera-
4.. WA *I1#*Ya-aum ABllf.3 L .-lr.nnr:L.nA -
c~er c r cl cr GICGC  u~rc~c3j 23 UCDC;I  IUCU i i i  jXr2@2ph

4.32. Cell temperatures higher than 110°F are not
permissible during initial charge.

C. Procedure for Initial Charge

5.03 DANGER: For maximum safety, connec-
tions at the battery should not be made or

opened and cells should not be handled during
hnnet nhnrao nv ,fc,~  9A hnt#re t h o r o n f t o r  Theis““““I “.WVS 6G “a IX .W”U.  ” Y.,ZI.  GU,  *KS.  .

admonishment pertains to paragraphs 5.04 and
5 . 0 5 .

5.04 Unless the complete string can be charged in
its final configuration in the battery stands, it

is  recommended that the string be divided into
groups not to exceed 50 cells for initial charge. No
more than three groups should be connected in paral-
!e!.

reference ceii as determined in paragraph 3.32 and
5.02.

5 . 0 6 When using a portable charger such as ITE-
5965A, where the maximum charging current

is greater than 10 amperes per string, the time deter-
mined from Table D can be considered the total time
on charge. If an additional batter-l- string is charged
in parallel with such a charger, an additional 24
hours must be added to the time determined in Tabie
D. It is recommended that not more than typo strings
be charged in parallel with this charger. After 20
minutes of initial charge, measure each celi's voltage
and the temperature of one cell in each tier. The
charge may then be continued and completed unat-
tended if all the cells are above 2.06 volts and 90 per-
cent are above 2.10 volts. However, if the charge is
interrupted, the battery should be brought back to

- ---- - __- IA- - -  AL -A ---Z-L - 3 1 .  -I-. - 11the same vw~age cnar. existeu oerore  tne interruption
and the total cumulative hours of charge shall be that -
specified in Table D, but not to exceed 250 hours.

Note: While on initial charge, the electrolyte
level will rise substantially. Do not remove
electrolyte. The electrolyte level in round cells
is preadjusted by the manufacturer to be be-
tween the level lines when the cells are floated
ec 9 1 v ..K.lc,  c?... -,,:,J
c&L L-1 1 VUlLb IV1  a n  e x t e n d e d  pe’luu  o f  t i m e .

D. Requirements at End of Initial Charge Identification
of Lead-Sulfate Crystals

5.07  A f t e r  a  s a t i s f a c t o r y  i n i t i a l  c h a r g e ,  t h e r e
should be no lead-sulfate crystals or gray col-

oration present on the vertical positive plate columns
when examined with a flashlight. The vertical col-
,,,-~,,a ah-11 ho hlc,nG nv.  cIcaw.lz hrnxx,I\  .,nA tntnll-r  Crn.-a  -4UlllllU lJl.Ull  WI, VIcabn  “I UC&1 n UI “Wl‘  cbL11u  b”bQIIJ 11 cc “I

any diamond-like lead-sulfate crystals or gray color-
ation. The disappearance of lead-sulfate crystals nor-
mally occurs in three distinct phases:

Phase 1: Black and crystalline

Phase 2: Grey and lightly crystalline

5 . 0 5 The initial charge voltage shall be between 2.5 The disappearance of lead-sulfate crystals or gray
and 2.55 volts per cell average. Charging is coloration occurs from top to bottom during initial

continued for the number of hours indicated in Table charge. To insure total absence of lead-sulfate crys-
D corresponding to the temperature of the coldest tais or grey coioration,  inspection for crystais shdd
temperature reference cell in each string. Cell tem- be concentrated at the bottom of the positive plate
perature is determined by selecting a temperature vertical columns. Lead-sulfate crystals can readily be
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TABLE D

TOTAL HOURS OF INITIAL CHARGE AT
2.5 TO 2.55 VOLTS PER CELL

CELL TEMPERATURE t
TIME ON

OPEN CIRCUIT’ 81 “F (27.22%) 65 TO 80°F 64°F (17.77=X)
AND ABOVE (18.33 TO 26.66”C) AND LESS

Less than 4 months 100 Hours 150 Hours 200 Hours

More than 4 months 150 Hours 200 Hours 250 Hours

* Time on open circuit is to be determined from the ” charge by” date on the shipping
container. The ” charge by” date is that date when the open circuit time will be 6
months.

t Cell temperature of the TEMPERATURE REFERENCE CELL.

seen on the positive plate vertical columns with the
aid of a flashlight. The flashlight is held close to the
jar wall at an angle of approximately 45 degrees. The
lead-sulfate crystals will appear as sparkling dia-
mond-like reflecting particles as shown in Fig. 13, or
as a gray coloration.

5.08 Cells which are not free of lead-sulfate crys-
tals after the initial charge may be shorted. If

some cells are still crystalline after initial charge, it
- is recommended that the battery string be continued

on boost charge at 2.5 to 2.55 volts for a total charge
time not to exceed 250 hours for both charges (initial
and boost charge combined). If charging fails to clear
the lead-sulfate crystals within 250 hours, the cells
should be reported to #AT&T TechnologiesC  PPI
(Purchased Product Inspection) via a Route G JIM
(Job Information Memorandum) for investigation
and/or replacement.

5.09 Before stopping the initial charge, record the
following:

(a) Total hours of charge

(b) Temperature of the temperature reference cell
in each tier of each battery string

(c) Presence or absence of lead-sulfate crystals
for each cell.

5.10 Adjust the charging voltage to 2.17 volts per
cell float voltage.

E. Equalizing Voltage of Strings Paralleled Into Existing
Plant

5.11 When adding a new string in parallel to an
existing string, the initial charge should be

given to the new string only.

5.12 DANGER: Connections at the battery
shall not be made or opened while cells

are gassing or for 24 hours thereafter. When
connecting a string in parallel to another string, the
final connection should be made through an open
switch or circuit breaker away from the batteries.
Before closing the switch or circuit breaker, both
strings should be approximately the same potential
(less than 0.05 volt difference) to prevent arcing.
String voltage should be equalized by either lowering
the voltage of the higher string or raising the voltage
of the lower-voltage string.
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Fig. 13-Lead-Sulfate  Crystals on Positive Plate Column
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F. Charging Cells Added to a String

5.13 Caution: The KS-20472 round cells
should never be mixed in the same string

with cells of different design. Also, do not mix
different size KS-20472 round cells in the same
string. New round cells may be intermixed directly
into an existing string of older round cells (of the
same capacity) when necessary for replacement pur-
poses, if the original cells have been treated with
platinum depolarizer. (All new round cells are fac-
tory treated with platinum depolarizer.)

5.14 If the original cells have not been factory or
field depolarized, platinum depolarizer solu-

tion should be added.

5.15 Where a multiple string installation is in-
volved, it is generally recommended that cells

be segregated into complete strings, by manufactur-
ing vintage whenever possible. This will minimize the
administrative efforts associated with maintenance
and record keeping of mixed strings.

