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Diagram af nseres batlery connection, 10 celln are shown
sa conneetod, Tf the voltage hetwesn the positive snd negative
pole of such el s L2 volth, the totef battery voltage will be
efual to the product of the volwge of o single cell multiplied
by the numbier of vells in the battery, or 12 wolts o ths oae,
The eurrent, or ampernge, in =gual to the velue for one eetl
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Dhiograin ol o aeches-paralls] battery connection. Two sets of
otlls ore conmected in geties and the twa batterien thus formed
are connected (0 parallel,  The total voltage s egonl ] 1l
wrottige of one coll multiplied by the number of :l:'l'lu_rn e
beizory.  The umpernge. or corent, is dqual oo twice the
normal valud of ane ool
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Dhuprann of & serjes pomllel battery connectlon similar s
ubuve, but with another battery added. The total voltage i
aqunl to the wvoltege of one batlery, but the amperags, or
eyurrent, is egual e three Hmes e normal valoe of ooe cell,
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INSPECTION ON RECEIPT

Edison batteries nre dhipped either tharged or
discharged. FOLLOW INSTRUCTIONS on the
RED or GREEN LABEL in envelope it the pack-
Ing cose.

CONNECTHINS

The positive pole of an Edizson cell is desig-
dated] by o ved hushing around thi pole
and ‘a plus + mork stamped on the cell
COVET.

Thi negative pale i= designated Ly a Llack
bushing around the pole; no designating
mark un the emver

Solid wire Cinprecfors are used between ealle in
i tray,  Flexible robber-covered  stranded  wire
f'.'.ﬁrll'l ré are used to' connedt one iy of eells 4o
another,

Cri the ends of connectors and fiftipers nre steel
lngs lapered t6 eorrespond o the taper of the steel
pales, A hexagon mut holds the lurs in place

Carefully ¢lean the tapered surfares of (he poles
and inside of the lugs baforg eommecting.

For series operationg, connect the frositive pole of
ciie eell oothe segotize pale of the nest eoli o the
serfes.  IF the eells arg in more than one iy,
cotrect the  powilie fermiol of one iy o the
radive Feryifnal of the next teav i the serles,
Cells are vsunlly shipped in travs, all eplls in ench
truy being cannected iy serfes, so dha) it i oaly
tecessary o oconnect fray fernninals, na ahbove, ta
crmplite the hattery.

Diizeprnme on niagge 2 illustrate eonneéiions for
frradlel or multiple operation

Masimmn electricnl eoplaet cemands thny il
electrica] eomnections wwst be Hgdt asd the comn-
LAt sirfaces bobwoms the Jaes gl pales mnst he
clean, N loose or dirty contact will enise exesse
sive hwatine ard muty e eletected hy feching the
conitectors after the current las been passing for
some trme,

To distonmedt, first take nwd off of each pole, A
disconnecting dack is shipped with cdach hitterv.
This juck is desimned o straddle the pole amd en-
page the lug and by means of a serew pulls the
I’Ill! loose, ofter which it way Jic taken off by
wand,




COMPARTMENTS

Batteries installed in compartments should he
held securely, The compartments should be lined
with wood and construeted to afford ample ven-
tilation, good deainage and ease in cleaning.

Except i Railway Car Lighting service, where
compartments are made according o M. C B
standards, and in services such as Ignition and
Liphting where the batterics are assembled in r:tEE!
boxes which permit of all advantages as outlined
in this secction, slots are recommended in the bot-
tom of battery compartments one inch wide and
the full length of each fray, directly under cach
tray when bhottomless trays are used, and butween
travs when travs with bottoms are used.  Open-
ings should be provided in the sides of compart-
ments, ubove the highest point of the battery. The
total area of these openings should be glightly
greater than the total area of the hottom openings.
Locate the apenings to keep out as much dirt and
water a5 pussible, If battery is vsed out of doors,
these apenings should be elosed during cold winter
wenther.

Iror stationary batteries not installed in a com-
partment, it is recommended that hatteries be
placed in o dry room on u rack or sheli, with
ahout one inch space around each tray, and with at
least six inches of head room, to permit ample
vemtilution and sufficient space [or proper eleaning
and filling the cells.

CHARGING

Direct eurrent must be uaed to charge a storige
battery.  If alternating current only is available, it
st be converted into direct current by a motor=
generator set, mercury are rectifier, or other form
of current rectifier.

