


General Information
and Instructions for the
Operation and Care of
the Edison Alkaline

Storage Battery
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A-B-G
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Dhagram of o serien battery conpecticn, 18 cells are shown
o connected, If the voltege between the ponitive and negative
pole of each cell is 1.2 volis, the 1otel battery voltage 'H-'_!Ill_"h'.l
erqual to the product of the voltoge of o aingle cell multiplied
by fhie number of cells in the battery, or 12 wolts o this cose.
The current, or amperage; i =squal to the velse for one cell.

-H::-ft.r

o o
g
E
Q

L0 | O | gl

T el W o Ol u—-c;|.T:'
& oo D-.l.o L‘—L" D d—’

=

afofo [ o
-

Dhagiain of o seckes-paralle] battery conpection, Two sets of
otfls are con in =eriea and the two batterien thus formed
are connected in parallel, The toksl voltage 18 egual to the
volttage of one cell mulliplisd by the number of cells in one
beitery. The smperage, or current, i egqual o teace the
normal value of one cell

o ]
.!. 1
g B T fa

- flotolalo n-..-ulu__:-: &

o0 | oo n-—-n|c-‘"-u E=on
| l

L Oy | Ol | G

DHagram of & series paratlel bottery connectlon similar ta
abuve, but with another battery added.  The total voltage is
equnl to the woltage of one batlery, buat the amperags, or
cureent, is eqpual to three times the normal value of one cefl.
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INSPECTION ON RECEIPT

Edison batteries are shipped either charged or
discharged, FOLLOW INSTRUCTIONS on the
RED or GREEN LABEL in envelope v the pack-

ing cose.

CONNLECTIONS

The positive pole of an Bdison ccll 1s desig-
nated by 2 red bushing around the pole
and a plus + mark stamped on the cell
COVEr.

The negative pole is designated by a hlack
bushing around the pole; no designating
mark on the cover.

Solid wire Cimnecfors are used between cells in

a tray.  Flexible robber-covered stranded wire
Jumpors are used to connect one tray of cells 1o
another.

On the ends of connectors and jumpers are steel
lngs tapered to corrcspond to the taper of the steel
poles. A hesagon nut holds the lugs in place.

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

For series operation, connect the pogitioe pole of
one cell 1o the negatize pole of the next eell in the
serics.  [f the eclls are in more than one iray,
conmect the posifee ferminal of one tray o the
negadive ferminal of the next tray in the series.
Cells are usually shipped in travs, all eells in each
tray bemg connected o series, so thal it & only
vecessary Lo connect tray terminals, na above, ta
complete the hattery,

Dhiaerams on page 2 illustrale conneetions for
parallel or multiple operition,

Maximum electrical contact demands that all
electrical connections must be tigh! and the con-
tacting suriaces between the lugs and polez: must he
clean. N loose or dirty contact will couse excos-
sive heating and may e detected by fecling the
comiectors after the current has heen passmg for
sofne time,

To dizeonnect, first take nnt off of each pole, A
disconnectimg fack s shpped with each battery.
Thiy jack is desipned o straddle the pole and en-
gage the lug and hy means of a serew pulls the
Illnptdlns.:-:'ac. after which it may be taken off hy
tand.
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COMPARTMENTS

Batterics installed in compartments should be
beld securely, The compartments should he lined
with wood and construcled to atlord ample ven-
tilation, good drainage and case in cleaning.

Except in Railway Car Lighting service, where
compariments are made according to M, C. B.
standards, and in services such as Ignition and
Lighting where the batterics are assembled in steel
hoxes which permit of all advantages as outlined
in this scetion, slots are recommended in the bot-
tom of hattery compartments one inch wide and
the full length of each tray, dircctly under cach
tray when bottomless travs arc used, and between
trays when trays with bottoms are used. Open-
ings should be provided in the zides of compart-
ments, above the highest point of the battery. The
total area of these openings shounld be slightly

cater than the total area of the bottom openings.

Laocate the openings to keep out as much dirt and

water as possible, I battery is used out of doors,
these openings should be closed during cold winler
weather.