5.16 DANGER: For maximum safety, cells
should NOT be handled during boost

charge or for 24 hours thereafter. Do not ex-
ceed 250 hours total charge at 2.5 to 2.55 volts
per cell. Should it become necessary to replace one
or more cells in a battery string, @the replacement
cell(s) shall be charged according to Table D. The re-
placement cell(s) may be installed in the string and
then given an initial charge or the replacement cell(s)
may be charged separately prior to replacement. In
the latter case, following the initial charge, the cell(s)
should be kept on continuous float at 2.17 volts per
cell until the replacement can be made. The time be-
tween discontinuing the float charge at 2.17 volts per
cell and the completion of replacement shall not ex-
ceed 24 hours.4

6. FROM INITIAL CHARGE TO TURNOVER

A. Float Procedures and Requirements

6.0 1 After End of Initial Charge: *DANGER:
For maximum safety, cells should NOT be

handled during boost charge or for 24 hours
thereafter.4 At the end of initial charge, the battery
should be placed on continuous uninterrupted float
charge at 2.17 volts per cell. *The battery should not
be left on open circuit for more than 24 hours. Open
circuit time in excess of 24 hours must be recorded on

Form SD-9’7-1285, Fig. 11  and 12. A battery that is
left on open circuit for more than 24 hours after ini-
tial charge may develop lead-sulfate crystals. A bat-
tery that is left on open circuit for more than 24 hours
after initial charge and/or developes lead-sulfate
crystals must be boost charged at 2.5 volts per cell for
at least 8 hours or until crystal free prior to being re-
turned to continuous float: Record boost charge con-
ditions on Form SD-97-1285.

6.02 From Initial Charge to Turnover: From
initial charge to turnover, battery plant volt-

age shall be maintained at 2.17 kO.01 volts per cell
average. After at least 7 days on float and within a
week before turnover, inspect all cells and record the
presence or absence of lead-sulfate crystals. Measure
cell voltage on crystalline cells. If any cell(s) is heav-
ily crystalline (see paragraph 5.07, phase 1) and
reads 2.09 volts or less, it is shorted and should be
reported to AT&T Technology PPI via a Route G JIM
for replacement. If any cell(s) is crystalline and volt-
age measurement reads greater than 2.09 volts, the
cell #should be given an individual boost charge to
clear the crystals.4

6.03 Electrolyte Levels: Electrolyte levels
should not be adjusted until the cells have

been on continuous float charge for at least 2 weeks.
If levels are low (more than l/4-inch  below low-level
mark) after this time, they should be adjusted by
adding 1 215 specific gravity sulfuric acid which
meets requirements of Federal Specification O-S-
801B. If levels are less than l/4-inch  below the low-
level mark, approved water may be added. If the elec-
trolyte levels are high, they should be adjusted by
removing electrolyte. Once electrolyte has been prop-
erly adjusted, all  further adjustments should be
made by adding approved water only.4

B. Final Connection of Cell Groups

6.04 DANGER: For maximum safety, cells
should not be handled during boost

charge or for 24 hours thereafter. In those cases
where cells were divided into smaller groupings for
initial charge, adjust charge voltage to 2.17 volts per
cell, float charge and hold for 24 hours. Disconnect
cell groupings and reconnect into final configuration.
Place on continuous float charge at 2.17 volts per cell
within 24 hours of open circuit.
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7. RECORDS UNTIL TURNOVER

- - -
7.01 It is suggested that records be kept on AT&T

m--~--i-.-.  n..,, cn n7 ~00~
1 e~rlrlulu#J  r u1-III 3LJ-Y  1-1Ldi).

-Note: F o r m  I D - 1 2 8 5  i s  r e p l a c e d  b y  Form SD-

97-1285 (Fig. 11 and 12).

7 . 0 2 Record serial numbers of all cells and their
positions in the battery string.

lnxlnl  n f  n~llc The amnllnt  n f  rx*ator n r  plpctrn,IL. L1 VI LK,llJ.  * AIL  Ul‘l”UllcI  “I . . UULA  “1 \ 1bL”u1”

!yte per cell added or removed may be given in pints,
quarts, or in change in level in quarters of an inch.
Record level of each cell as received.

7 . 0 4 Record conditions of ceiis between receipt and
initiai charge.

EZCtWpZe: Open  Arrilit flnntd 24 ho:Jrs a-I* uuav,  AIVUVVU

day at 2.17 volts, 7 hours daily charge at 2.25
volts, or boost charge every 6 weeks.

7 . 0 5 Record the following on Form SD-97-1285
‘7’(JY  ig. ii and i2j before starting initiai charge:

( a )

W Type of rectifier used to charge cells

(4 Number of strings being charged on rectifier

, .~
(d) Measured charging current and voltage used

t----  L-LA--I--

7 . 0 6

Note: Temperature readinps  should be to the------c>-  ----
nearest degree; for example, 77°F.

After 20 minutes of initial charge, measure
and record indiduai  di voltage on Form

7 n7 A t  the ond  nf i n i t i a l  oharcw  rawnrv-4  the t o m -. .\I. .*v C..”  _I*- v* ..a*w.U.  w-.--b-,  * “UVIU  “I-V  “V-II

perature of at least one cell in each tier and
the presence or absence of lead-sulfate crystals on
each cell.

- --
7 .08  From initiai  charge  to turnover,  record the

Lunult,lurl 01 Ime ct3Is. ThiS iiidiidf3 ZHiY iii-iie7 - - 1.‘A1-- -I LL^ -,ll-

nm nnan o;w-ovlit  i n  PYFDCC  n f  34 hnmxrc  cirrnifioant unri-“‘1 “1,b.l  La1 bulb 11. t..c1Lb”O  “L Y1 I.““& 0, Ul(jlllL.cIUAA~  .UA I

ation of float VOitZ3,Pe  outside 2,16  and 2.18 volts per-- -_---.
cell float average, and any boost charges applied.

!SS 3, AT&T  157-629-701

7.09 Within the week prior to turnover, record the
presence or absence of lead-sulfate crystals on

each ceil on Form SD-97-IIX.

7 .11 Tzuo copies of the initial charge report
shall be turned over to local engineering.

One of these copies should be filed by local engineer-
ing as a permanent record to be maintained during
CL, 1:c,. ,.r CL,,  L.-.&C..,.*
Lilt!  Illt:  Ul Lilt:  rklLl,rl-J.

8 .
m a- a-. a. .m

AYPAKA I U3

8.01 List of Tools, Materials, and Test Equip-
m e n t :  ‘i;‘he foiiowing toois, m a t e r i a i s ,  anti

test equipmeni are used in ihis practice:

T O O L S

#R-2628

-

DESCR!PT!ON

Bore Brush

Flashlight, regular or angular,
having piastic  or rubber hous-
‘- _-
1w

- 3-inch and 6-inch  Wrench Ex-
tension

R-4810 Six-Point Single-end Box
Wrenches having handles insu-
iated with two coatings of a
L.:-L .Fl:,l,..c,:,  . . . . ..l w.l‘-.,+:,  L
IllgIl  UlelecLI IL Vil’J’  p’ia3Ll”.

