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1 ho I 8~ •~ F lec t r nic’i I nginee r ing I_ i t  t~up (F I! ~ i’. organi:ed as an
iflh I(~,)C n d1’fl t group report t u g  direct Is to Itie 1 ii rnander , it For

~u 11lnI s t1 Ied t IOn% ~c r v t e  ( A F ’  ~~~ w i th the m iss ion to pi ovidt’
~ oinmuiut -at ions—e lectronii s —m eteorological ~ ‘I 

M) ss si o~ns
engineering and (-onsu lt ive engineering for A IC  ~‘ . In th is respect.

ii I 842 I 1 t ~sibi I it tes include: Developing engineering and
Ia ion st a uda rds for use in planning, priugramrn ing. p 0cc ir ug,

.‘~igineer ing , instal ling and testing CLTh~ s~ s ’ms, tact I it ics and
t; pertorunance of s~ sterns engineering ot (‘F \i r e q lu ir e lnen  t s

ih it must operate as a syste m at in a system enlironment; ~‘ iat  on
a ~p -  ta liied I)igmtal Netvb ’ork Y~vste ,n l .IcItit\ to .sna1\.~e ~t T % I I

e~ a im a t m new digita l tem tmology for appi R ~tt ion t o th e Pe tense
m imummumnea t iOfl% ~ys torn (l~ 

- 

~~ and 0 Iher SPCI ‘ u~il purpose s~ S tet f l%
o;~erat lOll of a lam i i  it v to prototype sy st em s and equipment

~ d tgcir a lions to t heck out and va t idate engineering—ins LII Lst ion
standards and new insta llation techniques; providing consult ire I_ ’t M
engineering assistance to H~ \R’S, AF(’~ Areas , MA.1(’~~M~, DOD
, imid o ther  govcrn men t gent ics.
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SUMMARY

Rat l i r y  charging problems had developed at five European communication
stat ions. Record data was requested to substantiate the field work
perfor m ed by the instal lation personnel. An analysis of the submitted data
indicated the battery systems did riot receive an adequate initial charge due
to the manufacturer ’s instructions not being fully complied with. This report
provides procedural guidance which will ensure a fully serviceable leadcalri i rmi bat tery (24 cells) upon completion.
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I. I\ ’ RC ’I’II 4. I 1¼2N .

I . ? I -  I’~ ~~. t i e  i .’°.4 I ‘ - ( ! o m i i &  - i g l i l ee r i f i g  ‘~4juadloi \  11. 1 “I &...rj t f i s s  ‘\l ‘. N~ Il~~4 o , ’ tl  m . s i  e~io I t s
• 1’ ~~~~ , , ‘ C s r  It’. !rOnI4. Ii.staILttio mm Squadlt’li Il ls) ~, r i f t i ss  .\l it , N\ mndicating t e l l  inah~Ii  to I lI~ h.irg,

I I (I11~()4 .I~I t~a. Llii’tie (I’~[f ~1 i t t c r 4 .  S’. .11 ’ I i .  The ~4 S ’  II” itptirted ( h i t  the lt’uil iL 111111 1.11 t Ie s ha~I- I  - 0 .  ‘1 mI- I  I - l i s j t ,t imi i ~lr(Iuu’ 0 i the hattem ~ ~‘.i!i.il.i - ur e m ’s iitsI.ill.iti~ i~ l ist l i j i  t o - ., but tlme~m ,‘ - . iali ’ ( I II bat ten SVSIOI I I ’ , .ts.d .i, d iit~~ t tim .i~ IiIt,IiI I,. full i ii.~t gt’ . The 154 ’ i I I s request(’d
-s - ‘ I  - 1 -  .l.~t I I, on f y  the I eld *or s per loi nied bi the r mstu l  lut ion pe rso mm m mei ,is~~. ,tI~ if ~ (h the i*tt ery

- - .. - g - ‘~~ -o . m ’ ’  ~ is . lIme 1544 F I S f o rw a rd ed the I meld dat.i ‘II .~ IgspII ‘C . ( .r it— wi w ith their Fe. tlltlnmendations
o r ’- . t I % I  .0110mm lot - 1101’, .i Id li e. .- - -s.mr ~ .i. titifi h~’ t i l l  I~( 4 ’  I ll . .