IFor stationary batteries not imstalled in a com-
partment, it is recommended that batteries be
placed in a dry room on a rack or sheli, with
about one inch space around each tray, and with at
least six inche:s of head room, to permit ample
ventilution and sufficient space [or proper cleaning
and filling the cells,

CHARGING

Direel current must be used to ¢harge a storage
hattery. If alierpating current only is available, it
must be conwverted into direct eurrent 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—see

Hefore starting to charge, open the covers of the
compartment, if the battery 15 in one. Tempera-
tures greater than 1153% Fahreaheit will shorten
the life of a battery. [f temperature of solition
exceeds 115° Fahrenheit, allow the cells o cool
Determine height of solution—sece page 11, Solu-
tion should be at praper level us given in Electri-
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CHARGING—COXTINUED

cal Data, pages 15 and 16, If not, bring it to
proper  height as  instructed wnder Watering,
page 9.

In connecting hattery m charging circuit, always
eomnect positive terminal of battery to positive side
nf the line, negative terminal of battery to nega-
tive side of the line

I 2 smtable instrument is not at hand, the posi-
tive and negative sides of the line may he deter-
mined, on ecircuits of 110 walts or less, as sug-
gested in sketch below.,

D.c. SUPPLY VOLTAGE (10 onLESS )

Showing mcthod of determining positive and negative sides
of a chroull by Placing leadn in o pail of water cuntmuning o little
!uuh'; Buhbles will collect om the nepative plde. Keep leads one
nohy apart,

This: can alw be determined by placing the wires about
L inch opayt om 8 picce of blue Htmus paper that ia wet,
A red mark iz lelt where the positive wire tunched rthe paper.

CONSTANT CURRENT CHARGE

Specific gravity readings are of no value in de-
termunng the state of charge or discharge of an
E[]Ht:ﬂl battery, hecause the specific gravity of the
solution does not change during charge or dis-
charge 1o any appreciable extent. Such small
changes, as may be noted, are entirely due to
extreme low or high temperatures, or to the loss of
water from the electrolyte caused by either evap-
oration or cleetrolysis in operating the cell.

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

meter reading has remained constant {or thirty
minutas at a pomt between 180 and 190 volts per
cell, according to temperature and electrolyte con-
ditions,

Ii battery is totally discharged, recharge at the
normal rate for the proper number of hours.  Both
rate and hours are given under Electrical Data
on pages 15 and 16, If battery is one-hali dis-
charged, recharge at normal rate for one-half the
time, ete.

When an ampere-hour meter is used it should
be set 1o operate 209 slow on charge. Meter will
then show the correct amount of charge to put in
the battery and will he 25 per cent. in excess of the
preceding discharge, Do 1ot confuse per cent. slow
on charge with per cont. overcharge.

With the constant current method of charging,
the rhenstat should be adjusted, as often as neces-
saty, ta keep the current at normal rate, At each
adjustment, set the current a few amperes high,
s0 il it will not drop much below normal.

Tf necessary, and if full capacity is nol required,
a battery may be taken off charge at any time and
used,

In an emergency, when time for a normal charge
is not avaiflable, chargmg may b done at higher
cates than normal, provided there is no irothing
and the temperature does not rise above 115° T,

TAPER-CURRENT CHARGING

Before installing this method, send details of
aperation to the Engineering Department, FEdison
Ltornge Battery Company, Oraunge, N. ., for
recommendations or approval.

OVERCHARGING

Before starting an overcharge, bring the solution
to the proper level (sce Electrical Data, pages 15
and 16) and completely discharge the battery,
Tests for saolution height (sce page 11) should be
made before and after overcharge, but not while
the battery is being charged. Charge for 12 hoors
the types that under normal conditions are charged
7 hours, and charge for 8 hours those types that
are normally charged 43§ hours,
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OVERCHARGING—UONTINUED

It is a well-known fact that the capacity of
Edison batteries increase with use, DBest resolts
are obtained from a new battery by overcharging
it every two weeks for the first two months and
every  two mouths thereafter lor six months.
Whenever the solution is renewed, the battery
should be given an overcharge. 1i the battery
seldom totally discharged in regular service, it is
advisable, at times, to give it an overcharge,

Batteries, which have become sluggish through
lack of work, may be restored to normal hy over-
charging.