R - 2 9 6 9

R-4701*

iR-4702P

R-4786

Typewriter Brush

Hoist

Ciamp, Battery Lifting

P.-B,+,., r;T”+nr\I3;r\WT /Rnn,r;raua11 la1 J UALC1131UII \AbcyuLL Gd
for 3-&r ~~~mgvTl~Tl~~!

R-4800* Hoist4

R-4900* Shelf Jack

n hnn4 nm:-:  -,-cm-.
I-L-4YUl lvllrll-~arlLI-~

R-4902* Battery Dolly

KS-21527,L3 Eyewash Kit

*Required onl for installation.y
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KS”21527,L4 Eyewash Solution

MATERIALS DESCRIPTION

- Agricuiture  or Industriai Lime
(mdy ue yurchW4Xi iNXiljij/--r--  L- ----5

- bAIcohol_ Methvl USP grade4_ _____ ----, _-- --~~  _ _~ c3

- Container (glass, glazed porce-
lain,  plast ic rubber,  earthen-
w a r e  o r  l e a d - f o r  h a n d i i n g
eiectroiyte  or waterj

- KS-5499, L1353;  Thermometer

- ?KS-22861 j
Multimeter

Li j Digital

- Household Ammonia
d DIIICC  CUD rznnn PATTCDV  MAIN~DNAN~D7. R”LLd I VI%  VVVY Y-I I LR . I..-.=. . L..-..“-

- &Neoprene Giovesg

(a) Maintenance operations which require direct
physical contact with cells, connectors, etc.,

should not be performed without first isolating the
string if the plant fioat voitage is greater than 160

n --2 -_--  - us.-.-voitS. nevlew  alrd ObSiSW  the SSiP&y ~drrwrAi-
mnntcr c~nfd  r\rarraarii*ma i n  Port R,l‘Cl,L.J  caa1u p1 F;baUbl”lAcY  111 A c41 I.8 “.

- @Baking Soda (sodium bicar-
bonate)

-

w-w

W a s h i n g  Soda (sai  soda ji

- water rliafilld  nw nnnrnvafl  f n r, Uaab..*bU “1 uppa”.  vu A”.
use in storage ceils (see para-
g r a p h  1 0 . 1 3 )  -

- Wiper Paper, SCOTT* No. 58
or 59

-a..---

- Sandpaper

(4 Avoid
tures.

excessively high electrolyte tempera-
~iO\regj A c i d  R e s i s t a n t  ( f o r
heavy duty)

R-3043 Apron, Acid Proof (e) Keep battery clean.

(f) Avoid using an open flame near batteries.

k) Avoid creating sparks, including
static eiectricity,  near batteries.

those fromHat, Safety Hard

R-4501 Goggles, Chemical Safety
(hj --

Maintain
records.

compiete  a n d accurate bat tery
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10. REQUIREMENTS AND MAINTENANCE AFTER iN-

STALLATION

A. Battery Records and Readings

10.01 Maintain comp]ete battery records for each

string of cells. Engineering complaints on

hatterie scannot be accurately analyzed andsatisfac-
torily settled unless they are accompanied by records
\vhich provide a thorough history ofthecellsinques-

tion.

(a) Record dates of all battery maintenance rou-
tines.

(b) Record temperature of’temperature reference
cells’ whenever battery maintenance routines

are performed. It is not necessary totakethetem-
perature of each individual cell. The temperature
of one cell on each tier insufficient.

(c) Although existing forms are not consistent
with the new rnaintenanc eroutines for round

cells, itisrecommended thatForm E-2003 (Fig. 14)
or Form E-3593 (Fig. 15) continue to be used as

suggested below until new forms become available.
The ‘cell volts’ columns on these forms should be

used to show the results of visual inspection for
lead-sulfate crystals. The letter N (for no) should
be used to record the absence of lead-sulfate crys-

tals, and the letter Y (for yes) should be used to
record the presence of crystals.

Note: Any observed irregularities, such as
prolonged discharge (greater than 30 minutes)

or excessive amounts of water required (more
than once a year), should be noted.

B. Battery Maintenance on Float

10.o2 Maintenance routines for the round cells are
significantly simplified in comparison to rec-

tangular cells. Field experience shows that the pres-

ence or absence of lead-sulfate crystals is a much
more accurate indicator of cell condition than voltage
and specific gravity readings and allows for easy in-
spection of cells.

10.03 For detailed maintenance requirements, see
Table E. $See Table A for recommended

maintenance intervals. For details of float operation,
see Practice 1,57-601-301. This practice is applicable
for general requirements only.t

c. Battery Float Voltage

10.04 It is extremely important to maintain a
battery plant float voltage of 2.17 = 0.01

volts per cell average. The OKS-228(;1, 1.1, digital
multi metert is suitable for batter, voltage readings.
Emphasis must be placed upon th~ necessity for peri-

odic checks for voltmeter accurac:, and calibration.
Extreme caution should be exercised when making
voltage readings to prevent accidental grounding of
leads during the test operations. Connections at the
meter should be secure and free of any possibility of

touching or becoming grounded. In no case should
connections at the meter end be removed without
first disconnecting the test leads from the battery.
Test lead connections at the battery should be re-
moved immediately after each reading is taken.

D. Lead-Sulfate Crystals

10.05

normal

sulfate

10.06

Cells shall be inspected for lead-sulfate crys-
tals as described in paragraph 5.07. Under
float conditions, cells should be free of lead-
crystals.

If lead-sulfate crystals appear within a 10-
,A

week period of normal float operation after

turnover of the battery plant, the defective cells will
be replaced and reinstalled on a nonbillable basis.
Such an unsatisfactory float condition should be re-

ported using the established Engineering Complaint
procedures.

10.07 Throughout the life of a battery plant, the
absence of lead-sulfate crystals indicates

that the cells are floating properly and maintaining

a full state of charge. $The presence of lead-sulfate
crystals is not normally an indication that the bat-
tery or cell is incapable of providing adequate capac-
ity and, therefore, corrective action for crystalline

cell(s) is not an urgent item. A crystalline cell will
suffer an immediate loss of approximatel~- 5 percent
of its rated capacity. Any further decay in capacity
will depend upon the precise cause for the crystalline
condition. The best way to assess the ability of a cr::s-
talline cell to deliver capacity is to make a specific
gravity reading. If the specific gra~’ity is in the nor-
mal range of 1.210 to 1.220, then the deration in cell
capacity will be only approximately ,5 percent. [’on-
cern for the ability of a crystalline cell to deii-t.er rea-
sonable capacity should begin ~vhen the specific
gravity decreases tw!o~v 1.200.4

Page 31



AT&T 157-629-701

PRINTEO IN U.S.A.

FORM E-2003 SHEET NO.

STORAGE BATTERY RECORD
INDIVIDUAL CELL READINGS

... .