Ti. i’~~~~’ 0 ’  in this report ref le ms the I indings aid recomnnletklat ions based on the rvsi e~ o~ subtt iitted

1.1 111. intt jI hat te ry Large ~ as to he .o . ommiphshed rn two steps at . t -  to 2. 7 so lts per cell (\ Pt ’) pei
:1 . ~.I. ‘ - i l e r ’s t m istr uc t mom mc . The f i rst  step ,‘ ls ls ri of charging c e l l s  I through 20 tot t~~els r t o sISIrCIt hours.

1,1 ~IIl ii .iS s t i r ted ,*t .t v o ltage ~f t4 v~ i Is ( ‘ .7 V P( ); ho~ e ~er , this vo ltage ~ ,iS I ( IILICCII to vo l Is (2.2S
l’i ) I . ‘ . u~- -~~ i t .  o t t ag e ’ regiiLitor c i .  ed adversel y to the ncr eased m e -  t i t CI b id. I Im .- oh age ~ as

iii, r e ~se~ I- - S ‘~ iRs (2. 5 VPC) .in i fa tc r  t - ~ 52 vo lts (2.b \ P(’) during the r t ’IihilIldC r of tlit ste p I
r ”’ ~~I ~ ‘ i l  lasted 14. % h o u r s .  l )kimm ter mmitna t on of Step I charging, the b a t t e r y  ~ as s tm apped f o r the char gi ng
-0 - 0 Ii .. o. ig 2t ~ (sI’;. 2) . Step 2 h~irg im g ‘was started , but at the end of the f i rst  hour the voltage ~ as
- t  I I. e l  ~~~~~ el ek’~ t rohte  temperatures. One hour and a hal I later , 1-eli temi b- , c. u’s ei ~n~l further

w., ’ . smop pemt to alloss the I-Cu eI~~c t r ~~iv te to cool OOWIi . 5i f te r  a prosirnat . l’, tw o i o u  s , cha m g i mm g Was
11 ,1 , 11 , ‘-II .11 I v ol t  .Jgt’ if ii S vtilt ’. ~~~ . 3t. vI’C). Thi em hours Lime • t ime voltage sias I •iisC,l to I.iI.S volts

(.‘.“ ‘  S Ii ) i i -  eli No. Ii bt’i cit over again at ten 3. 5 hours of charging. (‘hanging w as stopped for 01* hour.
\t ,i’,i • u .n ~ m i i ~ u i . - . r m ’s t j m ted , liii’ vof ta g t ’  wa s  lowered to ~ t vo l t s  (2. 52 VP ‘) and remained at thltt setting until

I is, ’ u I l !~~ III~~ ~ is t , r ’ u Im n .m iod .  ‘.t.p 2 ti~~ir~g t ulle w as .tpiwox mmiatel ~ I 4. 5 h.su s to ta l .

- ,,‘ m 
~

- -
~ i u o~~~~t~~ n ~f step I chargimig, t’nk (e li I had read ied the minimum voltage (2.~ ) t hat the

- .~‘i I - 1 eu ’s lu s t rut - m o m s  required of all cr1 Is . The remna immi ng cells averaged 1. 1 olt s per cell. \ t I  ce lls (I
it - ~ - - i  ‘ - - ted a cpe~ i 1w g~ - i s is  (“ I ’  ~~ .1 read Ing above 1. ‘‘J O (1.200 to 1.220 SP i.R. is mio ruita l for a
ill, - .1 - S~I 4 I  • of I . Step 2 changii .~ ui is on. luded without any cell obtaining a I imlishing charge voltage of 2.b.

