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CAPACITIES—B00 A.H. TO 2550 A.H.
@ 8 HOUR RATE TO 1.75 V.P.C. AVERAGE )

SPECIFICATIONS
Container—Styrene-Acrylonitrile Plastic.
Cover—Acryl-Buta -Styr. Terpolym. Plastic.
Separaters—Nlicroporcus Material.
Hotainers—Fiberglass Mats,

Posts—Sz2 Bilow.-

Posi Seals—Floating C-Ring—5Seal Nut,
Vents —Screw Type—Spray Proof.”

Level Lines—High and Law—All Jar Faces.
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Sediment Space—1-1/156". Nogative Piste | 97 (13w o |
- it ity— o @Posts—€20 AM to 1200 AM Two—1li"
| . Specitic Gravity—1.215 @ 77°F. (25-C.). Poss—ec2 AN 1o 126 AN Two—ti;®
Inter-Cell Connectors—Lead Plated Coppeor. 2950 An Fours i square| T Al e

@ Combrred Fii' #g Funant—Eud'osion resis'art
vent 18 avMi2iic ® a9¢ Lonal cos! Lpettly
Gou'd "Pre-vVent '.**

Am,»ou Heuﬁaar-t-u 1 Mlinule Rale Overall D.mensions Appretimale
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Plates | Yo 1.75 70 1.5 .T Cals
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[NCX-1200 | 17 | 1200 100 $35 | 600 | 13¢0_| 2:83 738 141/2 | 22-1/6 | 249 | 281 | 50 |
CEEET A7 | 3ia 1176 | Sea | 800 | 1240 | 2:20 | 9-1/& | Ve1/2 | 2212 | 268 _L_"ro 168 |
(WCX 1355 | 18 | 1350 1215 | 1053 | €75 1404 | 2540 9-1/4 16172 | 22.1/2 | 252 | 298¢ | 63 |
[NCX-1500 * 21 | 1500 © 1320 | 1170 | 750 | 1620 | 3020 | 91’4 | 14-1/2 | 22-1/2 | 301 | 313 | 60 |
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SECTION !

1.0 GENERAL INFORMATION

Caution! Before proceeding with the un-

packing, handling, insta'lation and operation
of this lead-acid storage battery, the follow-
ing general information should be reviewed
together with the recommended safety pre-
cautions.

A lead-acid battery is an electro-chemical

" devic2 containing an electrolyte which is a
dilute solution of su'furic 2cid and water,
This electrolyte is corrosive and can cause
injury.

Lead-acid batteries, when installed, are capable
of high voltage which can cause electrica!
shocks to persornel. :

All lead-acid batteries, in the course of
normal operation, generate gases which can
be explosive. ’

SECTION 1l

2.0 SAFETY PRECAUTIONS

A. Wear rubber gpron, gloves and safety
goggles (or face shield) when handling, in-
stalling or working with batteries. This will
help prevent injury due to splashing or spili-
ag2 of suifuric acid.

B. Prohibit smoking. Keep flames and sparks
of all kinds away from vicinity of storage
batteries as liberated or entrapped hydrogen
@3s in the cells may be exploded, causing
injury to personnel and damage to cells.

C. Never place metal tools on top of cells,
since sparks due to shorting across cell termin-
als may result in an explosion of hydrogen gas
in or ncar the cells. Insulate tool handles to
proiect against shorting.

D. When preparing electrolyte, always pour
acid into water, NEVER water into acid.

Failure to.follow this precaution will result
in excess heat and violent chemical reaction
which may cause serious injury to personnel.

E. If elcctrolyte comes intr contact with
skin or clothing, immediziely wash with wite”
and neutra'ize with a solution of baking soda
and water. Secure medical treatmant. If elec-
trolyte comes into contact with the eyes, wash
or flush with plenty of clean v.zter. Secure
medical treatment immediately.

F. Exerc sc cere when handling cells, When
lifting straps and strap spreaders are provided!,
use them with appropriate mechanical equip-
ment to safely handie cells and avoid injury
to personnel.

G. Promptly neutralize and remecve any
electrolyte spilied when handling or installiry
cells. Usz & baking scda’s.zter solution (1 Ib.
per gallon of vsater) to provent pessidle in-
jury to perconnel.

H. Make sure that 2!l battery connections
are properly prepared and tightensd to pre-
vent possibie injury to personne! or failure
of systern.

I.. Familiarize personne! with battery insta'l-
ation, charging and maintenance grocedures.
Restrict access to battery arec, permitting
trained perscninel only, to reduce the possi-
bility of injury.

J.  Whenevecr possible, whan making repzir:
to charging equipment and/or baticries, in-
terrupt AC and DC circuits to raduce the
possibility of injury to personnel end damazae
to system equipment.

NOTE

If the foregcing precautions are not
fully understood, clzrification should
be obtained from your nz2rest Gould
representative. Local conditions may
introduce situations not covered by
Gould Safety Precauvtions. Here
again, contact the nearest Gould
representative for guidance with
your particular s:fety preblem;

also refer to applicanie federal, state
and loca! regulations as well as in-
dustry standards.