BOOSTING

The battery may be boosted at high rates dur-
ing briei periods of idleness, thereby matefially
adding to the charge, provided the lemperature of
the solution in the cells near the center, or wirm-
est part, of the battery does not rise above 115°
Fahrenheit. The following table gives figures that
may be used under average conditions, but values
that will not cause cxcessive heating must be de-
termined in each case by experience:

5 minutes al Nive Limes normal rate
15 minutes at four times normal rate.
J0 minutes at three times normal rate.
60 minutes at two times normal rate.

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

LOW RATE CHARGING

[Exeept in cases where the battery has been dis-
charged at a very low rate, it should never be
charged at less than normal rate. 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 he taken that dirt and
other foreign substances do not collect ar the

om or between the cells,

The taps of the cells shonld be given a light coat
7

CLEANING—CONTINUED

of liquid vaseline. It should be applied to the
cover of the cell, and to the outside of the Alling
aperture, The vaseline can he best applied with a
small brush. Care should be taken that none of
the vascline gets inside 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 be necessary
about once in two months,. A wet steam jet, or
even an air blast, will be [ound most satisfaclory
for the purpose, but must not be used on cells
while in the compurtments. We have found that
a pressure of 70 ponnds with 2 one (1) inch rub-
ber steam hose aboui ten (10) feet long into
which has been inserted a piece of iron pipe about
twelve (12) inches long with an orifice !4 inch
in dinmeter will give wet steam with a veloeity
to satisfactorily clean the battery. (This orifice
can be made by plugging one end of an iron pipe
and drilling out with a Y§-inch drill.l) When re-
moving incrustations from the tops of cells, do
not allow them to fall between or into the cells,
Before reassembling, make sure that all poles,
connectors and jumper lugs are clean.  Also, cells,
trays and compartments must be dry before re-
placing battery.

Dirt and dumpness are likely to couse current
leakage which muy result in serious injury to the
cells.

PROTECTIVE COATING

Occacionally, cells and rrays, after being cleaned,
should be recoated with Esbalite, an alkaline-proof
insulating paint, put up solely by us. To make
the paint adhere properly, all surfaces to be conted
must he cleaned so as to be perfectly free of
moisture, grease or Jirt, after which the paint may
be applied either with a brush or by dipping

For Marine Service, the eells have a protective
coating of a specially prepared rosin-vaseline com-
pound instead of Eshalite

When cleaning and recoating with any eell coat-
ing, he carcful not to allow any vaseline to get
into the cells.
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SOLUTION RENEWAL

If the battery indicates sluggishness, or Lick of
ciapacity, after a long period of service and has
not been given an overcharge as recommended
{see overcharging, page 6), the battery should he
given one cycle of overcharge.

[ this treatment does not restore the battery to
normal condition, a capacity test should be given
and specthc gravity reading taken of the solution.

If the battery delivers rated capacity and the
specthe gravily of the solution reads below 1,160,
new Edison Electrolyte should be ordered.

1 the hattery fails to show rated capacity, send
the result of the test to our Engneering Depart-
ment, Orange, N, 1, for advice.

No solution other than Edison Electrolyte
should be wsed

D nat punr ot the old solution until vou have
received the new and never allow Edison cells to
stand empey

State tvpe and number of eells when ordering
Edison Electrolyte for repewal, See page 16 for
number of pounds per cell

When ready to refill, fiest discharge the battery
to zero voltage. Pour out abomt half of the old
solution, shake the balance vigorously and empty.
Do not rinse cells with water; wse only the old
sollutinmn,

Immediaicly pour i the new solution, using &
glass or enumel-ware funnel, or svphon dircet(y
from the drum, using a clean rubber tube. i

Never put lead battery acid into an FEdison hat-
tery, or use utensils thal have been used with acid
—yon may ruin the battery.

Fill to exactly the proper height

The electrie filler, page 13, cannot be wsed for
reilling cells with electralvie.

When the new electrolyte is in and the battery is
agate conpected up,give it an overcharge at the
normal rate as instructed on page 6,

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. 1ifilled too high, solution will be
forced oot during charge. The proper height of
the solution in the cell is given on pages 15 and 16,
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WATERING—CONTINUED

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

Never use anvthing but pure distilled water for
replenishing, exeept only when solution has Deen
spulled, 10 which case use Edison Electrolyte.