-~~~~ ‘ . ‘~~~ s -
~~

- 2 , - - -
~ Is i~ t hroug h 20 improved their SI’ IR reading after meceiv imig au .sdditio ial charge; however ,

lu-ro ugh “. revet achieve l the munimnurn desired level of 1.200 SI’ GR and the voltage per cell never
- • ~~~-o. ’ u’ . 2 .?s .

4 . 1 ~~ \ , I

S t  t’ t i i ’ .t t i l Jf . i l  I ut ’  1 ’ S Ins t r uc t i0fls 15011 h O t  followed as prescribed , the bat ter~- sss rein did not ~ ~eiv e
.111 .i 4 - ~ o. r. ’ t al  charge during (hit per for mI amm ( -c of steps I and 2; i.e., charg i ng um uti l all rolls r u’ached a

hiu i mn~ i” ‘. olmag. ’ of 2.i. ami I continuing time clm.irge untIl the s pecific g r a v i t y  ot the lowest cell sto pped r is ing.
The - - “ hut .‘ that inhibited the chargimig operation Included the site voltage regulator adverse ly reacting to
the in. n ease,t load during the start of step I and the boilover of electr ol yte in cell #10 twice during step 2.
rh.’se i ’ m~- iderits caused a lower voltage to be applied and at times the securing of the charger.

‘i. \( l I m ~mN F \~. LN.

~~. I i th the dms. -overy of the low specific gravity electro lyte in the hat tens- cells (alter initial harging was
at four other 1~mg mtal Eu ropean I\ac kbone locations) an inspection t r a ims u~as di~patct meu1 to conf i rm

Iii, OlIt “I spet :iimc .it iorm readings, replace eIe. tru~yie, and f o r the next 24 hour s ot charging, tak e ~ecItic
gr. isity , voltage arid temperature readings. .~\ll cel ls prevIous ly defic ient were found to be withIn specilicatlons
alter this ,iI :t ion was taken.

t ~IL
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~ u ‘r . i t , i f  it t u i u - m  ‘ ‘~ i i m stah Lit Ill I .ind cmpera t immg m r s t m u i  t ’ u s h i s  should l,~’ thi~m mts mg hiIy understood riri,1
II i~~c l I l.  i

~~ 
t h i s  i1 u., - . ,uf w o m k .  ii.~ slx’c i f l -  g r . isi ty  of t ill eie ,t mci l ~ t o pros tiled sim ~uluI hi~ tested w i t h a batter s-

i~ - I -  .l t - m  I. - ’  -eli’’ ida’ i i t )~ t I re  ele- t io l~ te m u m t h e  bat (C r y  • ells; t ue spec i f iu gr as i ty  should ie~d between 1.2085
at ’ I.! - . II the spei i f  i’ : gravity of the elei trol’mute us nut in accordance wi th ’  the manu facturer ’s
.,~~~ iii .iuorls, con’ j 1 t the batters - manufacturer for further instructions . t i nseal and service only one cell at a
I -ne w i t ’ the pr e me r t’ Icrtcolvte . Perfor m the it u..l i harge phase , paying s t r k t  attention to the monitoring of
ile ole. u - - i ! s t r  te’nper.iture, Do not let (lie electr o lyte temper ature rise above 120°F. Terminate charging
‘i i ,  .11(0 t i e  -;Iar ,uta , t iren ’s end ~if charge requirements have been achieved. Should u be necessary to charge

t he b a t t e r s  at i lower solt age ts control the electrolyte tem per ature , terminate the charging whemi the battery
-1.11 1 ii i, t ire ’s electro lyte spt’cI Iii - g ras - i ts  requirement has been net.