SECTION 11

3.0 RECEIPT OF SHIPMENT

Immediately upon delivery by the carrier,
examine for possible damage caused in
transit. Damaged packing material or
staining from lzaking electrolyte would indi-
cate rough handiing. If such conditions are
found, make descriptive notation on delivery
rece’pt before signing. If cell demage is
found, requsst an inspection by the carricr
and fiie a damage claim,

3.1 CONCEALED DAMAGE

Shortly after receint (within 15 cays), examine
all cells for conczaled damage. Pay particular
attention to packing material exhibiting dam-
age or electrolyte staining. Cells with electro-
lyte levels more than 1/2" below top of plates
have suffered probab'e permanent damage due
to plate exporure to air. 1f this conditicn o-
other cell damzge is found, reguest an inspec-
tion by the carrier immediately and file a
concealsd damage claim,

3.2 ELECTROLYTE LEVELS

Cells are shipned with electrolyte levels about
1/8" below tie high leve! line. During ship-
ment, the levels drop due to the loss of gases
from internal cell components. The amount
of drop in leva! will vary with each type of
cell. Electrolyte levels when received, may
range from the high level line 10 slightly
below thz low level line. If this condition
exists, make no addition of electrolyte or
water &t this time (see Section 8.3). If certain
cells have low electrolyte levels, with less than
1/2" of plates exposed to arr, add battery
grade sulphuric acid of te same specific
gravity as the remaining cells; thus bringing
low level cells up to the average level of other
cells. ‘

SECTION IV

4.0 STORAGE PRIOR TO INSTALLATION

4.1 STORAGE LOCATION

If the battery is not (o be installed at the )
time of receipt, it is recommended that it be
stored indoors in a cool [E0°F (15.6°C) to
90°F (329C)], clean, ury location. Do not
tier palicts or possible cell damage may occur.

4.2 STORAGE INTERVAL

The following storage intervzls from date of -
shipmerit to date of insiailation and initial
charge should not be exceadad:

g,

Lead-Antimony & Planté types:

Three (3) months b
Lead-Calcium typas:

Six (6) months
Storece beyond the ebowvn stated pariods can
result in suiphated plates \.irch can be dstri-
raental to battery life 26X pzriormance.
The bettery should bz g'ven its initial chaige
(see Section 8.0) before the end of the above
stated storage intervals and repeated for each
additional storage interval,

SECTION VvV

5.0 RACK ASSE/:BLY (,

Assembly of the battery rack should be com-
pleted in accordance with the Gould drawing
and/or instructions included with the rack.



SECTION VI

6.0 UNPACKING AND HANDLING

tost cells are packed in individuz! corrugted
cartons. Some smaller size ceils are packed
in a master carton containing 2 (two) or 3
(three) cells, Cartons are shipped on wood
paliets. Remove material holding cartons 1o
pallets, exercising care when cutting banding
material to prevent injury. If individual cells
are to be moved to another location, do not
remove carton at this time.” Exercise caution
if using 2 two-wheeled hand truck and, to
prevent spillace of electrolyte, do not tilt
cell more than 25 degees from vertical,
When cells have been brought to the install-
ation site, remove carton sleeve and top
corrug>ted spacers.
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DO NOT LIFT CELLS BY THEIR TER-
MINAL POSTS. Support the cells from
the bLottom when handling and unpacking.
In general, units veighing less than 75 pour:iz
are handled manually, being supported from
the bottom.

After removzl of outer carton and top spacers,
the c2li should still be resting in the bottem
corrugated tray. This tray is deeigned to be
easily broken away 10 permit posiiioning of
a lifting strap und2r 1he cell with a minimal
amount of cell tilting.

" A lifting strap and a strap sprea-ier are fur-

nished for use with mechanical lifting
devices, when cells weigh 75 pounds or
more. See Figure 1 which shows typicsl
positioning of strap and spreader.

" Always use lifting straps and spreaders, when

provided, togather with suiteble mechanica!
lifting devices to pravent injury to personne|
or damage to cells.

Never slide cells across rough surfaces as cevere
scratching of plastic containcr bottom may
result in stressing and rupturing of the jar with
subsequent 1oss of electrolyte. At ell timas,
exercise care when hzndliing clis to preven
scratching of plastic jars and covers.

SECTION ViI

7.0 INSTALLATION

7.1 BATTERY LOCATION

It is recommended that the bzitery be in-
stalled in a clean, cool, dry location. Cells
should not be exposad to heating units, strip
heaters, 1adiators, stcam pipcs or sunshing
through a window.

7.2 TEMPERATURE

A battery location having an zmbient tempera-
ture of 750F (240C) to 770F (250C) will result
in optimum battery life. Batteries operated

in hiogh ambient temperatures will result in
reduced life. Therefore, for longar life and
ease of maintenance, locations having cooier
ambient temperatures are recommenced.
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7.3 TEPERATURE VARIATION

The location or rack arrancement shou'd result
in no greater than 5OF (2 789C) variatior in
cell temperatures of a series string at any gi.en
time. If a greater variation is found, steps
should be taken to correct the condition.
When uniform cell temperature is maintsined,
the need for equalizing charges may be elim-
inated or reduced in frequency.

7.4 VENTILATION

Ventilation should be provided in the batiery
room or area to prevent hydrogen, liberaicd
from the cells in service, from exceeding a 2%
concentration. Concentraticns ahout this
perceritege can resuit in an explosive mixture,
which could be ignited by sparks from adia-
cent eleciricel equipmant as vvell as accidenta!
sparks or open flames introduced by person-
nel. All a2ir moved by ventilation in the
battery room or area should be exhausted
inte the outside etmosphere and should no*
be allow:c to recircul=:a into other confinad

arces, /

7.5 PLACEMENT OF CELLS

It is assumed at this point that the battery
rack has been aszembled. Study the rack
layout and wiring drawings to determine
proper locztion of the positive and n:zgative
terminals of the battery; this will establich
correct pos'tioning of the initial cell on each
rack row. Ce!ls are normaliy installed with
plate edges perpendiculer to rack length.

Measure and mark the center of the rack
stringer fen3jth. Determine th2 number of
cells to be placed in each row. When an odd
number of cells are in the row, plac2 the
center of the initial cell at the center point
of the rack stringer lerigth.

When an even number of cells are in the row,
locate the initial cells so that the center of the
space batween cells coincides with the cente.
marx of the stringer length.

