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Dliagram of o seches-pacalls]l batrery connection. Two sets of
otlls are connected in geties and the two batterien thus formed
are connected n 1. The total ol ts equal to the
oltnge of one eoll multiplied by the number of cells in one
baitery. The wmpernge, or current, is equal o twice the
normal value of one oell

LU ELLTL

DHagram of & series parallel battery connectlon similar to
ubove, but with another battery added. The total voltuge is
aqual to the voltsge of one battery, but the amperage, or
eurrent, is equal o three Hmes the normal value of one cell.
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INSPECTION ON RECEIPT

Edison batteriés are shipped either charged or
discharged, FOLLOW INSTRUCTIDNS on the
RED or GREEN LABEL in envelope in the pack-

g case.
CONNECTIONS

The positive pole of an Edison cell is desig-
nated by a ved hushing around the pole
and a plos + mark stamped on the eell
COver.

The negative pole is designated hy a black
bushing arcund the pole: no designating
mark on the eover.

Solid wire Comnecfors are used betwaen celle in

a tray, Flexible rubber-covered stranded wire
Jumipers are nsed to' conneet one triy of cells 1o
another.

O the ends of connectors and jumpers are steel
lngs tapered to correspond to the taper of the steel
poles. A hexagon mit holds the logs in place:

Carefully elean the tapered surfaces of the poles
and inside of the lugs before connecting.

For series operation, connect the posifive pole of
ore cell ba the wegotive pole of the next ecll in the
serics. If the eells are in more than one tray,
connect the paeilie fermingl of one tray o the
megative fervdisal of the next tray i the series,
Cells are usually shipped in travs, all eells in each
tray being connected in serics, so thal it is oaly
necessary o connect tray terminals, ns above, to
complete the hattery.

Diagrams on page 2 illustrate contections for
parillel or multiple operation.

Maximom electrical contact demands that il
electrica]l eomnections must be fight and the con-
tacting suriaces belween the lugs and poles must he
clean, N\ loose or dicty contaet will cnuse exces-
sive heating and may e detected hy feeling the
contiectors after the current has been passing for
sotne fime,

To disconnegt, first take nut off of each pole, A
disconnecting iack ‘is shipped with each buttery.
Thiy jack is designed to straddle the pole amd en-
gage the lug and by means of a screw pulls the
ITE loose, after which it may he taken off by

and.
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COMPARTMENTS

Batteries installed in compartments should be
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 to M. C B
standards, and in services such as Ignition and
Lighting where the batteries are assembled in steel
hoxes which permit of all advantages as outlimed
in this section, slots are recommended in the bat-
tom of battery compartments one inch wide and
the full lenpgth of each tray, directly under each
tray when bhottomless trays are used, and between
trays whedn trayvs with bottoms are psed.  Open-
ings should he provided in the sides of compart-
ments, above the highest point of the battery. The
total mrea of these openings should be glightly
greater than the total area of the hottom openings.
Lncate the openings to keep out as much dirt and
water a5 possible, If battery is vsed out of doors,
these apenings should be elosed during cold winler
wenther.

IFor 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 arcund each tray, and with at
least six inches of head room, to permit ample
ventilation and sufficient space [or proper cleaning
and filling the cells.

CHARGING

Direct eurrent must be used to charge a storage
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.

Befare starting to chorge, 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
excoeds 115° Fahrenheit, allow the cells {o cool,
Ditermine height of solution—sce page 11, Solu-
tian should be at proper level as given in Electri-
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CHARGING—CONTINUED

¢al Data, pages 15 and 16, If not, bring it 1o
proper  beight 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, =

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 sketeh below.

D.c. SUPPLY VOLTAGE (110 onLESS )

Showing method of determining positive and negative sides
of & cireuit by placing leadn in e pail of water cuntmniog o Httle

salt, Buhbles will coll
i cseny collect on the negative side. Keep leads one

This: can alw be detormined by placing the wires
A anch opart on 8 piece of blue litmus g&mr that hn"i:;':
A rod mark is left where the positive wire tueched tha paper.

CONSTANT CURRENT CHARGE

Specific gravity readings are of np value in de-
termining. the state of charge or discharge of an
Edison battery, heeause the specific grayity of the
solution does not change during charpe 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 either evap-
oration or electrolysis in operating the cefl,

If the extent of the previons discharge is un-
known, charge at the normal rate until the vali-
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CONSTANT CURRENT CHARGE—CONT'D

meter reading has reniained constant for thirty
minitas at-a poit between 1.80 and 190 volts per
cell, according to temperature and elactrolyte con-
ditians.