CITY ANO

REAOIWS ‘ STATE

TAKEN BY__ OFFICE

APROVEO BY_ OATE 19

CELL
BEFORE CHARGE AFTER CHARGE

CELL
BEFORE CHARGE AFTER CHARGE

NO TEflP SP GR
CELLS

HYORCP#ITER
TEHP SP GR NO TEMP SP GR

CELLS

VOLTS HYDROMETER HYDROMETER
TEfW SP GR

ELEC CORRECTEO ELEC CORRECTEO
VOLTS HYDROMETER

REAOIW REAOIffi
ELEC CGRRECTEO ELEC

REAOIffi
CORRECTEO

F TO F F 10 F F TO F
REAOIMTi

F TO F

BAT BAT
.

TIME T IfE

1

EAT BAT
PILOT CELL NO PILOT CELL NO

BAT
PILOT CELL NO

NO NO NO

AMP TEMP.
HVOROME TER

SP. GR.

TIME INTO ELEC. CORRECTEO
CELL

BAT
REAOING

F TO F
VOLTS

AMP
HYOROtK TER

TEMP SP. GR.

TINE INTO ELEC. CORRECTEO
CELL

REAOIffi
BAT F TO F

VOLTS

A!4P
HVOROfWTER

TEW. SP, GR

TIME INTO ELEC COflRECTEO
CELL

BAT
REAOING

F TO F
VOLTS

1 n

Fig. 14—Form E-2003 Storage Battery Record
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PRINTED IN U S A

FORM E 3593 (11-49)
SHEET NO

STORAGE BATTERY RECORDS – INDIVIDUAL CELL VOLTAGES

OFFICE, CITY 6 STATE READINGS FROM TO

READ BY READ BY

APP BY APP BY

BAT BAT

DATE DATE

TINE TIME

CELL
VOLTS VOLTS VOLTS VOLTS VOLTS VOLTS

CELL

No No
VOLTS VOLTS VOLTS VOLTS VOLTS VOLTS

[
I

I

.

I

I
J

REMARKS

Fig. 15—Form E-3593 Storage Battery Record—lndividua! Cell Voltages
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TABLE E

KS-20472 ROUND CELL

BATTERY MAINTENANCE REQUIREMENTS

DESCRIPTION

OF OPERATION
REQUIREMENTS

Battery float 2.17 * 0.01 volts
voltage per cell (average)
measurement*

Inspect No lead-sulfate
individual cells crystals
for lead-sulfate
crystals

Measure Temperature does
temperature of not vary more
one cell per tier than 5°F

.

Check electrolyte Electrolyte level
level between high and

low level marks.
(Red lines on Ll,
L2, L3, and L4
cells; black lines
on LIS, L2S, L3S,

and L4S cells)

.

Inspect and Per local
clean requirements (if

necessary)

* At unattended locations, battery float voltage

readings should be made and recorded upon
each office visit if the interval between visits
exceeds 1 week. Includes all emergency cells
contained in the battery string being checked.

10.08 If lead-sulfate crystals appear on all cells in

a string, the following should be checked as
possible causes for the abnormal condition.

(a) Rectitier Voltage: The appearance of lead-
sulfate crystals may indicate a low battery

plant float voltage. Check to see if the battery
plant float voltage is 2.17 +0.01 volts per cell. Make
appropriate rectifier adjustments if necessary.

(b) Plant Discharge: A battery discharge re-
sulting from a power failure or other reasons

may produce lead-sulfate crystals on the cells.
This is normal with all lead-acid cells since lead-
sulfate is the material produced when a lead-acid
cell is discharged. If the cause of the lead-sulfate
crystals is a recent discharge, the crystals will dis-
appear when the cells have been fully recharged on
float (usually within 2 weeks). As the cells re-
charge, the disappearance of lead-sulfate crystals
will occur from top to bottom in the cell stack.
Therefore, inspection for lead-sulfate crystals

should be concentrated along the bottom of the
positive plate vertical columns. Check plant
records to determine if a discharge has occurred.
It is mandatory to log all AC input power fail-
ure alarms in battery maintenance records.
Another method of determining if a plant dis-
charge has occurred, is to measure cell specific
gravities. The nominal specific gravity of KS-
20472 round cells is 1.215 +0.005. Readings of 1.200
or less would be a clear indication that a plant dis-
charge has occurred.

(c) OIf the presence of lead-sulfate crystals on all
cells in a string is not attributable to a plant

discharge or improper rectifier voltage, the condi-
tion should be reported on an Engineering
Complaint.4

10.09 If lead-sulfate crystals appear on one or a
few cells in a string, the following actions

should be taken.

(a) Check to see if a plant discharge has occurred.
(See paragraph 10.08. )

(b) Measure the cell voltage. If the crystalline
cell(s) reads 2.09 volts or less and the cell is

heavily crystalline (see paragraph 5.07, phase 1),

the cell is shorted and should be reported in an
Engineering Complaint.
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E.

(c) Measure temperatures of cells in each tier of
the string to determine the extremes of tem-

perature differences. Temperature differences of

5°For more between cells in astring can resultin

a float problem with the warmer cells which would
result in the appearance of lead-sulfate crystals. If
temperature differences in excess of 5°F are
found, appropriate ventilation should be provided

to correct the condition.

id J DANGER: For maximum safety, cells
should not be handled during boost

charge or 24 hours thereafter. If the problem
is not attributable to a shorted cell [subparagraph

(b)] or temperature variations [subparagraph (c)],
the cell(s) should be boost charged at 2.5 volts with
a single cell charger. The boost charge should con-
tinue for at least 24 hours after the lead-sulfate
crystals have disappeared. Upon completion of the
boost charge, allow the cell to float in the string.
After returning the cell to float, it is not unusual
for the cell voltage to be temporarily low (approxi-
mately 2.09 volts). The cell voltage should increase

over a period of weeks. If lead-sulfate crystals do
not reappear on float, no action is necessary. If
lead-sulfate crystals reappear, the cell(s) should

be reported as an Engineering Complaint. Copies
of the battery records should accompany the com-
plaint.

Temperature

10.10 The round cell, like all lead-acid cells, is af-
fected by the temperature of its electrolyte.

Therefore, observe the following precautions when
working with the round cell battery.

(a) Warning: To avoid possible electrolyte
contamination, never use mercury ther-

mometers to take cell temperature readings.
Electrolyte temperature shall not exceed 11O”F at
any time. Electrolyte temperatures from 65°F
down to freezing result in lowered battery capacity
(see Table F). Elevated temperatures will result in
decreased battery life (see Table C).

(b) Temperatures of cells within the same string
should be within 5°F of each other. The top

row of 3-tier stands is particularly apt to have
higher temperatures than the bottom row. Where
necessary, use fans or other means of ventilation

to minimize temperature variations between cells
in the same string.

TABLE F

EFFECT OF TEMPERATURE ON CAPACITY

OF KS-20472 ROUND CELL

CELL TEMPERATURE PERCENT OF

RATED

CAPACITY*

“c ‘F

4.44° 40° 76%

10.OOO 50° 84%

15.55° 600 . 90%

21.11° 70° 96%,

25.00° ’77° 100%

26.66° 80° 102% .

32.22° 90° 107%

37.77° 100° 112%

43.33° 110° 117%

* Rated capacity is specified for cell

temperature of 77°F (25”C).