*Tralomark of the Dearborn Cnemical Co.
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When installing ceils on the razk, start at the
lower step or tier ior stability and safety
reasons. - T

Place celis on the rack so that the positive ter-
minal {marked “4") of each ccll adjcins the

* negative terminal (marked “-") of the next

cell. The stardai d sr.acing betwveen cells is
1/2"" at the top of the jars.

Adjacent cells should not touch;nor should any
cell contact the metal rack supporis or metai

- cable conduits. Check for proper alignment

and 1/2" spzcing between cells. Adjust cell
position where necessary. This should be com-
pleted before instaliztion of intercell connec-
tors.

The cell post surfeces have a coating of No-
Ox-1d “A"* aieate epplicd at th. factory.
Do not remove 2ny crese2 from potis. Re-co:t
any surfaces that may have bean exposed
during handling o! the calls.

7.6 CELL TERMINAL HARDWARE

On Gould “D", “E”, and “F" type cells, two
lead-covered brass nuts are used in con,unction
with 2 bress stud on each post. These are pre-
greased at the factory with No-Ox-I1d A"
grease and are shipped instalicd on celi pasts.,
During insta!!ation of the intoreall connectors
(see Section 7.7, exercise care 10 provide ¢uz!
extension of the brass stud pzst e«ch cernector.
Hold one end of the stud and irstall one of the
lead-covercd nuts finger tight. install second
nut while holding first nut. This will provide
equal engagement of the nuts and stud.

On Gould “M"” and “N" type cells, pre-
greased stainless steel bolts, nuts and washers
are supplied for ce!l terminais.

7.7 CONNECTING CELLS

Refer to the cell arrangemrent drawing to deter-
mine the quantity, size and coirect positioning
of the inicreol! cannectors. On the N type
cells using 1-1/4" wids connactors, the boli
holes are located coff-center. Position con-
nector so that the lesser dimension faces
downward on the ce!l post.
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Gent'y clezn contact surfaces only, of the lead
plated intercell connectors, termina' plates and
cabie lugs using a brass suede brush or =00
grade sandpaper. Caution: Do not use powered
wire brush or coarse abrasives, as lead piating
may be removed exposing copper.

As contact surfaces are clezned, apply a thin
coating of No-Ox-1d “A" greaz2 10 1hese sur
faces oniy.

Starting at center of the cell row, install con-
nectors per wiring diagram and cell arrange-
ment drawing.

On cells using stainless steel boits, washers
and nuts, make sure a washer is placed be
tween the ba!t head and connector as well as
between the nut and connector.

CAUTION

When installing 1ermin2! hardware,

do not permit any items to fail

into cell. If such material remains

in the cell, contamination will re

sult: requiring replacement of the

cell.
As intercell connectors are installed, adjust
them to a leve! position and finger tighten
hardv.are

All terminal hardware instatleg on connaciors
should now be tichtenad as outlinad in the
foliowing takle

(2 lead-covered nuis v.ith 5 16" stud.)
Tighten to 100 inch pounds
"M’ type cells —
(Stainless steci hardware).
100 inch pounds

~
]

el

ighten to

NOTE

Torque both lead-covered nuts as
well as the bolt head and nut of
stainless steel harduware to their
prescribed torque values. Torquing
only one side of cither combination
will not provide the desired tight-
ness.

QUANTITY AND THICKNESS

OF INTETZELL COANNECTONS TOROUE (INCH LELD)

———

-
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FIGURE 2

Following the torquing of stain'ess steel h rd
ware, apply @ thin coating of No Ox-1d “A"
grezse to bo'ts, washers ar d nutsusinga 1”
paint brush.

Complete connecting of ce

necessary inter-row, inter-1is

cable connectors. Do not conr:s

charger at this tirne.

Re-check to be certain that thz ceils are con
nected positive (+) 10 ncgative (-) thict hout
the battery string. Measure the total voltage
at the battery terminzls. The voliage should
be eaual to the number of celis times the volt-
age of one of the cells. Examnpls 60 cclls
times 2.05 volts = 123 volts

7.8 COMPLETING INSTALLATION

Cells of 1200 ampere hours or less m3y hove
been shippad with Gould Pre-Vent ™ vent/
filling funna!s in piace as an optional access
ory. These vents have flexible plastic caps
instal'ed for shipping purposas. These €aps
may be removed end discarded, or they may
be left in place if the battery environment is
dusty. (See Figure 3).
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FIGURE 3

Cells from 1344 ampere hours up through
2550 ampere hours may hzve been supplied
with a Gou'!d Pre-Vent 25 an optionai acces-
sory. For this size ce!l, the Pre-Vent units are
rot shinped in place. A standard screve-type
vent is used for shipping purposes. 1f Pre-Vent
units were spacified, they would have been
packed separately vith other accessories.
Remove the screw-type shipping vent one-at-
a-time and insta!! a Pre-Vent unit. Discard
the shipping vent,

Other type cel's may have separate explosion
resistant vents installed at time of shipmant.
Separate plastic filling funnals are suppiied
2long with this type vent. These funnels also
have flexib'e plastic shipping caps. Here
83ain, these may be removed and discarded
or left in place if environment is dusty.

The Gould Pra-Vent assembly and other ex-
plosion resistant vents are designed to prevent
external sparks or flamas from igniting and
exploding internal cell gases. (See Figure 4).
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FIGURE 4

CAUTION

Before disposing of fiexit'e plastic
caps or screvs-type shipping cz2ps,
neutralize any electro!yi» on them
in a baking soda - water sclution
10 prevant injury to anyoeny Sand-
ling these discarded items.

Electrolyte Withdravial Tubes

Certain calcium type cells are equipped with
an electroiyte withZrawal tube. These permit
the taking of sp=cific gravity reacings at a
point one third dowvn from the top of the
plates (See Section 11.1). Refer to Figure 3.