s..’ I. •‘ ‘ - p l ’ -  .‘r i  oi the fol lowing procedures will insure .1 fu lls sec vu ~ it O.’ lead u aht mum battery (24 elI~
a. Pr ier to the initial s~’rvicing of the battery wit h electrolyte , take a hydrometer reading of the,.lect’ ,rls ’ .’ provided. The specific gravit~ reading should be between ~~~~~ to l .2 l8 ’ . Should the specif ic

gr.ss it s - h t ’ i t  side these li m its, do not serv ice battery cells w ithout checking w ith batte ry mnaim ulacturer for
pl’rs i ii. Cell damage will take place if  too high a speci f i& gravity d e c  tro lyte is used.

b. I rise ii one cell at a tune and fill w i th  electrolyte (of proper ~~ecif ic gravity ) to the high level mark
cm the containcr. Caution: Cel l damage will take place if the plates in the cell are not covered with
Ie~- t c , ’I- . te w Vrur ,  twenty minutes of exposure to the atmo sphere.

• . ~ ait tust i  hour s after the Initial I ifling; then ref ill with electrolyte .ss required to bring the quan tit y
~ up to the high level mark.

.t. Connm’ -t the l-xms iIIve lead from mi the charger to the lx)sit ivC post of Cell No. I and the negative lead
to the ,ie-~.it ire ~‘st of Cell No. 20.

e. it. t , ’ u energi .’ing the charge r, make and record the voltage, e lectro lyte spt’ if u gravity and
t. ’ r l ’ r ’r.ir i - e  meatt ings of cells I through 20. These readings will be used to note the pro gress of the initial
..hmarg ing dc .

I. Star t  the charger and adjust the output v o ltage for 52 volts (2.(’ Vo l ts  Pet cell).

g. -\ g. in , m ike - i vol t.i ge read ing of no -Ii cell an- i • om mm pdre mm to tuur readings pres i~iiic lv toke mi dt im ing
stn j r  e. s ligbm t rise iii v ol tage should be minted ii the ce l ls are properl y ch.srg ing. A decrea se in volta ge
- r I O  .i~~~s i1iat a cell is being -harged in the reverse d i rel :t ion ; if charging is continued, the oIl di be ruined.

o rne t  I I -m f l e i t i o ir. on cells being charged improperl y.

ii. T .m - s e anti m croid voltage and e’le -t ro ly t c  spjcif ic gran t s j rmd tempei .Iturr readings es c r5 two hours.
Shom.ilil the electrolyte temperature rise above 110 F., uti li,e cooling fans to redu~e the temperature by
dire.-ting u ’ ,~ air flow at the’ upper portion of ~he cells. If the temperature rises to 120 F, turn the charger off
a d  wai t i~ til the tem peratur e drops to 100 F before resuming battery charging. Should forced cooling be
ne essa rv . reduce the charg ing voltage to 50 volts. The initial charge duration normally lasts from 12 to 16
‘,~~~~~‘ - ,

. low( ve r , it will take lomiger ising a lower voltage. At 50 volts, charging time will approximatel y take
om it -  I.’ i s’.s’ dos-s.

Ten- nin. it e the ~ barging w hen the cel l with the lowest ~~ecific gravity reading shows no increase in
s~,r iii, gm t’. Its fs ’ m th ree ( omsss’,-utw e readings taken at two hour intervals.

I. Re mmios - ,’ the positive lead from Cell No. I and connect it to the positive post of Cell No. i- . Remove
the negati v e lead from Cell No. 20 and connect it to the negative post of Cell No. 24.

I. . Take .* “I nec orrl the voltage and electrolyte specific grav ity and temperature readin gs of Cells 2 1
through 21, .

I
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I - St .i t the • ham ger amid .1.1105 t the output s isl tage t or ~~I i’I t s .

- - - . 1 ike • t mJt.ig ~’ ‘ .iciings of t rlls mhmourti 14 ~ im,l a,i i1- .i’r (h~~iii w , i l m  mh~- r eam iiI~s t i k ~~r -  kir imig Ste p
‘ P~ ; t -, r 0 ‘ ,‘uh.l ii,’ j  slight voltage ni. ease ii~’ t e,i i t  ti me • ,-Ils am , h am gimig ~~ apem Is .  . ime, k • i’n’ie. t - c i m s  on

- ‘r,i g i m m g • - rpm operl~ (te l Is show ing -t dec n ease in oh tage).