Ti battery is totally discharged, recharge ot the
nermal rate far (he proper number of hours. Both
rate and hours are given under Electrical Data
on pages 15 and 16, 1f battery is otw=half dis-
charged, recharge at normal rate for one-hilf the
time, etc. : ,

When an ampere-honr meter is used it should
be set to-operale 209 slow on charge. Meter wlr"
then show the correct amount of charge o put il
the battery and will be 25 per cent. in excess of the
proceding discharge. Do ot conifuse per cent. slow
on charge with per cent, aovercharge. [

With the constant eurrent method of charging,
the rheostat should be adjusted, as often as neces-
sary, to keep the current at pormal rate. At each
adjustment, set the current a fow anmperes high,
s0 that it will not drop much below normal,

1§ necessary, and if full capacity is nol rgqmrrd.

2 battery may be taken off charge at any time and
tsed.
T an emergency, when time for 4 normal charge
+s nat available, charging may be done at higher
rates than normal, provided there is no frothing
and the temperature does not rise above 112" E.

TAPER-CURRENT CHARGING

Before installing this method, send details of
aperation 1o the Engineering Department, Edison
Storage Hattery Company, Orande, N, s fet
recommendations or approval

OVERCHARGING

Before starting an overcharge, bring the solution
tor the proper level (see Tlectrical Data, pages 13
and 16) and completely discharge the battery.
Tests for selution height (see page 110 should be
made hefore and after overcharge, but not while
the batfery is being charged. Charge for 12 hours
the types that under normal conditions are charged
7 hanrs, and charge for B hours those types that
are normally charged 434 hours,

]

OVERCHARGING—LONTINUED

It is o wellknown fact that the capacity of
Edison batterles increase with nse, Best results
are obtained from a new battery by overcharging
it every two weeks for the first two months and
every two months thereafter for six months.
Whenever the solution i5 remewed, the battery
should be given an overcharge, 1f the battery is
seldom totally discharged in regulor service, it is
advisahle, at times, to give it an avercharge.

Batterics, which bave become sluggish through
lack qf work, may be restored to normal by over-
charging.

BOOSTING

The battery may be boosted at high rates dur-
[ng briet |Jr:ril'}|:]5 af idleness, lhtﬂ'thﬁ" !'HRIEI"iI.“}"
adding to the charge, provided the temperature of
the solution in the cells near the center, orF Wit~
est part, of the battery does not rise above 115%
Fahrenheit. The following table gives figures that
may be vsed under average conditions, but vilues
that will not cause cxcessive heating must be de-
termined in each case by experience:

5 minutes at five times normal rate.
15 minutes at four times normal rate:
30 minutes at three times normal rate.
i) minutes at two times normal rate

Frothing at the filler opening is an indication
that the boosting has been carried too far (31 the
solution is at the proper height) and the high
rate should be discontinped at once.

LOW RATE CHARGING

[Except in cases where the battery has been dis-
charged at a wvery low rate, it should never be
charged at less than normal rvate, Low rate charg-
ing does no permanent injury, but best results are
obtained from charging at normal rate

CLEANING

The cells, trays and battery compartment must
be kept dry, and care must be taken that dirt and
other foreign substances do not collact at the
bottom or hetween the celis.

The tops of the cells shonld be given a light coat
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CLEANING—CONTINULED

of liquid vaseline. It should be applied to the
cover of the cell, and to the outside of the filling
aperture, The vaseline can he best applied with a
small brush. Care should be taken that none of
the vaseling gets insidé of the lugs or connectors,
or on the pole of cells.

Thorough cleaning cannot be done without re-
moving the battery from the compartment. Under
average conditions, such cleaning will he necessary
about once in two months, A wet steam jet, or
even an air blast, will be found most satisfactory
for. the purpose, but must not be used on cells
while in the compartments. We have found that
a pressure of 70 potinds with 3 one (13 inch rub-
ber steam hose about ten (10) feet long into
which has been inserted a piece of iron pipe about
twelve (12) inches long with an orifice 14 inch
in diameter will give wet steam with = velocity
to satisfactorily clean the battery, (This orifice
can be made by plugging one end of an iron pipe
and drilling out with a 3g-inch drill.} When re-
moving irerustations from the tops of cells, do
not sllow them to fall between o into the cells.
Before reassembling, make sure that all poles,
connectors and jumper lugs are clean.  Also, cells,
traye and compariments must be drvy before re-
placing battery.

Dirt and dampness are likely to conse current
teakage which muy result in serious injury to the
cells.

PROTECTIVE COATING

Occaeionally, ealls and trays, alter being cleaned,
should he recoated with Esbalite,-an alkaline-proof
insulating paint, put up solely by us To make
the paint adhere ]Jrnpﬂ'?y, all surfaces to be conted
must be cleaned so as to be perfectly free of
moisture, grease or dirt, afrer which the paint may
be applied either with a trush or by dipping.