The withdrawal tube may be installed in
either diagonal corner of tha cel! by exchang-
ing its position witn a dummy plug supplied;
thus providing the most accessio'e lozation.
Whaa exchanaing location, first remove flax-
ible shipping cap to reduce retention of elec-

trolyte in the tube and spillage during transfer.

The flexible cap may be reinstalled as a dust
cap or discarded after neutralizing.

-~
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Plastic Numerals

Plastic cel! numerals and battery terminal
polarity labels are provided for 12-celi batter-
tes of 40 amrpere hours and over. These should
be installed per instructions includad with the
numerals. The positive terminal cell is usually
designated as cell #1 in the series string.

Eﬂ-to-cmrgg Connection '
: positive (+) termiral of the battery should

be connected to the positive (+) terminal of
the charger and the negative (-) terminal of
the battery to the negative (-) terminal of the
chargor,

SECTION Vil

8.0 INITIAL CHARGE

Batteries lose some charge during shipment as
well as during the period prior to installation.
The battery should be insts!led and given its
initiai charge 2s soon after reczipt as pessibla,
(See Section 4.0).

8.1 CONSTANT VOLTAGE METHOD

Constarit voltage is the principal method to
give the initial charze, 2s mast modern
chargers are of the constant voltage design,
In addition, some systems have equipment
with voltage limitations mzking the use of
constant current charging undasirable.

Determine the maximum voltage that may be
applied to the system equipment. This voltage
divided by the number of cells connected in
series will establish the maximum voltags per
cell that may be used.

Establish whether the battery is of lead-
antimony, Planté or lead-calcium construction
by referring to type on cell name plate and
compare this with the cell type listings on
pages 14 and 15.

For lead-2ntimony and Planté types, refer to
Table A and for lead-ca!cium types refer to
Table B to obtain various voltages and associ-

ated time periods recommended. Select the high-

est voltage the system will allow, to perform the
initial charge in the shortest period of time.

* INITIAL CHARGE
Recommendzd Voltzoes and Time Periods

TABLE A

Lead-Antimony and Plants Types
Cell Volts Jime- Hrs.
2.24 200
2.27 ' 150
2.30 120
2.33 80
2.36 75
239 60
TABLEB
Lead-Calzium Types
Cell Volts _ Time-Hrs.
2.24 624
2.27 _ 450
2.30 ' 384
2.33 288
2.36 © 7 240
2.39 192
NOTE

Time periods listed in Tah'es A znd L
are for cell temperatures fror, 7001
(210C) 10 80°F (320C). For tempsera-
tures S50F (13°C) to 6SSF (20.500)
double the number of hours. Fer
temperatures 400F (40() 10 549F
(120C) use four times the number of
hours.

The above recommended time periods are
considered minimurn. Raise the voltage to
the maximum value permitted by the system
equipment. When charging current has
tapered and stabilized (no further reduction
for 3 hours), charge for the hours shown in
the approprizie 1able and for the battery
temperature, at the time of stabilization, until
the lowest cell voltage ceases to rise. Moni-
toring of cell voltages shouid be started during
the latter 10% of the 2pplicable time period to
determine lovsest cell in battery.



8.2 CONSTANT CURRENT METHOD

If there is no limitation to the voitage that
may be epplied to the s¢stem equipment,
constant current charging may be used for
the initial charge. Charge the battery at its
finish rate listed in the Tables on pages

14 ané 15. Continue to charge 2t this
value unti! the lowest cell specific gravity
remains stable over a 5 hour pericd. If the
ampere charpe rate used is below th2 listed
finish ratz, increase the 5 hour stable period
proportionately. For example, if the charge
rate is 1/2 the finish rate, increase the stable
period from 5 hours to 10 hours. V/here high
embient temperature: prevail, cell tempera-
tures should be monitored so that 1100F
(439C) is not exceeded. A reduction in the
charge rote or temporzry suspension of the
charge should be made to permit cells to cool.
Resume charging when cell temperatures are
at 900F {320C) or below.

8.3 INITIAL CHARGE -
ELECTROLYTE LEVELS

During the initial charge, there will be an in-
crease in the electrolyte levels and they may
g0 above the high level mark. {See Section
3.2). Thisisdue to gases, that were lost dur-
ing tranzzortation or standing in storage, baing
restored to the cclls. Do not remov2 any
elecirolyie cven though levels may be above
high level. V/her battery is piaced on floating
charge (See Szction 9 2/, the electrolyte levels
should return c'ose to the high levei line.

SECTION IX
9.0 OPERATION

9.1 FLOATING CHARGE METHOD

In this type of operation, the battery is con-
nected in paralle! with a constant voltage
charger and the critical load circuits. The
charger should be capab'e of maintaining the
required constant voltage at battery terminals
and also supply a r.ormal connected load
where app'icable. This wiil then sustain the
battery in a fully chargzd condition and also
make it available to assume the emergancy
power requirements, in the event of en AC
power interruption or charger failure.

9.2 FLOAT CHARGE - FLOAT VOLTAGES

The following a2re the float voltape rarzes ~
recommerded {or the various 1y1.2s of batier- o |
ies. Use only the voltage range listed for that

* particular typz. Do not interchzrge voltzge

ranges from cone type 10 anothzr,

TABLE C
Recommended Float Vo'tanes

21510 217 |
volts per cell
217 10219

/oﬁper ceil \\\

217 t0 2.2% ‘
A 1

volits per ce.!/ //

|

|

P |
L

Lead-Antimory Types
Planté Types

Lead-Czlcium Types

Modern constant voltage output charging
equipment is recommendzd for the floating
charger me:hod of operation of Gould
stationary type batteries. This type of
charger, properly 22justed to the rezommen-
ded float volteges, tegather with acherence
to recommended maintenanc: procadures,
will assist in obtaining consisiant sérvice
ability and optimum lifc.