(c) It is normally not necessary to measure incl~-
vidual cell temperatures. If it becomes neces-

sary to measure cell temperature, insert the
thermometer into the cell through the vent funnel.
(See Part 3.) Completely submerge the bulb of th(
KS-5499, L1353, thermometer in the electrolyte f~”
at least 2 minutes before taking a readin~~.
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F. Specific Gravity

10.11 Thespecific gravity of theelectrolyte usedin
the KS-20472 LINEAGE 2000 round cell bat-

tery is 1.215 instead of 1.210 normally used in lead-
acid cells. Otherwise, the electrolyte is the same sul-
furic acid normally used in lead-acid batteries. When
measuring specific gravity, observe the following
procedures.

(a) Warning: To avoid electrolyte contami-
nation, hydrometers used in lead-

antimony or lead-calcium cells should not be
used in the KS-20472 round cells.

(b) Measuring specific gravity as a regular main-
tenance routine is not required for the round

cell. Specific gravity readings are recommended
only when problem conditions arise. If it is neces-
sary to “measure the specific gravity of several
cells, refer to Part 3 of this practice. If all cells are
to be measured, see paragraph 9.01, subparagraph
(a).

(c) If specific gravity readings are taken, they
shall be taken before rather than after addi-

tions of water. This is because of the unmixed con-
dition of the electrolyte after adding water. (See
Practice 157-601 -101.) After adding water, the
round cells on float charge will regain full charge
specific gravity in approximately 10 weeks.

(d) Low specific gravity readings will be obtained
after a discharge [paragraph 10.08, subpara-

graph (b)] and will continue to read low even after
the cells are fully recharged at float charge voltage
(2.17 volts per cell). The reason is that recharge at
2.17 volts per cell does not generate sufficient
amounts of gas to quickly mix the electrolyte and,
consequently, low specific gravity readings will be
temporarily obtained. In the round cell battery,
low gravities will be confined only to the electro-
lyte above the top plate in the cell stack. If the hy-
drometer tube were long enough to withdraw
electrolyte at various points below the top plate of
the cell plate stack, the specific gravity measure-
ments would be uniform and would indicate essen-

tially full charge specific gravity. In

approximately 10 weeks, the electrolyte above and
below the top plate will have mixed sufficiently

such that specific gravity readings of electrolyte
above the top plate will indicate normal gravity.

(e) observe the first group of emergency cells
carefully. A series of emergency discharges

may discharge the first group of emergency cells
much more than the main battery or the second
group of emergency cells, making cell reversal a
possibility.

(f) Specific gravity readings are taken by insert-
ing the hydrometer through the vent funnel.

Slowly fill and empty the hydrometer several
times before recording readings in order to wet the
float, mix the electrolyte, and equalize the temper-
ature of the hydrometer and the electrolyte. In-
sure that the tip of the float does not touch the
stop in the bulb since this will cause erroneous
readings. When taking the specific gravity read-
ing, the open end of the hydrometer shall be cov-

ered while moving it from cell to cell to avoid
splashing or throwing the electrolyte. During the
process of taking a specific gravity reading, avoid
dripping or spraying electrolyte from the hydrom-
eter tube.

(g) Electrolyte specific gravity decreases as tem-
perature increases and increases as tempera-

ture decreases. Therefore, as the temperature
changes, the specific gravity readings must be cor-
rected. Accordingly, electrolyte temperature read-
ings must be taken when specific gravity readings
are made. Thermometers have scales for correct-
ing to the proper reference temperature of 77” F.
If a thermometer with a correction scale is not
available, calculate the correct specific gravity by
adding 1 point (.001) to the hydrometer reading for
each 3°F that the electrolyte is above 77°F or by
subtracting 1 point (.001) from the hydrometer
reading for each 3°F that the electrolyte is below
77”F.

G. Freezing of Electrolyte

10.12 The electrolyte in any cell must be main-
tained above the freezing temperature re-

spective to its specific gravity as shown in Table G.
Freezing will cause damage not immediately appar-

ent (see Practice 157-601-101 ). When there is danger
of electrolyte freezing, immediate steps should be
taken to provide special enclosures, insulation, or
heaters as necessary.
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*TABLEGt

FREEZING TEMPERATURE

OF LEAD-ACID BATTERY ELECTROLYTE

FREEZING TEMPERATURE
SPECIFIC GRAVITY

AT 25.O”C (77”F)
‘c “F

1.030 -1.11° +30°

1.060 -3.33° +26°

1.090 -6.6° +20°

1.120 -8.8° +16°

1.150 -13.3° +8°

1.180 -19.9° -4”

1.210 -30.6° -23°

1.240 -46.7° -52”

1.270 -65.0° -85°

1.283 -72.8° -99”

1.300 -73.3° -100°

1.330 -53.3° -64°

H. Electrolyte Level and Water Purity

10.13 On KS-20472, Ll, L2, L3, and L4, round cells,

the electrolyte level shall be maintained be-
tween-the red high- and low-level lines on the battery
jar. On KS-20472, LIS, L2S, L3S, and L4S round cells,
the electrolyte level shall be maintained between the
black high- and low-level lines on the battery jar.
Some Ll, L2, L3, and L4 cells manufactured between
May 1981 and August 1981 have only black level lines
identical to those of LIS, L2S, L3S, and L4S cells and
should have the electrolyte levels maintained accord-
ingly. (See paragraph 6.03. ) Electrolyte level check-
ing requirements (see Table E ) is dependent upon
local conditions and is to be performed as required.

(a) Use only distilled u-ater, deionized water, or
other uater approved for storage battery use

to bring electrolyte up to the required level. Maxi-
mum allowable impurities are given in Table H.
When the actual electrolyte’ temperature is below

50” F, do not raise the electrolyte level appreciably
above the minimum level. This helps to prevent an
overflow on charge.

*TABLEH4

MAXIMUM ALLOWABLE IMPURITIES

IN BATTERY WATER

TYPE OF PPM OR MG/ LITER

IMPURITY (BY WEIGHT)
PERCENT

Total Solids 500 0.0500

Fixed Solids 350 0.0350

Organic and 50 0.0050

Volatile Matter

Chloride 25 0.0025

Iron 4 0.0004

Nitrates and 15 0.0015

Nitrites

Ammonia 5 0.0005

Manganese 0.07 0.000007

(b) Acid or electrolyte shall not be added to any
cell as a substitute for adequate charging. Do

not contaminate the electrolyte of KS-20472 ro~nd
cells by using electrolyte from lead-calcium or
lead-antimony cells.

(c) 9Use the vent funnel on the cell to fill the cell
to the proper level.t

(d) Under no circumstances shall electrolyte INJ
disposed of in a manner that may result in

environmental pollution or damage to equipmt’nt.
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The electrolyte should be neutralized where the

possibility of damage may occur.

(e) Approval of Local Water: To obtain ap-
proval for local water, have it analyzed by ei-

ther a local laboratory or one of the battery
companies. Obtain samples as follows:

(1) Each sample should contain lquart of local
water in a clean polyethylene or glass con-

tainer with a nonmetallic closure.