For Marine Service, the ceils have a profective
coating of a specially prepared rosin-vaseline com-
pouned inatead of Esbalite.

When cleaning and recoating with any cell coat-
ing, he carcful mot to allew any vaseline to get
into the cells. i
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SOLUTION RENEWAL

1§ the battery indicates sluggishness, or lick of
capacity, after a long period of service and has
not been given an overcharge as recommended
{see overcharging, page 67, the battery should he
given one cytle of overcharge.

If this treatment does not restore the battery o
narmal condition, @ capacity test should be given
and specific gravity reading taken of the solution.

1§ the baitery delivers rated capacity and the
specific gravity of the solution reads below 1.160,
new Edison Electrolyte should be ordered.

11 the battery fails to show rated capacity, send
the result of the test to our Engineering Depart-
ment, Drange, X. 1., for advice.

Mo soluticn other than Edison Electralyie
should be used.

Do not pour ont the old salution until yon have
received the new and mever allow Edison cells to
stand emnty,

State tvpe and number of cells when ordering
Bdison Flectrolyte for renewal. Ses page 16 for
uumber of powmids per cell,

When ready 1o refill, first discharge the battery
1o zero voltage, Pour out abont half of the old
solution, shalke the bulanve vigorously wul empty.
Do not rinse cells, with watet; use only the ald
salution.

Imimediately ponr m the new solation, usi.ug "
glass or enamel-ware funnel, or syphon direetly
from the drum, using a clean rubber tube. i

Never put Jead buttery acid into an Edison hat-
tery, or uge utensils that have heen used with agid
—yion may ruin the battery.

Fill to exsctly the proper height,

The electric fller, page 13, caniot be wsed for
refilling cells with electrolyte.

When the new elegtrolyte is in and the battery is
Apain connécted up,Sgive it an overcharge at the
normal rate as instruocted on prge O

WATERING OR FLUSHING

Do not allow the level of the solution to drop
below the tops of the plates. Never fill higher than
the proper level. Litfilled too high, solution will e
foreed out during charge. The proper height of
the saliwtion in the cell is given on pages 15 and 16,
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WATERING—COXTINUED

During charge, some of the water in an Ldison
battery is driven off as a gas and must be replaced
with pure distilled water,

Never use anything but pure distilled wiater for
replenishing, except only when solution has been
spilled, in which case use Edison Electrolyte.

Distilled water should be kept in a closed con-
tainer to exchude impurities,

Stills for making distilled water are sold at
reasonable prices by a number of reliable manu-
facturers.

Battery compartments and trays mist be kept
clean and dry at all times,

Ta prevent slopping waler over and around the
cells and to assure filling to correct height, we
recommend. the semi-amematic filling apparatus
deseribed on page 11.

TUR WG

Quick methnd of determining height of salurion,
10

TEST THE HEIGHT OF THE
SOLUTION

Test Tor height of solution befare placing hat-
tery on charge. Do oot test for solution height
while battery is charging; the gassing doring
charge creates a false level,

A glass tuhe, Raving an inside diameter of not
less than 3-16 inch and its ends cut straight, may
be used as illustrated,

Inzert the tube unti] the tops of the plates are
touched | close the opper eénd with the Anger and
withdraw the tube. The height of the liquid in the
tube should be as specified in Electrical Data, pages
15 and 16

ELECTRIC FILLER

A electrie fller 18 made by us to enable the cells
(Types “A) *B" and “"GY) to -be quickly
filled to the proper level with distilled water; This
fller should never be used for renewing solution.

See that the tank is perfectly clean and that all
fareign matter is removed. Then fill the tank with
pure distilled water and moint & eonvenient
plice at least four or five feet above the cells to be
watered. The higher the tank is mouuted, the
more quickly wall the water fAow.

The adjustment of the filler Tor proper use with
different types of eclls i made by means of
Noteles on the handle according to the follawing
table

Noteh Cell Types

Lo AGGHW, AR AHBH, ASSHW, A-10,
A-T0H, A-10HW, A-12, AJ2H,;
G-11, G-14, G-18

st ed “B" types

o A B A-1. A4 AMH, AA4HW, A5
A-SH, A-6, A-6H, G-4, G-5, G6,
G-7, G4

4 AL aldd types” (having 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 with clear water to ‘about half
strength. Tf the bell wall not ring, cither the elec-
trical connections are wrong or broken, or the hell
needs adjusting.. The moving element of the celay
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ELECTRIC FILLER—CONTINUED
should not be more than L-16 inch away from the
end of the magnet core. Later [ailure to work
muy be caused by the dry cells being worn out and
then they should be replaced,

Now insert the norzle into the
filler opening in the top of the cell.
If the solution is already at the
proper height, the bell wiﬁ ring.