After the battery has been given its initizl
charge fsce Section 8.GJ, the charger should
be adjusted 10 provice the recommendcu
float vo!tage (see Table C! at the battery
terminals. For example, a 60-ceil lecd-
antimony battery should have 120 volts
maintaincd at its termina'z ... 80 cells x
2.17 volts par c2il (V.P.C.) = 130 voits.

Do not use flo2t voltages for lead-zntimony
or Planté 1yp2s higher than shown in Teble
C, as cxcessive water consumption and re
duced battery lif2 will result.

Lead-calcium types may have float voitages
of 2.17 VP.C. 10 2.25 V.P.C. maintaincd
across the battery terminals. The lower 2.17
V.P.C. value is usad where system equiprent
voltzg2 limittions will not tolarzte hizher
values In addition, if high embLiant tem-
peratures prevail, the use of 2.20 to 2.25
V.P.C. float voltage may result in reduced
battery life.

)
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9.3 VOLTMETER CALIBRATION

Panel and portable voltmeters used to indi-
catz battery float voltages should be accurate
at the operating voltage va'ue. The same

holds true for portable meters used to read
ind.vidual cell voltages. These meters should
be checked against a standard every six months
and calibrated when necessary.

9.4 CYCLE MNETHOD OF OPERATION

This method is recommended for lead-
antimony and Plznte type celisonly. Lead-
calcium cells shouid not be cycle operated.

In cycle operation, the degree of discharge
will very for various applications. Therefore,
the frequency of recharging will also vary.
The recharge i corducted by manually start-
ing the charge, generally using the normal

finish rete listed on pages and 15. The
amount of charge necer  + depends on the
number of ampeve F arge. Ifa

shorter rechargs peric ssired, higher
charge rates equa' to the e  “-hour rate of
dischiarge may b2 used when the battery is
more than 25% cischarged and the cell voltzge
on charge is belov 2.33 volts. When the c2!i
voltags reaches 2.23, the charge rate thou'd
be reduced to the ncrmal finish charge rate.
The charge should be stoppad when the sp2-
cific gravity is ten {.010) points below the
normal fully chzre:d value.

The battery is now available for the next dis-
chargs reguirement. The battery should be
given an equalizing charge morithlv by con-
tinuing the regular charge until there is no
increase in specific gravity of the pilot cell for
three hours, when using the finish charge rate.

95 RECHARGE

All batteries should ba recharged as soon as
possib'e followving a discharge. With constant
voltage chargars, this will b2 accomplished
automatically. However, to recharge in the
shortest period of time, raise the charger out-
put voltage to the highest value which the

connected sysiem wili permit. Do not exceed
those vo!tage values listed in Table D or Table
E on page 10, ~ ,

SECTION X

10.0 EQUALIZING CHARGE

An equalizing charge is a special charge given

8 battery when non-uniformity in voltage or
specific gravity has developed between cells.

It is given to restore all cells to a fully charged
condition using 2 charging voltage higher than
the normal float voliage and for a specified
number of hours, as determined by the voltage
used,

Non-uniformity of czlls mzay recu!t from o
floating voltage due 10 improper adjustment
of the charger or a panel voltmeter which
reads incorrect (higher) output voltage. Also,
variations in cell temperatures greater than
50F (2.78°C) in the series string at a given
time, due 10 environmental conditions cr
rack arrangement, can cause low cells.

10.17 EQUALIZING FREQUENCY

The foliowing guidelines covar lecd-antimony,
Planté and lezd-calcium ty;.es. Recommen-
dations not applying 1o all types vwill be so
designated.

A. An equa!’zing charge should be given
qQuarterly or as required by conditions in the
follcwing parauraphs. (MNote: lead-calcium
types floated at 2.20 V.P.C. 10 2.25 V.P.C.
may not require equzlizing charges).

B. Equalize when the temperature corrected
specific gravity of the pilot cel! (cr any cell
for the quarterly reading) is rnore than 10
points below its fuli charge value. (See Sec-
tion 11.2).

C. Equalize when the floating voltage for the
pilot cell (or any cell for the quarterly reading)
is belovs 2.13 volts or more than .04 volts be-
low the averag2 for the battery

D. Equalize to complete a recharge of the
battery in @ minimum length of time following
an emergency discharge.
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E. If accurate yuarterly records are main-
tzined (See Sect'on 14.0) and the individual
c:ll voltzges and temzerature correciad cne-
cific gravities show no increase in spread from
the previous quarterly readings, equzlizing
may be deferred. (See Section 11.2).

F. Equalize once 3 year even though pre-
ceding conditions made it unnecessary.
(Lead~calcium typsas floated a1 2.20 V.P.C.
t0 2.25 V.P.C, may not require annual equal-
izing).

10.2 EQUALIZING CHARGE METHOD

Constant voliage charging is the prefarred
mettod for giving an eg.3lizirg chere 2, De-
terming the maximum voltzgz that may be
applied to the system equipmant. This volt-
age, divided by the number of ce'is connected
in series, will establish the maximum voltage
per cell that may be used to periorm the
equalizing charge in the shortest period of
tiine.

For lead-antimony znd Planté types, refer to
Table D and for lead-calcium typzs, refer to
Tab'e E to obtain various vo':age and associ-
ated tim2 periods recommended.

EQUALIZING CHARGE
Recemmended Vo!*ac2s and Time Pericds

TABLE D
Lead Antimony & Plantl Types
Cel! Voits Time-Hrs.
2.24 80
2.27 60
2.30 48
2.33 36
2.36 30
2.39 24
TABLE E
Lead-Calciurn Types
Cell Velts Time-Hrs.
224 310
2.27 240
2.30 190
2.33 ' 145
235 , 120

2.39 o5
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- NOTE

Time periods listed in Tablzs D and
E are for celi temporatures from
700F (210C) to S02F (320(). For
temperatures 550F (130C) to £30F
(20.5°C) double the number of
hours. For temperatures 400F
(40C) to 540F (129C) use four
times the number of hours.