I i 1st’ i i  I re or 1 soltago ~~~ ciri t i  •~~i te speciiic g ras mt ~ i e.idimsgs t i  • - m s  t w c ’  tmo, ii ‘c. Should t in ’
e l c - r o ~s in t o - m r i r c ’ c .i t t iy r rise above 110 ¼ l~ utili:e • tuolimug fa rm s t . c m .‘~Iuit e the temmipt ’m ut uire ‘-it d i m e .  h u g  time air
I ow .it ‘ i’ ~p.’- per t i ~’ii ~t the • Ci Is . II thc te  mmpemat ure m i s c ’s I.’ I .‘t)

t I , tut u th~ - )m .mrgi .m a lt  j, id w ai t  wild thr
t . ’ m m m peratiire t1ms~ s to l0U~~ befo re resuni ing batters- •h01 gu m m p~. Should tei ~od • ~ol imig t~~ mm ci es’.ars to misatnta~m m
tine e mrp ’ - .ttur* ’ below I ‘l~ F , reduce th~ charging s- *sltai,te to ~ it vo l ts .

a. 1, r iii m a t ’  th~ • hargimmg when the i’ll w i th  the law est spi’. i f i t p~i is i ts  re.idmrmg shsuw s ~~ inem e’ase in
i i i  u., ’ mi Ion three ,‘irsr , it lie rc.t 4ngs Itakeim at the t w o  hc~ir m , it e m s-alt .

p. t” e m - O s e  t he ,~~s it is e te.i.i h r o n  (‘eli \o. u sod place it ba ~ on t he positive post of Cell fso. I.

~
;. 5 Ia i t  (Pit’ charge r .~r m, ’ .1 o t t  the ‘c islt ,i1e output to ~ ~~~~ s~~h l s ,

t I e - one hour of oI’e~’it a , i ii, ’, ~ anti m et aud (‘ it’ ~o1 I age , d c i  t mel vie spe. ii ii gras i t s  readin g and
me temn~’er.ttur~’ at .s11 eel  Is. I I t i . ~ set o f vpe~ I t ic gi .is i t s  r .,.ti ic ~~s (is . thu the ho I ter’, in i t s  fu lls i .trgeil mode)

vii I be sc ’ . ’ in ,,i . fut - i i .  ~‘m mip.im is,.nt is  to du’ t o t  i i-  ire the t’at tel ics s t a t e  ol charge .ind should ice filed in a bat ters-
it’i om~t bistori~ .il t~ lit~ r . it  should be mat ed that ,ill miew bat (em ic’s ‘show a des-ut ion in eel I voltage ( . 0. r’ ’s vol t s.),

,, s m ’r i~~ ,’ i r ’lI vol tage she~ild level t’f I within sit. m Onths when (tie’ .‘Ils ,ire. plac ed on (b at charge.

‘.. Ifl i v ’ St \%l  ‘v i ’  ‘t ~~~~~

is. I It ‘. c ’v . ‘ m r t u m e r m , I t ’~h t’ n&t the’ ~x o ,‘ihi mi • -s  mm ~ p..smOgraph I is e of t h i s  r eport be m t  i’mpt~c .it~~i1 in the statement of
vs em i~ 5, r,’,nce’ ii’s “It” tnt \i’~’ S \c e.i .1100 w~ht’ ~ ie’ emmgines’rs wbs’ms apptit able. 1 i s  .‘otm w i l l  invs mr e that a
‘at mc s • •‘unt .umr im mg .‘5 he id •- .tl oem cliv will m e • •‘ ise proper initial servis-’mnl irs- I charging prior ~t’ it ~ the,

1
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