The charging source should have a voltage equal
to 185 times the number of cells in series—ses
page 16.

Hefare starting to ¢horge, open the covers of the
compartment, if the battery is in one.  Tempera-
tures oreater than 113" Fahrenheit will shorten
the life of a hattery. If temperature of solution
exceeds 115° Fahrenheit, allow the cells to cool,
Ditermine height of solation—sce page 11, Solu-
tion should be at proper level as given in Electri-
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CHARGING—CONTINUED

cal Data, pages 15 and 16 I not, bring it 10
proper height as  instructed under Watering,
page 9.

In connecting battery in charging circuit, always:

connect positive terminal of battery to positive side
of the line, negative terminal of battery to nega-
tive side of the line. z

Ii a suitable instrument is not at hand, the posi-
tive and negative sides of the line may be deter-
mined, on circuits of 110 volts or less, as sug-
gested i sketch below.

D.c. suPELY VOLTAGE (110 cnLESS )

Bhowing nethod of determining positive and negative sides
of & cireult by placing leadn e pail of water cuntmining o Httle
_bu|1|; Huhbles will collect on the nepative pide. Keep leads one
inah spart,

This: can alw be determined by placing the wires about

e . ]
W anch opart on & piece of blue litmus paper that is wet.
A red mark is left where the positive wire tuicherd fhe paper.

CONSTANT CURRENT CHARGE

Specific gravity readings are of no value in de-
termining- the state of charge or discharge of an
Edison battery, beeause the specific grayity of the
solution does not change during charge or dis-
charge to auy appreciable extent. Such small
changes, as may be noted, are entirely due to
extreme low or high temperatures, or to the loss of
water fram the electrolyte caused by ecither evap-
oration or clectrolysis in operating the cefl,

If the extent of the previons discharge is un-
known, charge at the normal rate until the vali-

5
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CONSTANT CURRENT CHARGE—CONT'DY

meter teading his remiained] constant for thirty
mitmitas at s point, between 1280 and, 1,590 volts per
cell, accarding to temperature and electrolyte con-
ditsana,

10 hattevy is totally dischavged, riechinrge at the
nemal rate for the proper nigmbor of hours. [oth
rate and liours are given under 'F_‘.Lnr:tﬂml Data
on pages L5 and 16, 1F battery s ote=-hall idis-
charged, recharge at normal rate for one-half the
time, ete. | ; ,

Whoen an aniperehone meler 18 used it should
he et Lo opecale 209 siow oo chirge. Meter W',“
then stow the correct amouit of chiarge 1o pul in
the battery, aiud will be 25 per cent. In exeess of the
preceding thscharge, L 1ot conbitse per cenl. glow
an eharge with per cont, overchiarge: .

With he constant’ current method of charging,
the rheostat should be adjusted, as often as neces
sty Lo keep the cuvrent al pormiel rate. At e_acll
adjnstment; set thy current a. few amperes high,
=0 that it will hat drap muech below normal,
1 necnssary, anid if full capaeity is nol requirad,
2 battery may be talen off charge at auy time and
nsed. i

Ian emergency, when time for  natmal charge
i nat availehle, charging may be dane at higher
tates than normal, provided there is na :yﬂ;ll—nng
and the tempernture does not rise above 115" T

TAPER-CURRENT CHARGING

Pefore stalling this method, senl details of
aperation 1o the Engineering Department, Fdison
Srornge  Battery Company, Orange, N, I, forf
recommendations or approval.

OVERCHARGING

Before starting an overcharge, bring the solition
to the proper level (see Flectrical Data, pagus 15
and 16) and completely discharge tlhr: hattery.
Tests far soluticn height (sec page 11 should be
made before and after overchorge, bot not while
the batfery is being charged. Charge tor 12 hioitirs
the types that under normal condilions are charged
7 houres, and charge for 8 haors those types that
are normally charged 434 hours,

0

UVERCHARGING—UUNTINUED

It is ao owell-known fact that the capacity of
Edisan batterdes incrzase with tse, Hest Tesults
are ohtained from au new battery by overcharging
it every two weels for the first two months and
gvery  two mouths thereafter for six moinths.
Wheneyer the solution is renewed, the battery
shedld be given an overcharge, 1f the battery is
seldimy totally discharged i regulor service, it i
advisalile, at times, (0 give il aun overcharge,

Batieries, which bave become sluggish throogh
lack of work, may be restored to nornial by over-
charping.