The abcve recommended time periods are con-

" sidered minimum. Raise the voltage to the

maximum value permitted by the system
equipment. When chargirj currant has tapered
and stabilized (no further reduction for 3
hours}, charge for the hours shown in the ap-
propriate table and for 1he battery temp2ra-
ture at the time of stakilizatinn, vntil th2
lowest cell voitags ceases (2 r.se ilunitorirg
of cell voltages shiou!d be started during the
latter 10% of the applicable tim2 period to
determine lovsest cell in battery.

SECTION XI

11.0 SPECIFIC GRAVITY

In a lead-acid ccll, the electrolyte is a dilute
solution of water and suifuric z¢'d. Specific
gravity is @ measure cf the weiwit of acid in
the electrolyte as compzred to =1 equal vol-
ume of water, Therefore, ei22ii0'yte with a
specific gravity of 1.215 maens it is 1.215
times heavier than an equal volume of water
which hes a spacific gravity of 1.000.

11.1 HYDROMETER READINGS

Specific gravity is used in determining a cell’s
state of charge. It decreases as the celi dis-
charges and increases as the ce!l is charged;
reaching its original value when the ce!l is
fully charged. Specific gravity is expressed
to the third decimal place (1.215) ard is
measured by a hydrometer ficat enclosed in
2 glass barrel/rubter bulo syringe. Draw suffi-
cient electrolyte into th2 barrel, holding the
syringe vertical and with no hand pressure on
bulb, so that float is freely floating without
touching sicles or top of syringe.
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The gravity is reac on the hydiometcr scale at

the flat surface of the electrolyte. (See Figure

' 5).

FIGURE 5

Clean the hydrometer glass barrel end float
with sozp end water as required for ease of
reacding and ficat accuracy.

When recharping a lead-calzium cell, the spe-
cific gravity reading lzgs behind the ampere
hour input du2 mainly to the very low erd of
charge currents. Mixing of the electrolyte is
slow due to the small amount of gas generated;
s0 the gravity rezdings do not reflect the actual
state of crarg2. A similar condition exists
sfter water additions. Therefore, meaningful
gravity readings can only be obtained at the
top of the cel! after an equalizing charge or
alter six weeks cn float.

For this reason, most Gould lzad-czlcium cells
have clectrolyte withdrawal tubes to permit
sarnpling of the elactrolyte at a point one third
down from the top of the plates. A long rub-
ber tip on the hydrometer is inserted into the

' tube to provide an average value of cell specific
gravity and 2 more accurate indicaticn on the
state of charge.

When taking a hydrometer reading, the base
of the hydrom.zter syringe should be pressad

B

firmly wgainst th2 tube opening to prevent
back sp'ash of electroiyte. Fill and erapty the
hydrometer at least once in cach cell before
reading. This vi!! give @ more accurate reading
of electro!yte within the tube.

1i.2 CORRECTION FOR TEMPERATURE

When taking specific gravity readings, correc- |
tions must be made for variations in tempera-

ture of the electrolyte. For each 39F (1.67¢C)

in temperature of the electrolyte abnve 770F

(259C) add one point (.001) in specific gravity

10 the observed hydrometer readings; and for

each 30F (1.670C) in temperature below 770F

(250C) subtract one {.001) in specific gravity

from the observed hydrometer readis 3.

EXANMPLE:

Ruading
Hydromttes Calt Correrad 10
_Reatling Temmerature  Correction  77°F F 1259¢C)
1.213sp.gr. €39Fi209C) «.003 puintss 1.210 sp. 6.,
1207 sp.gr. B6OTI4EC) 4005 points= 1,210 sp ¢
1204 sp.gr. 85°F(33°C) 4.0U¢ points™ 1210 sp ¢

11.3 CORRECTION FOR
ELECTROLYTE LEVEL

The loss of water from the electrolyte due to
evaporation 2s well as conversion of tha water
to hydrogzn and oxygen by chzrging current;
also affects the specific cravity value, For
example: A fully chorged cell with correct
high leve! at 770F (250C) v/il! have a nominai
specific gravity of 1.215. When the electrolyte
level has been reduced from evanoraticn anc
charging by 1/4”, the specilic gravity wiil he
approximately 6 points {.006) higher or 1.221
@ 770F(250C). Therefore, when teking hy-
drometer readings, the elzctrolyte level refer-
enced to the hih level lin2 shouid be recorded
for proper evaluation of the spzcific gravity
value. This appliss when taking a pilot cell
reading or for 107 of the cells when taking a
quarterly set of readings.

11.4 SPECIFIC GRAVITY RANGE

The nominal specific gravity of Gould stotion-
ary batteries is 1.215 @ 770F(259C). Th2
spzcific gravity may rangz from 1.205 up to
1.225 @ 770F(259C) with the el2ctrolyte level
at the high level line and still be considered
satisfactory.



SECTION X1l

120 CELL VOLTAGE VARIATION

The tabulation below indicates the normal
cell voltage variation that may exist with the
battery on float and no greater than a 50F
(2.789C) variation in cel! temperature of a
series string at any given time.

NORNMAL VOLTAGE VARIATION

Type Float Voltage  Variation
Lead-Antimony 2.15t10217VPC 202VPC.
Planté 21710219VPLC. 203VFEC
Lead-Caicium  21710225VPC. Xo0avricC

SECTICN Xiil

13.0 PILOT CELL

A pilot cell is s2lected in the s2ries string to
refiect the genera! condition of a!l cells in the
batiery regarding specific grovities, float volit-
age and temperature. It serves as en indicator
of battery condition betv.een scheduled over-
all individual cell readings

A slight amount of electrolyie may be lost
each timz a specific gravity rcading is taken,
even though it is recomm:nded that all efzc
trolyte in the hydrometer be returned 1o the
cell after readira. Therefore, it is suggestes
that the p'lot cel! be changed to another ccll
ennually to provide a represantative specific
gravity indicator for the battery.