Diistilled wuter shouold be kept 1o a closed can-
tainer to exelcle impurities,

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

Battery compartments aod trays must be kept
clean and dry at all times

To prevent slopping walor over and around the
cells and to assure filling to correct height, we
recomnmend  the semi-automatie filling apparatos
deseribed on page 11

Uhusck method of delermimng height of solutbon
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TEST THE HEIGHT OF THE
SOLUTION

Test for height of solution before placimg bat-
tery om charge. Do oot test for solution height
while battery is charging: the passing during
charge creates a false level

A ylass tube, having an mside diameter of not
less than 3-16 inch and its ends cut straight, may
be used as illustrated,

Insert the tuhe unti] the tops of the plates are
loiiched ; close the opper end with the hoper 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

At electrie hller 1« made by us to enable the cells
(Types “A "B and "G") to be quickly
filled to the proper level with distilled water, This
filler should pever be nsed for renewing solution,

See that the tank is perfectly clean and that all
foreipn matter i3 removed.  Then fill the tank with
pure disgtilled water and momt oA comvenient
place at least four or five feet above the cells to be
wafered. The higher the tank is mounted, the
more guickly will the water fow.,

The adjustment of the filler for proper use with
different types of cells i2 made hy means of
NE} ches on the handle according to the following
tahle s

Nuoteh Cell Types

Liiiie JAGBHW, AR, A-BH, A-STTW, A-10,
A=-T0H, A-10HW, A-12, A-12H,
G-11, G-14, G-18

2o _“B® wwpes

. VR A3, A4 AMH, A4HW, A-5,

M=-51H, A-B, ARH G4, G-5 GO
-7, G-Y

4o Al ald types (having two open-
ings in the cell top).

Test the filler by submerging the nozzle. includ-
ing the metal collar, in a small gquantity of electro-
Ivte, diluted with clear water to about half
strength, 1f the bell will not ring, cither the elec-
trical connections are wrong or broken, or the bell
needs adjusting. The moving element of the reluy
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ELECTRIC FILLER—CONTINULED
should not be more than 1-16 inch away from the
end of the magnet core. Later {ailure to work
muay be caused by the dry cells being worn ot and
then they should be replaced,

— Now insert the norzle into the
filler opeming in the top of the cell,
If the sclution is already at the
proper height, the bell will ring.

1 it does not rmg, start the flow
of water by pressing the handle in
toward the cell,

When the bell rings, remove the
nozrzle from the cell, close
valve cap and proceed
i the next cell.

Elertric Fuller in use

CAUTION—ELECTRIC FILLER

Do not me the electric filler for Edison Elec-
trolyte when changmg the solution m the battery
it will not worle

Da not use the olectric filler or fll cells while
cells are on charge

Use only pure distilled water for watering the
baltery.

Do not leave the cell filler caps open,  They
ghould be ¢loscd immedialely afier watering the
battery.

Always remove the remaming disbilled water
from the {tank after watering eells. Tt should he
slored i a clean, closely-stoppered receptacle,
preferably ghss or earthenwiare; never in rine,
alvminom, eopper or galvanized fron.
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CAUTION—ELECTRIC FILLER—CONT'D

Do not use the electric filler without the relay.
If the relay cannot be made to work, the entire
filler box should be returned to the Edison Stor-
age Battery Company for repairs.

Do not use the filler box 1o test for gromnds ; the
relay will be burned out if higher voltage should
be encountered.

ONE WIRE FROM RELAY.
CIRCUIT INSULATED FROM
FILLER NOLILE

Dragrom showing circuit of Blectric Filler, Note thai when
w&m;:‘nm the Mhul the erldhul I’lllg‘rln':_ltdn just
i Tiinm, 1 evrnpbetieg e oot ORI

notrhes on the handle of fifler give corrcet

the bell to ring. The
adjusiment for dilferent Lypes of cells
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CAUTION

1. Never put lead battery acid into
an Tdison Battery or use utensils that
have been uvsed with acid; vou may
riin the hattery.