Note: Current U.S. Post Office regulations
concerning the shipment of liquid filled glass
containers should be observed. The label on
each sample should give the following data:

● Name of location

structions for discharge test equipment. Discharge

capacity test should be run directly off float charge
without prior boost charge. The boost charge mode of

the discharger-recharger shall be bypassed per Prac-
tice 157-601-504, 157-601-505, and 157-601-506 as ap-
plicable. Cells to be tested shall have been on float for

at least $3 months~ without a boost charge and where
a power failure exceeding 30 minutes has not oc-
curred within 6 weeks. Perform the following steps
for a complete discharge capacity test.

(a) Refer to Table I and Practice 790-100-655 as
applicable, for the 5-hour discharge rate of the

cells to be tested. Record this value. See Fig. 16 for
suggested record form.

(b) Just prior to the single cell discharge capacity

test, record the following for the cell under
test:

● Town and state
(1) Cell float charge voltage

● Date sample was taken
(2) Electrolyte temperature

● Source of water supply, such as reservoirs fed

by streams, or from wells, a local well, cis-
tern, etc.

(2) Before a particular water source can be ac-
cepted, one sample should be taken during

the wet season and one during dry season. If ei-

ther sample is not satisfactory, the water
should not be used for batteries. It is necessary
to have the water reanalyzed annually. Any for-
merly unsatisfactory water source can be

reanalyzed whenever it is believed that exces-
sive impurities are no longer present.

(3) Deionized water which meets the require-
ments in Table H is satisfactory for battery

use. Deionizing systems should be equipped
with a filter to remove sediment and with an

organic removal resin to remove soluble organic
materials from the water.

1. Discharge Capacity Test

10.14 If a cell does not take or hold a charge, a 5-
hour discharge test (on fully charged cells) is

the best way to determine if sufficient reserve power
is available.

10.15 Practices 157-601-503, 157-601-504, 157-601-
505, and 157-601-506 contain operating in-

(3) Corrected specific gravity

(4) Presence or absence of lead-sulfate crystals.

(c) Record the time (in minutes) required to dis-
charge the cell at the 5-hour rate to an end

point of both 1.90 and 1.75 volts and the tempera-
ture at the end of discharge.

Note 1: To insure that the discharge end
point of 1.75 per cell is reached, discharger—
recharger equipment usually will continue the
discharge until a value of 1.70 volts is reached.

Note 2: One cell at a time maybe discharged
without disconnecting the cell from the string,

changing control equipment, or interfering with
service provided that battery finish rate is not
exceeded on recharge.

(d) Determine percent of 5-hour rated capacity at
77°F by adding or subtracting the correction

factor K. (See Fig. 17). Use average of tempera-
tures recorded in subparagraph (b), Step (2) and
subparagraph (c). Use the following formula:

Percent of 5-hour rated capacity at 77° =
[discharge time (minutes) +3] +K (the correc-
tion factor.)
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$TABLE It

KS-20472 ROUND CEU 5- AND 8-HOUR

DISCHARGE RATE* IN AMPERES TO 1.75 VOLTS

5-HOUR 8-HOUR

KS-20472 DISCHARGE RATE * DISCHARGE RATE *

CELLS IN IN

AMPERES AMPERES

List 1 and 1S 278 200

List 2 and 2S 150 108

List 3 and 3S . 86 61

List 4 and 4S 50 37

k KS-20472 Ll, L2, L3, and 1A round cell rates

are approximately 5 percent less than that
shown in the table because of lowered
electrolyte levels.

Example 1: Assume electrolyte tempera- rechargers covered in Practices 157-601-504, 157-

ture of 60”F at start of discharge and 240 min-
utes to 1.75 volts. From Fig. 17, K (the
correction factor), equals plus 10 at 60”F.
Therefore, percent of 5-hour rated capacity is;

(240/3) + 10 = 90 percent.

Example 2: Assume electrolyte tempera-
ture of 90°F at start of discharge and 318 min-
utes to 1.75 volts. From Fig. 17, K (the
correction factor), equals minus 7 at 90”F.
Therefore, percent of 5-hour rated capacity is;

(318/3) -7 = 99 percent.

(ej DANGER: For maximum safety, cells
should not be handled during boost charge

or for 24 hours thereafter. At the end of the
automatic recharge cycle, the cell is being
boost charged at 2.5 volts per cell and is po-
tential y explosive. Recharge cel 1s as soon as
possible after discharge. The discharger-

601-505, and 157-601-506 automaticall~- recharge
the cell after discharge. See Practice 169-621-301
for cell recharge after discharge with the J87116A,
Ll, discharger described in Practice 157-601-503.

J. Cell Reversal

10.16 Cell reversal may occur when a battery plant
is allowed to discharge in excess of its rated

capacity. Since stationary lead-acid cells are gener-
ally designed with excessive negative plate cai,acit!,
the positive plates in a cell can undergo reversal
without the cell showing an actual re~-ersal {,: cl-: :

polarity. The possibilit~’ of reversing a cell(s) she{.ltl
be suspected whene~er a battery plant is clischargi~d
near its rated ampere-hour capacit:: or below tin :?
erage of 1.75 volts per cell. If any cell reads 1.0 volt

or less toward the end of discharge, tht: pf~si?i’{e
plates of that ce!l have probably be~n re~wrsed, an(i
the ce!l may present a probleni on rechai.ge.
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OFFICE DIV.

BATTERY DATA:

5-HOUR RATE BATTERY DISCHARGE CAPACITY TEST RECORD FORM

POWER PLANT CODE TESTER DATE

K.S. NO. LIST NO. Mm. NAME TYPE BATT. ~~ypfillc AGE
VOLTAGE & NO. CELLS TYPE OF

REG. - EMG. DISCHARGER

LEAD YRS. ms .

CELL SAMPLE
(EXCLUDE PILOT CELLS)

INDIVIMJAL CELL I DATE CELL

I

SPEC. GRAV.

NO. TESTED WAS TESTED
BEFORE START

OF TEST

CELL VOLTAGE

I

CELL TEMP.
BEFORE START BEFORE START

OF TEST OF TEST
l,9;:y:&s.117:::::w-1 ,T:j~;., I

GENERAL _ITIONS WTES 4

APPROVAL

Fig. 16—Suggested 5-Hour Rate Battery Discharge Capacity Test Record Form
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k+H—H—H

- 20& I 1 I I I 1 J
so 60 70 80 90 100 110

ELECTROLYTE TEMPERATURE - DEGREES F

Fig. 17—Correcting Capacity to 1.75 Volts Discharge

Point for Temperature (Using 5-Hour Discharge

Rate)

10.17 A reversed cell typically has a high resis-

tance; therefore, the cell voltage will be ex-
tremely high if the cell is recharged at normal rates.
For severely reversed cells, it is not unusual to obtain
voltages in excess of 4 volts when the cell is being re-
charged in series with nonreversed cells at 2.17 volts
per cell average. At such high voltages, cell tempera-

ture increases rapidly and permanent damage can
result. Consequently, reversed cells must be re-
charged slowly and with caution in order to avoid
high temperatures.