BOOSTING

The hattery may be boosted at high rates dur-
g brief peciods of idleness, thorehy 'I‘I'mIETiI:I.“}‘
adding to the charge, provided the lemperature of
the dolulion in the cells near the center, 6r wiom-
el part, of the battery does not vise above 1157
Fahrenheit. The following table gives figures that
may be vsed under wverage conditions, buat vilees
that will not cause cxcessive heating must be de-
termined i each case by experience :

5 mrdrnated at five Lines normal rate
15 minetes at four times nortmal rate:
30 minugtes af thrce times normal rate
i) minutes at two times normal rate

Frothing at the filler opening Is an indieation
that tha Uoosting has beén ecarried too far (31 the
solution s at the proper height) and the high
rate should be discontinged at once.

LOW RATE CHARGING

[sccept in cases where the battery has been dis-
charged at a very low rate, it shoold oever be
charged nt less thon normal rate, Tow rate charg-
ing dogs no permanent njury, but best results are
abtained from charging ot normal rate

CLEANING
The cells, trays and Uattery comjracimen] muat
be Wepl dew, and care must he Laken thal dirt and
other foreipy substances do oot eallset at the
bottom or hetween the celis
The tops of the cells shonld be given a light cout
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CLEANING—CONTINULD

of liquid vaseline. It should be applied to thie
cover of the cell, and to'the outside of the fitling
aperture, The raseline can be heat applied with &
emall brush, Care should He taken that pone of
the vaseling geots inside of the lugs or connectors,
or 4n the pole of cells:

Thorough cleaning eannat he done withoit re=
moving the hattery Trom the compartment. Under
averngn conditions, such cleaniog will b tiecessary
about once i two months, A web steam jet, or
evir an alr blast, will be found most satisfactory
for. the purpose, but must hot be used on cells
while i the compartments, We have fonnd that
a pressure of £0 pounds with a one (1) inch rub-
bor steam hose abpui ten (10) feet long into
which has Leen inserted a piece of iron pipe ahout
twelve (12} inches Iong with an orifice 24 inch
in dinineter will give wet steam with 5 velocity
to satisfactorily clean the battery, (This orifice
can be made by plugging one end of @ iron pipe
and drillivg out with = Bg-ineh deill] When re-
moving irerustations from the tops of cells, do
not allow (hem to fall between of into the cells,
Beiore reassemhling, make sure that all poles,
connactors and jumper lugs are elean. Also, cells,
traye and compariments must be dry befove re-
placing battery.

Dirt and dumpaess are likely to coose eurrent
tenknge which magy result in serinns injury to the
colls,

PROTECTIVE COATING

Occsinnally, ealls and rroys, alter being cleaned,
should be rocoated with Dibalite an alkaline-proof
insulating paint, put up solely by us To mmake
the paimt athere properly, all suriaces to be conterd
must he cleaned so as to be perfectly Tree of
moistire, grease or dirt, afrer which the gatmt Ay
be applied sither with o teash ar by dipping.

For Marine Service, the eells have a protective
coating of a specially prepared rosin-vaseline com-
ponrued inatead of Esbalite.

When cleaning and recontitig with any eell coat-
ing, he esrcful not (o allow any vaseline to get
into the calla
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SOLUTION RENEWAL

1f the batbery indicates slupiishness, or Lick of
capacity, after o long period of service and has
not been given an pvercharge as recommended
{see overcharging page 01, the battery shoild be
given one cyile of tyercharge.

f this (reatment does not restore the batlery o
nadmal condition, a capacity test should be given
andl specific gravity reading 1aken of the solution.

1§ the baltery delivers rated capacity and the
specific wravily of the solution reads below 1.160,
new Edizon Elestrolyte shonld be ordered.

1% the hatlery fails to show rated capacity, send
the result of the test o our Engmeeriog [lepart-
ment, Dianee, X, 1, for advice.