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

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

4.  Alwavs keep the filler caps closed
except when necessary to have them
open for filling as provided n these n-
structions.

3. Keep batteries clean and dry ex-
ternally.

LAYING UP BATTERY

If battery 15 to be laid for any length of time
be sure the plates are coversd by the solution or
clectrolyvie to the proger heighl,

The batters should not be left o a damp place

Never empty out the solotion and let baltery
sand il ied.
It does npt matier what state of clarge or dis-
charge the hattery is in when laving up

Wihien panFl]g battery 10 eormission B0 OVET

each cell. Sec that the plates are properly covererd
wilh electrolyte and then charge as instrocted under
(verchirgme on page 6.

OTHER APPLICATIONS

Lestructions for the operation and the care of
batteries for other services, for example:
Lamp, Hoeose Lighting, Radio, cte, are covered
by special instroci:om books, sent on reéqhest,
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DATA FOR EDISON CELLS

The type of each cell is plainly stamped on the
cell cover; also (except on the “1." type) a eell
serial nmmber,

Tvpe Amperes Ampere Propes Houre Hounde

af MNorinz e faevel Normal  Renewal

Ceell Charge  Capacity  Abave Charae  Solution
and Mogmal — Flates far

ischarge Hatc  in Inches O Cell

Rote

A3 . 225 M3 v 7 . 243
AR s s I L e T - 32
AdH ... | T - | S S 4.5
A4HW ... 3 S S 7 Bl
AS L AR v LT .
Ab e W L Z2D s WL A
Abll 1 S | I . SRRty R |
AoHANW o 45 385 LR LT 1l
AR ... 60 __ 300 o Mo T - 6l
AGH i 80 w300 L8 il 8R
ARHW o 300 TN SRS i L.
7% | S FD CLLETE il PRGN 70
BAOH i 8 e T e o L 1 W%
AIHW ... 76 ... B T | 7 153
Al2 . | IS, | | i 7 _.._9%
ALZH ... % 430 3 7 138
El1H . . Fa 1834 g il o
B2 v TV W iiess 5’.’1..-___?‘_,.._ L1
B2H . . iV YA e Y
B i B i TN s M [B
B4aH .. .. 18 75 24 7 3.0
B . 75 SO | ¥ S - (SIS &
15601 Ll N3 2% . 7 .44
Gd 30 o0 L M 45 i
(7% EEENORRRr. 7 T A 1. 2R & L R—
G645 15 14 434 in
GF ol R )75 b i 22
GO OFE 228 = - i 5.1
Gl . B2 s Ly Ay i1
Bl sl W5 haadnl s LR - SR /8
GIS .....135 . 430 A 06

fContimied an Prage 1o
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DATA FOR EDISON CELLS—CONTINUED

Ty Ampates  Amperr Proper Houn Poundi
of Ranmal Hour Level Normal  Heeewal
Cell ﬂul'r Capacii Above Charge  Solution
an Motmal  Plates e
Discharge Fate i Inches Cime Call
Rate
| . | R & TN A A B L
LI i P 1B 43051
/ =

LM i W5 25 S S & N 1.7

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 cells, combining the allowance
for greater height of electralyte ubove the plate
o with ncreased space for solution

VOLTAGE REQUIRED FOR
CHARGING AT NORMAIL RATE
Mivivow laNe Vouraor |umiessin AT BaTrery
TERMINALS,

5 cells requirve 925 vaolts D, C,

- " gz # :
.ﬂ-} Wi dd 3?_ e -

> SR ¥

U 7

T b 5“2 1] (1]

1] L m.n - L1

- a [ ?4_ " e

" & d14 - "
1] L] &g s' LL] L1
= % gg2
06 -
i e ] t 'I . el as
" “ 14 ™ "
e L] Js-ﬂ L1 e
Wi [ Ij]_.‘.’ i Ll
2y ” 14116 o a5
di = 1*5. L] (=

Nure—Where the line voltage is not sufficient to
charge the battery with cells in secies, the cells
may be grouped in multiple. Our Enginecring
Department will be glad to advise you in the solu-
tionn of any special problems you may have in
chargng.

EINERERANEL SR
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