10.18 Identification of a Reversed Cell(s): If a
reversed cell is suspected, perform the fol-

lo~ving steps.

(1 ) Measure and record the battery plant voltage
and plant load prior to restoring the rectifiers.

Also, record the dates and times for the start of
the battery discharge and when the rectifiers were
restored. In addition, whenever possible, record
the plant load profile during the discharge.

(2) After approximately 15 minutes of recharge,
measure individual cell voltages. Any cell

which measures more than 2.5 volts has been re-
versed and corrective action is required.

(3) If at any time the cell(s) read more than 2.5
volts, the cell(s) has been reversed and correc-

tive action is required.

(4) Thereafter, measure the voltage and tempera-
ture of all cells every hour for a period of 5

hours.

10.19 Corrective Action for Reversed Cells in
Battery Plant With Single String: Cor-

rective action is as follows:

(1 I Controi the rectifier(s) output voltage so that
the highest cell does not exceed S.() volts

andjor llO” F.

(2) The voltage of the highest cell(s) shoulti be~in
to decrease as this cell(s) begins to accept a

charge. The time required for this to occur ran
vary from several minutes to weeks depending
upon the degree of reversal. As the Joltage of the
high cell(s) gradually decreases, gradually in-

crease the rectifier(s) output voltage (not exreed -
ing 2.17 volts per eel]) ~vhile still maintaining the -
high-voltage cell(s) belotv 3.0 volts anchor 11O”F.
Charging a reversed cell(s) can sCJm(2~inl(2S be ac-
celerated by vigorously stirring the electrolyte.
This is done by inserting a flexible tube down the
side of the cell as close as possible to the bottom
of the jar. The cell is then vigorously bubbled ~vith
filtered compressed air for 15 minutes.

(3) When all cells are reasonably unifornl in ~ro]t-
age: i.e., ail in the range of 2.07 to Ml’ volts,

and recharge current is less than 5 amperes, the
string shall be given an equalizing charge. Th~~
equalizing charge shall he carried out at 2.5 to z.;
volts per cell until all diamond-like lead-su!i’ate
crystals on the positive plate vertical columns
have disappeared and shall be continued for at
least 12 additional hours beyond the point of crys-
tal disappearance. Inspection for lead-sulfate
crystals is done with a flashlight as described in
paragraph 5.07. The equalizing charge will require
bringing in an auxiliary string of cells and spare
charging equipment so that the string to be
charged can be disassociated from the working
plant. If this is not possible, the equalizing charge
can be performed on an individual cell basis using

a single cell charger.

10.20 Corrective Action for Reversed Cells in
Battery Plant With Parallel Strings:

Corrective action is as follows:

(1) If all strings have reversed cells, follow the
procedures outlined in paragraph 10.19.
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(2) Ifallstrings donothave reversed cells, discon-
nect the string(s) with reversed cells from the

power plant, allow the string to stand on open cir-
cuit for 24 hours, and follow the procedures out-
lined in paragraph 10.19.

10.Z 1 If the reversed cells fail to respond to the cor-
rective procedures given, contact the re-

gional AT&T Bell Laboratories field representative
for further assistance.

10.22 Contingencies for Reversed Cell(s): If
the reversed cell(s) fails to respond to the

procedures in paragraphs 10.19 and 10.20, the proce-
dures in paragraphs 10.23 and 10.24 maybe attempt-
ed.

10.23 Shunting Around Reversed Cell(s):
Shunt around the high-voltage cell(s) which

will allow maximum recharge current to flow
through the nonreversed cells. This may be done by
paralleling the high-voltage cell with a suitably sized
resistor or with a single cell discharge unit in order
to maintain the high-voltage cell(s) between 2.0 and
3.0 volts. Once the nonreversed cells have been re-

charged, the shunt can be removed from the reversed
cell(s) and the reversed cell(s) can then be charged
with a single cell charger at 2.5 to 2.7 volts at the
highest available current. The above shunting proce-

dures becomes impractical if more than two cells
have reversed in a string.

10.24 Disconnecting Reversed Cell(s) From
Battery String: Disconnect the reversed

cell(s) from the string and charge these individually
or in parallel at 2.5 to 2.7 volts. Meanwhile, charge
the nonreversed cells in series at 2.5 to 2.7 volts per
cell.

(a) After the reversed cell(s) are disconnected
from the battery string or shunted around, an

equalizing charge must be applied as described in
paragraph 10.19, Step (3).

(b) Contact the regional AT&T Bell Laboratories
field representative if further assistance is

required.

K. Boost Charge

10.25 A boost charge should be given, where possi-
ble, to the main battery and for the emer-

gency cells if they have had any appreciable

discharge, in order to accelerate return to a full

charge condition. In plants where boost charge facili-
ties or capabilities are not available, eventually full
charge will return to a discharged batter-y on normal
float charge in 2 to 3 days. (See Practice 157-601-101. )

Boost charges after power failure are given where

possible to the entire string for durations depending
upon charging voltage as shown in Table J. Special
boost charges, including those made necessary by the

presence of lead-sulfate crystals on one or more cells,
may be given to the string or to certain selected cells
only. (See Practice 169-621 -301.) Bring battery to
full charge or nearly so before start of boost
charge. Cells are close to full charge when the cur-
rent through them at charge voltage is too low to be
read on plant ammeters or when the differences be-
tween charger output and load as read on the plant
ammeters has been constant for 10 minutes. See
Practice 157-601-701 and Table J for additional infor-
mation on boost charging and finish rates.

L. Battery Connections

10.26 Battery Connection Corrosion: DAN-
GER: Avoid creating sparks, including

those from static electricity, or the use of an
open flame near batteries since the gas is explo-
sive when sufficiently concentrated. Before
performing each individual work operation,
firmly touch a grounded rack, or an intercell
connector near the grounded end of the battery,
to discharge the static electricity from your
body. Battery connections shall be tight and free
from corrosion. Corrosion from electrolyte leakage
will not normally occur except by careless handling

of the hydrometer syringe when measuring specific
gravity. Green or blue copper-sulfate on a part, usu-
ally an intercell connector or a terminal detail, indi-
cates that electrolyte has penetrated its lead coating
and is reacting with the copper. Any such part other
than a post should be replaced and all associated sur-
faces treated.

Note: For high-voltage applications, see
Practice 157-629-703.