SECTION 1V

140 RECORDS

A complete recorded history of ths battery
operation is most desirable and helpful in ob-
tzining s2tisfactory performance. Good
records v/ill also show when corrective action
may be required to eliminate possible ch2rg-
ing, maintenance or environmental problenis.

The following data shou!d be read and perma-
nently recorded for review by supervisory
personnel: .

12

A. Upon compiletion of the iritial charge

end with the battery fioating at the dasired

float vo'tag> for one week, read and recorc ;
individuz! ¢2! vcit2ges, specific gravities (,
{corrected tc 77/CF(250C), #mbient tempera-

ture plus cell temrperatures and electrolyte

levels for 10% of the cells. The cell tempera-

ture readirgs should be from each step or tier

of the rack 10 reflect temperature range of

the battery.

. This first set of readings will be the basis for

comparisor. with subsequent readings to re-
flect possible operating problems and the
necd for corrective action.

B. Weekly - Pilot cell voltage and also total
battery fluat voltzge at battery terrainals.

C. Monthly - Pilot cell voitag2, spesific gra-
vity, temy 2-aturz and ciectrolyte level,

D. Quarterly - A complete set of individual
cell readings 2s recommended in “A” gbove.

E. Any time the battery is given an equal-
izing charge (see Section 10.1), an additior.al
set of individua! ce!l readings shou!d be taken
after battery has been returned 1o ncrmal
float for one week. Th2se will serve &s an up-
dated bas's for comparison with future
readings.

s
s
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F. Record dates of any equalizing cherges
as well as 102! quantity of water when edded.
Also racord eny m.aintenance anc.'or testing
performed.

The foregoing sugaested frequency of record
taking may have to b2 modified somewhst to
suit local requirements.

SECTION XV

15.0 WATER ADDITIONS

There arc 1.0 conditions in the operation of

batteries which cause a reduction in the amount

of water in the electrolyte, resulting in a lower-

ing of the e!zctrnlyte level. These are normal ’
waporation gnd the conversion of veater into ;
hiydrogen and oxygen gases by the charging

current. These gases are liberated through the

cell vents. Periodically, this waier loss must



be replaced with approved or distilled water

to maintain the electrolyte leve! between the

high and low level lines.

If suitability of the local viater supply for use
in storage batteries is questionable, contact

your nearest Gould representative for instruc-

tions regarding procedure for submitting 2

sample for analysis. A report will be ren-

dered as tc whether or not the water is suit-
‘e,

If water is t0 be stored in containers, they
shou!d be clean and of non-metallic material;
such as: glass, hard rubber, porcelain or plas-
tic.

Infrequently used water lines should be purged
to remove accumul'ated impurities; thus pre-
venting their introduction into the battery.

Water additions should be schedulzd prior to
an equalizing charge so that mixing with the
electrolyte occurs. Also at unheated instali-
ations, arrange water additions when battery
temperature is above S00F (10°C).

Never introduce “battery additives” into a
Gould battery

SECTION XVI

16.0 TAP CONNCCTIONS

It is not recommenced that tap connections
b2 uszd on a battery, as possibie unbalanice
betv.ean the croups of cells may resuit. This
can cause overcharging of the untappad groun
of cells and undercharging of the tepped ce!ls
supplying the loed. This condition can cause
unsatisfoctory operztion and reduced battery
life.

SECTION XVII

17.0 TEMPORARY NONUSE

An installed battery that is permitted to stand
idle for a period of time should be treated in
the following manner. With the battery on
normal float, add approved water to cells to
bring electrolyie level 1o the high leve! lina.
Give the battcry an equalizing charge per
Section 10.2. Fo!lowing compietion of the
equalizing charge, open connections at the
battery terminals to separate charger and load
circuit from battery.

AN —— o —— - — . ——— " ——
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Every three mér;ths, temporarily connect bat-
tery to charger and give it an equalizing charge.
To return to norma! service, re-connect all
open connecticns, give egualizing chorge and
then return battery to normal float voltage,

SECTION XViii

180 BATTCRY CLEANING

Periodical y, clean cell jars and covers with 2
water dan.pencd cloth to remove accumulated
dust. Cell parts damp with electrolyte should
be neutralized with a baking soda - water
solution (1 Ib. of scda per gallon of water).
Apply with cloth dampenad with the solution,
making sure nune is allowad to enter the cell.
Continue to neutrzlize until fizzing action
ceases, then v.ip2 arca with, a weter dampanad
cloth to remove scda solution. Viipe dry with
a clean cloth.

Do not clcan plastic cell jars or covers with
solvents, detergents, oils or spray type cleaners,
2s these materials may causc crazing and crack-
ing of the plastic materials.

SECTION XX

12.0 CONNECTIONS

Battery terminal! and intercell connections
should be corrosion free and tight to provide
satisfactory uperation vshile on float charging
or when supplying ernergency power, Per-
iodically, th2<2 connecticns should be in-
spected. Fcr proper remova! ot corresion,
disconnect the connections invo!zed. V.'here
circuit continuity must be maintained, us2
temporary flexible cables, of adequate current
carrying capability, as paralliel connections.
Remove corrosion by neutralizing with a
baking soda - water solution. Gantly clean
the affected area using a suede brush or #00
grade sandpaper. Apply a thin coating of
No-Ox-Id “A" g-eas2 to the cleaned contact
surfaces and re-establich connection. Rein-
stalled terminal hardwyare should be torqued
1o values in Section 7.7 (Connecting Cells).
Annually, all terminal and intercell connections
should be re-torqued per Section 7.7.
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BATTERY TYPES :