Mo golwicn other thon Edison  Eloctralyie
shopld be nsed

Do ot postr ont the old salution until von have
received the tew and mever allow Edison cells o
staned empty

State tvpe and momber of eells when ordering
Edisen Eleatrolyte for repewal, See page 16 dor
awinber of pods e eeldl, p

When rewdy 1o refil], first discharge the battery
to zero voltage.  Pour ot ahont half of the old
splution, shile the Bilunee vigoroosly anil ompte
I "ot pinse cells with waler; nse only the old
golition,

Famediately ponr e the oew salution, vsing &
glasy or cnumel-ware fuimnel, or syphon dircetly
from the dromt, using o elean rubber tube, L

Never put lead buttery acwd into an Fdison hat-
tiry, or uge utensils thal have hiécn dEed with aeid
—wou may ruin the hattery.

Fill to exsictly Lhe firoper hereht

The electric fller, page 13 canuol ‘b ased v
refilling: cells with electrolyte.

Whep the new elegtrolyte fs o and the battery is
sipanl conpected opgive it an overcharge at the
normal’ rate as instbucted on pEge b

WATERING OR FLUSHING

Do not allow the tevel of the solution to drop
below the tops of the plates. Never {ill higher than
t]'lq:' proper level TEflled too high, solution will be
Foreed out during charie. The proper height of
the solution in the cell is given on pages 13 and 16,
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WATERING—COXNTINUEL

During churge, some of the waler in dn Ldison
batlery is driven off as a gas and must be roplaced
with pure distilled waler,

Never use anything but pure distilled water for
replenishing, except only when solution lins heen
spilled, o which case wie Bdison Electrolyte.

‘Djﬁiintﬂ.’ wouter shopld be kept ina clused o
tamer to exchide fmplrities.

Stills for making distilled water #re old gt
redsonable prices by o number of relinhle manu-
faofurers,

Battery compartments and trayvs st be kept
clean and dry atall times

Ta prevent slopping walet over and around the
cells und 0 assure filling to correct height, we
recomnniend . the semi-autematic Alling  apparatis
deseribed on page 11

i ouaes —— e,
TUsE

Chiick method of deteminiog height of solutian
10

TEST THE HEIGHT OF THE
SOLUTION

Test Tor height of solution before placing b=
tery om chaorge, Do oot test for solition height
while: battery 15 charsing: the gassmw doriog
charge creates a false level,

A plass tmbe, having au side diameter of not
fess than 3-16 inch and its ends cut strasght, may
be wsed a5 ilastrated,

[nsert the tube anti] the tops of the plates are
touched ! elose the wpper end with the fneer and
withdraw the tube. The height of the liguid in the
tube should be as specified in Llectrical Data, pages
15 and 16

ELECTRIC FILLER

At electrie fller 48 made by us to snable the cells
(Types- “A) “B and “GU) b0 be quickly
filled to the proper level with-distilled water: This
filler should pever e nsdd for renewing solution.

See that the tank 15 periectly clean and thdt all
foreign matter i3 removed. Then fill the tank with
pure distilled water and momnt oo comvenient
place at laast four nr five feet above the cells to be
watered. The higher the tank is mouuted, the
mere guickly wall the water How.

The adjustment of the filler Tor proper use with
different types of eells 18 mode by meats aof
Notelies on the handle aceordmg to the following
bl s

Noteh Cell Types
Yo UAGGHW, AR A-SH, A-STTW, A-10,
A-T0HL, - A-TOEDW,  A-12, A-12H,

G-11, G=14, (5-18
L HBY fypes

LAY A4 ACEL AARHW, CAS,
A-BIT, A6, A-6H, G4, G5, G-,

G-7, G-4
q ALl Lypes! Chaving two open-
ings in the cell top).

Test the filler by submerging the nozzle. includ-
ing the metal collar, in a small quantity of electro-
Ivte, diluted swith clear waler (o aboot holf
strength.  TF the bell wall not sing, cither the elec-
trical connections are wrong or hrolen, or the bell
needs adjusting. . The moving elément of the rehily

11
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ELECTRIT FILLER-CONTINUED
should not be more than L-16 inch away from the
end of the magonet eore. Later [ailure to work
muy be caused Ly the dry cells being worn out and
thien they should be replaced

e Now imsert the norsle into the
filler upening in the top of the cell,
If the rolution is alrepndy at the
praper height, the bell will ring,

I it dlies not ring, start the fow
of witer by pressing the handle in
towird the cell,

When the bell fings, remove the
nozzle from the cell, close
valve eap and procesd
i the next cell

)

Elerrrie Fuller 10 yse

CAUTION—ELECTRIC FILLER

Do not wse the electrie Aller for Edison Elec-
tralyte when changing the solution ' the battory
it will not worle

Dip mol wee the electric Hller or AL colle while
cells are on charge

Uze only pre distilled water” for waterme the
baliery.