I1 it edoes not ring, start the flow
of water by pressing the handle in
toward the cell.

When the bell rings, remove the
nozzle from the cell, close
valve cap and proceed

te the next cell,

o
Elertric Fuller in use

CAUTION—ELECTRIC FILLER

Do not we the electric filler ior Edison Elec-
trolyte when changing the solution in the hattery—
it will not work.

Do not use the electric filler or Al cellz while
cells are on charge

Uze only pure distilled water for watering the
baltery.

Do not leave the cell filler caps open, They
ghould be closcd immediately afier watering the
battery.

Always remove the remaining distilled water
from the tank after watering cells. It should he
stored in a clean, closelv-stoppered receptacle,
preferably ghass or earthenwire; never in zing,
alvminem, copper or galvanized from.
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CAUTION—=ELECTRIC FILLER—CONT'D} .
Do not use the electric filler without the relay.

1f the relay cannot be made to work, the cytlre

filler box should be rei'.u.rnqul to the Edison Stor- |
@ Battery Company for repairs.

igﬂo not use the filler box to test for groomds; the

relay will be burned out if higher voltage should

be encountered,

ONE WIRE FROM RELAY.
CIRCUIT INSULATED FROM
FILLER NOZZLE

Dingrom showing cireuit of Blectric Filler, Note that when
soluticmn reaches the correct level the end of Blier noeele just
touches the selution, Yhereby ormpbeting the cirouit snd owssing
the bell to ring. The notches o the handle of filler give correct

adjustroent for dilferent types of cells.
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CAUTION

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

2. Never bring a lighted match or
other open flame near a battery.

d. Never lay a tool or any piece of
metal on a hattery,

4. Always keep the filler caps closed
except when necessary to have them
apen for filling as provided in these in-
structions,

3. Keep batteries clean and dry ex-
lernally.

LAYING UP BATTERY

If battery & Lo be Taid for any length of time
be sure the plates are covered by the solution or
electrolvte to the proper height,

The battery shonld not be left in a damp place.

Never empty out the solution and let battery
starc unfilled.

It does npt matter what state of charge or dis-
charge the battery is in when laving up,

When putting batlery in commission o over
cach cell.  See that the plates are properly covererd

with electrolyte and then charge as instricted under
Uvercharging on page &

OTHER APPLICATIONS

Instructions for the aperation and the care of
batteries for other services, for examplo: Mine
Lamp, Honse Lighting, Radio, etc, are covered
by special mstroction books, sefit an reiest.
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DATA FOR EDISON CELLS

The type of each cell is plainly stamped on the
coll cover; also (except on the “1" type) a cell
‘serial mmmber,

Ty wer  Hours Founds
L R ki il i R s
Cell Charge  Capacity  Shove Charge  Stlution
and Mool Plates for
Discharge Rate  in Inches e Cell
Hite
N L R Sy 3.
S < IR U U S ¢
30 151 A ) 4.5
o[ T - N N (R |
i ¥ el 1LY 7 SRR T S o v
& L e S |
[ TSR ke I - )
AR S 11

- AP B0 i LR N RR

60 300 i R S

.- ST 375 S 79

o ol b, v o OTRES, SR S
L Y, il 133

DR e ) I =M L -
ALZH o 80 45 Jrowiay SR
L3 i B e lgc,i} ‘)“;f} ...... ; WA ?i'.l
............. N f et | TR e A
i + G A e e
o 9

e R e a0

O N TR L T

VR I [ = R R A g_;

M Gl g T

AP A A e

150 LS M43 .6

175 S 7 432

..... L D AL e

r 1. 434 il

AN, coreeeee | C 7.8

430 % 44 . 106

15




DATA FOR EDISON CELLE—CONTINUED

Ampefet Ampore Proper Houn
Mistmial Houwr Level  Normal
acil Above Charge
Hurmar Platea
Rate  in Inches Qe Coll

G 120 W3 035
A : 43y 05
Mensreairi o eal s ki Ry Ad 0,66

The "H" or “High" cclls are taller than regular
cells, allowing for greater beight of electrolyte
ahove the tops of the plates.

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

VOLTAGE REQUIRED FOR
CHARGING AT NORMAL RATE

Mrasus Lixe Vouracr Iueisssin AT Batrery
TensmrwaLs.

Scells require  9.25 volts D. C.
I * T

‘a] " da

oI h

zﬂ i

B i

T e

SR

44

48 i b
52 6.2
56 1036
60 11
64 ' 1184
B8 6 Ly
RN A gelly
76 = 1406
B0 Mt 1

Nore—Where the line voltage is not sufficient to
charge .the batlery with cells in series, the cells
miy be grouped in multiple. Our Enginecring
Department will be glad 16 advise you in the soli-
tion of any special problems you may have in
charging.
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