[ LEAD- , ~32168°.GR.  SPECIFIC LEAD-
ANTIMONY FINISH RATE ELECTROLYTE GRAVITY CALCIUM
CELL1YPE BHP. /£ H. ANDS GALS PER CELl__~ RANGE __ CELLTYPE

T ASS 10 05 — 003 - __ 55 -

10 05 09 55 -
10 05 - 0.02 6/ -
15 10 e 0115 ‘g -
29 1.5 025 -
gu 15 .16 g -
0 50 ).32 : -
50 30 0.32 85 -
00 60 054 95 -
100 €0 054 95 -

T ) — 30 0.2 — 100 2,0r305C -5
5Q__ — 30 029 _ 100 2,00 305205
75 40 049 100 2,0r 2D5C_-7

75 40 040 ____ _ 300 ____2,0r3DSCO7 |
100 6.0 0.5¢C 100 2,01305C ¢ |
100 _6.0 0.£0 100 ~2,0r305C09 ]
40 20 043 60 - i
R S | TSR - B ot e
80 40 014 7% "
1o 5.0 1 0 65 =
120 60 1.08 85 -
140 7 AL, ¢ PR,  T— e
160 80 149 80 -

50 2.0_ 034 8 0C. 5 |
15 40 064 7% ——b 7
102 50 0.59 05 . DC- 9
125 60 0.60 ey DC-i1__
150 70 0.£6 105 LCIT !

176 90 " 1.00 — 85 DC-i5
200 100 1.7 55 EC11 |
240 12.0 1.6 “80 ECI2
2890 140 3 15 100 {1
320 160 ~ 1.8 169 e ECA7
380 _1890 2.3 85__ _ECIS__
400 200 2.2 85 EC-2)
440 20 e () EC23__
20 240 26 100 EC75_ |
PR 260 . & M- 9 _EC77_|
550 260 3.0 102 __EC7D_
€76 310 36 90 FCs17 1
71— 350 34 105> Fcsa |
782 350 49 _ 9C T FCS2)
860 43.0 48 105 FCS23
938 47.0 67 _ 90 FCS 25 _
1017 51.0 6.5 100 F(S27
1085 55.0 63 105 FCS22
1173 590 61 110 FCS 31 _ )
120 6.0 1.3 45 2.0r3ETC- 5|
180 90 1.2 80 2,01 3ETC 7
240 12.0 1.7 75 ETC- O
300 150 20 75 ETC-11
350 180 _29 60 ETCI3 |
420 21.0 27 75 ETCI5
450 230 __ 35 35 ETC7_|
820 27.0 34 75 ETC8
600 30.0 42 75 ETC21
660 ~330 4. 75 ETC 23
720 360 46 75 -
840 420 a2 i 85 -
060 "4c0 56 T 80 _ -
1920 540 5.3 °0__ o
Jggo _2.0 68 _ 80 -
1320 656.0 65 90 -
TA2 1560 _180 SRR 85 _ -
FTA-29 ___16ED_ 84.0 82 90 -
FTAS 29 1800 90.0 L 95 -
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% BATTERY TYPES B 0
~ TLEAD- 1.2i1557.GP. SPECIFIC LEAD-
1 £UTINONY FINiSH RATE ELECTROLYTE GRAVITY CALCIUM
CELLIYTE BHR A ALPS GALS PER CELL - RANGE CELL TYPE
AT W _ 340 2350 40 ! ;g -%% 13_
= 89 420 : C15
1 - 950 ngo_ 35 80 ETCA7
- 1080 540 E.a 80 F1C-19
= 200 €20 66 2 FTC-21
’ - 2.0 65 ) :;rc;g
- 1440 720 4 C-2
T 1580 780 _3; - _FiC27
- 1630 B4.0 B 90 FTC28
= 1800 __900 82 85 FTCS 20
_2MAX170 170 9.0 1 75 2 MCX-170
2 L AX-100 190 10.0 13 85 2MCX-150 |
__2NAXDS5 255 13.0 12 100 2 M'CX-755
[T mMAX 285 255 140 1.7 g0 MCX-2el |
| WMAX-30 30 17.0 6 100 MCX-310 |
__MAX:330 _380 ____180 21 90 MCX-3T0___ |
L MAXA2S 425 210 e 105 MCX-425 |
1AAX-475 475 240 28 110 MCX-475
. 1Ax 510 _S10 260 27
MAX-525 __ 505 300_ 2.7
NAX: €70 €0 30.0 45
NAX- 672 €72 H0 42
RAX- 75T 750 k) _aa
_84n 42 42
_9C3 a5 42 B
1002 50 41
1039 53 'R =N
1289 €0 39
1332 67 7.3
1359 68 81
1500 75 2.3 iy =
e NAXAETT 16:9 863 81
. NAXC3T 1680 B4 83
NAX-180T 1872 90 78
[ NAXE': 1823 02 g - ¢
_NAX12E0 1652 g8 76
o NAX20:E b 101 12.1
NAY210D  21C0 103 12.1
| NAX 218 _21ed 103 1.7 -
[ NAY.2253 2230 113 18
| NAX-2427 2430 120 1.4
NAX-2536 2529 128 107
PLANTE TYPE CELLS
04 012 50 -
08 — 0115 80 -
12 0171 N B85 -
2.0 0.35 T 85 e =
30 0.65 65 -
4.0 0.64 100 =
50_ 0_90 __9': P - ]
60 1.01 e0 = 5
7.0 1.27 o 85 __ -
80 18 5 =
_100 1.7 75 -
120 1.6 110 -
14.0 1.8 115 - ]
160 25 95 -
180 24 115 -
21.0 5.2 75 -
250 _ a6 S 90 -
200 40 105 -
33U 37 T
37.0 55 90 -
420 49 100 =
465 ___ 64 100 -
0 61 110 -