10.27 opening Battery Connection: DAN-
GER: An explosion could occur when

sparks are created near the battery string. Ob-
serve the following before loosening or removing bat-
tery connection while cells are gassing or discharging
as sparks may occur.
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TABLE J

BATTERY BOOST CHAR”GE TIME

TIME IN HOURS BATTERY

VOLTS PER CELL
IS ON BOOST CHARGE

MAXIMUM MINIMUM

2.50 2.7 2.1

2.49 3.3 2.4
2.48 3.6 2.7
2.47 4.2 3.3
2.46 4.s 3.6
2.45 5.7 4.2

2.44 6.6 5.1
2.43 7.5 5.7
2.42 8.7 6.6
2.41 10.2 7.s
2.40 11.7 9.0

2.39 13.5 10.5
2.38 15.6 12.0
2.37 18.0 14.1
2.36 20.7 16.5
2.35 24.0 19.2

2.34 27.6 22.2
2.33 32.1 25.8
2.32 37.2 29.7
2.31 43.2 34.5
2.30 49.2 39.6

2.29 57.5 46.5
2.28 67.2 54.0
2.27 77.4 61.2

2.26 90.0 72.3
2.25 104.0 84.0

2.24 122.0 97.0
2.23 141.0 113.0
2.22 162.0 1:32.0
221 187.0 1.52.0

2.20 216.0 176,0

(1) ~Caution: Overtighting of the intercell
connectors could strip the bolt and/or nut

threads resulting in loose connections.~ llrl-
sure that all intercell connections are tight ~vith
the exception of the connection that is being
opened for cleaning or other purposes.

Note: Two 6-point box wwnches should al-
~vays be used to tighten a connection, in order

to insure a good connection and to avoid the pos-
sible breakage of the lead posts or damage to
lead-covered nuts.

(z) *caution: It is recommended tiiat the tem-
porary knife switch be used and that the

switch contacts be kept closed at all times
while working on single-string battery
plants. This procedure is recommended even
when parallel intercell connectors are used to
guard against possib!e broken posts, connec-
tion corrosion, or loose connections on the
mate (parallel) intercell connector and posts.
Use of the switch is mandatory in all plants
powering office equipment which may be
adversely affected by rectifier noise or

transients which are likely to be present
when the battery is not solidly connected as
a filter across the rectifier. tVhen opening ~lr
replacing connections on cells, it is strongly rec-
ommended that a procedure be employed similar
to that illustrated in Fig. 18 in which a tem]~orary
switch is connected from terminal to tt’rminu]
across the intercell connector which is to be re-
mo~’ed. The main purpose of the sw-itch connection
is to eliminate a potential arcing hazard. A second-

ary purpose of the switch is to prevent possi b]e
loss of service in case power fails while th(
intercell connector is disconnected. Even if com-
mercial power has not failed, a disconnected }mt-
tery no longer acts as a filter acr(lss the rwt;fier
output, and the excessi’k.e transients resulting in
the rectifier may cause a loss of service ii, the
plants. The switch is to he closed before opening (:.
replacing the battery connector. The size of :h~
s~vitch i;trar) and temporary wiring must bt’ suffi-

cient to carry the load under power failure con(li -
tions.

10.28 Cleaning Battery Connections: ~r;u’ ;O
cleaning hatter~- connections, observe +il.:

admonish njents in suhpar:tgraphs i a) through {(?t.
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Fig. 18—Typical Temporary Switch ConnectedtoRemove

Arc Hazard

(a) DANGER: Bore brush rod and handle
must be of a nonconductive nature. A

short across both terminals orto ground can
be fatal.

(bJ Warning: Do not allow neutralizing solu-
tions to enter the cell.

(Cj Warning: Do not use an open flame or di-
rect heat on the can of NO-OX-ID A com-

pound. Avoid bodily contact with the hot
liquid.

(dJ Warning: Do not use sandpaper, stiff
wire brushes, or other abrasive tools on

intercell connectors or fastening hardware as
this will remove the protective lead coating.

(e) Clean the corroded post, intercell connectors,
and terminal details using a cloth dampened

in a strong soda solution, followed by wiping
with a cloth dampened in clear water.

(f) Use a round, soft-bristled, bore brush to clean
terminal post bolt holes for intercell connec-

tors.

(g) Sandpaper the sides of each terminal post to
which connections are made to a bright finish.

Avoid abrading the intercell connectors of the fas-
tening hardware.

(h) Coat the hardware with heated NO-OX-ID A

(regular or special) compound.

(i) Clean the contact areas of intercell connectors
and terminal by wiping or brushing with a soft

brush and then coated with heated NO-OX-ID A
(regular or special) compound.

Note: The NO-OX-ID A regular compound
can be heated by placing the can of compound
in hot water of 160” F or more. Heat compound
until it can be easily applied tvith a brush. NO-
OX-ID A special compound does not require
heating and can easily be applied to connections
with a brush.

10.29 Removing Jumper: If a temporary
jumper was used, as shown in Fig. 18,

reconnect the intercell connector and remove the wir-
ing. If a temporary jumper was not used, close the
opened connections. Tighten all connections securely
and wipe off excess compound.

Note: After removing one end of the jumper,
insulate the loose end before loosening the other
end.

M. Cell Jars and Covers

10.30 Warning: Use only water to clean the
PVC cell container and cover. Dripped

electrolyte on cells should be neutralized with a tveak
soda solution followed by wiping w-ith a cloth danlp-
ened in clear water. Inspect jars and covers annually

and clean if required.

N. Spacing Between Cells

10.31 Cell spacing was determined at initial instal-
lation. It should, hotvever, be rechecked in

event of earthquakes or other severe shocks.

o. Antiexplosion Features

10.32 The safety vent funnel tube on all KS-20472
cells has been lengthened to accommodate

the lowered electrol~-te level. All KS-20472, L1, L2,
L3, and L4, round cells with the lowered electrolyte

level (new red level lines) should have an extension
attached to the original tube. All KS-20472, LIS, L2S,
L3S, and L4S round cells should be equipped with ei-

ther the extension tube or the new longer
funnel tube. Any vent tube which does

safety vent
not extend

B
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below the red level lines or new black lines must be

modified by AT&T Technology Installation. If there
are any questions concerning the extension tube, con-

tact the AT&T Technology QSM (Quality Service
Management).

10.33 Warning: Do not allow gas vents to be-
come clogged as electrolyte overflow due

to internal pressure may result. If the

antiexplosion feature (vent funnel) becomes clogged,

pressure will build up inside the cell. The vent funnel
is the screw type and may be removed by turning
counterclockwise one-fourth turn. Neutralize vent
funnels in a weak soda solution and clean with
water and a brush if they become clogged. If vent fun-
nels are damaged, they should be replaced.

Note: Modified safety vents (extensions add-

ed) which become defective must be replaced
with modified safety vents.

P. Battery Stands, Cabinets, and Miscellaneous Equip-

ment Maintenance

10.34 Warning: Do not use solvents to clean
PVC cell container (jar). To remove spilled

epoxy from the jar, allmv it to dry, then scrape it off.

10.3s Warning: At no time shall the wire brush
be brought in close proximity to cell ter-

minals and intercell connectors. Battery stands,
cabinets, etc., should be wiped at regular intervals
with a cloth dampened in a weak soda solution [see
subparagraph (a) of paragraph 3.04] and then with a
cloth dampened in clean water. Corrosion on metal
battery stands should be cleaned with a metal brush.
The corroded area should be wiped clea~i with a cloth

dampened with a weak soda solution, followed b~-
cloth dampened in clean water. The wire brush may -
also be used to remove old paint prior to repainting.
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