Do not lenve the cell filler caps open, They
shoull be closed immediately after waterine the
baftery.

Always remove the remaiming distilled water
from the tank after wetering cells. Tt shoald b
stored in a clean, closelv-stoppered recoptacle,
preferably glass or earthenware:; never in zing,
alvmimems, copper or galvanized irom,
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CAUTION—ELECTRIC FILLER—CONT'

Do not use the electric filler withont the relay.
I the relny cannet be made to work, the c1~:rlre
Aller Lox should be retyrned to the Edison Stor-
age Pattery Company for repairs.

Do not use the filler box 1o test for groomds; the
velay will be burned out if higher voltage should
be encomtered,

ONE WIRE FROM RELAY
CIRCUIT INSULATED FROM
FILLER NOZZILE

ONE WIRE FROM RELAY
GROUNDED OM FILLER HOZILE

HOTCHES

"'\..

== a5
1
— " Y
el e . 171
.|I||||| T.ﬂ|- i']'ni::. ; il, al ’I;
= i

Diugrom shiowing cireuit of Mectric Filler, MNote that when
sulitice rraches 1he carrect Jevel the end of Bliér neseln just
touches the selutinn, therehy omupleting the chrouit and owsming
the bell to ring. The notches of the handle of Afler give correct
adjustrint for Gilferent types of cells.

13




CAUTION

1. Never put lead battery acid into
an Iidisou Battery or use utensils that
have been used with acid; vou may
ruin the hattery.

2. Never bring a lighted mateh or
uther open flame near a battery.

d. Never lay a tool or any picce of
metal O a hattery,

4. Always keep e filler caps closed
except when necessary to have them
open [ur filling as provided in these in-
struetione,

3. Keep batteries clean and dry ex-
lernally,

LAYING U/P BATTERY

If Battery s o be Taid for dny lencth of time
be sure the plates are covered by the solutbon or
clectrnlvte to the proper heighl,

The battery shonld nol be left in a damp place.

Never ompty ot the solution and let battery
aland ymnled,

H does npt mattee what state of cliaepe or dis-
charge the battery is in when leving up

When patiing battery in eommission go over
each el See that the plates are properly covelor
with --ch'r_glylﬁ anel then charpe as msteieted undes
Orverchirging on page &

OTHER APPLICATIONS

Listructions for the aperatiom smd the vare of
batteries for other services, [or examplo:  Mine
Liamp, House Lighting, Radio, ote. are covered
by special instrocton books, sent an e bitsl.
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DATA FOR EDISON CELLS

The type of each call is plainly stamped on the
cell cover; also {exeept on the “L" fype) a cell
serigl momber,

¢ oh bals ropor Hono Prannds

R i g e A R Y

Cll Ukarge  Copadity  Ahove Charae  Sdlution
and Peurmal  Plates fur

¥ischarge lHate  in Inches One Call
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Add el Asn S G
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1321 S P L TS
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BATA FOR ETMSON CELLE—CONTINUED

Amipriet  Ampore  Faper Houn Potnda
o Level Normal Hepewal
Capacity  Above Chargs  Splution
Narna 1ea of
Rite i Inena e Call

E 4
7| e/ {1 ii i

The "H" or “High" cclls are taller than regular
cell, allowing for mrealer height of electrolyte
ahove the tops of the plates.

The "HW" or “High Wide” cells are taller and
wider than regular enlls, combining the allowance
for greater height of electralyte ubove the plate
tops with increased space for solution.

VOLTAGE REQUIRED FOR
CHARGING AT NORMAL RATE

Mmvivusm Lixe Voracr Iaeiiessin a1 Barmery
Tenswats.
Sieells requive  9.25 volts D, C,
b gy b
3 37,

444
518
502
[N
7,
H1.4
qH.8
G2
10,6
111
1184
145K
1332

i 1406

#0 148

Nure—Where the line voltage is not sufficient to
charge the batiery with cells in serfes, the cells
mity be grouped m multiple.  Our Enginecting
Depiprbmen) will be plad 1o advise yon in the sofu-
tion af any special problems: you may have in
charging
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