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BURGESS RECHARGEABLE, SEALED
NICKEL-CADMIUM BATTERIES

Sealed nickel-cadmium batteries bring to the designer of portable
equipment the advantages of the rechargeable nickel-cadmium electro-
chemical system. Their sealed construction makes unnecessary the addition
of electrolyte such as is normally required for rechargeable batteries. It
also eliminates the problems of corrosive fumes or acids that are usually
present with rechargeable batteries.

Each battery is hermetically sealed and requires no maintenance
except recharging when its useful life has been exhausted. Recharging
will again restore it to peak operating efficiency. Nickel-Cadmium batteries
have numerous qualities which lend them to varied applications. Among
these are:

Rechargeability

Nearly constant discharge potential
Excellent charge retention

Good low temperature characteristics

Rugged sealed in steel construction which will
stand more abuse than any other cell

6. No electrolyte additions required
7. No corrosive fumes with which to contend
8. Low cost per hour of use

OrLN -

Burgess sealed Nickel-Cadmium batteries can be recharged satis-
factorily many times. They may stand for long periods of time in either
the charged or discharged state without any adverse effects

Burgess Nickel-Cadmium cells are ruggedly constructed, using expen-
sive, high quality components. They will give satisfactory, economical,
trouble free service when used within their recommended ratings in appli-
cations where the use of rechargeble cells is justified. Applications which
have previously been economically impractical for dry cells due to high
energy requirements are now practical and possible with this complete
line of rechargeable batteries.

OPERATION OF THE SEALED NICKEL-CADMIUM BATTERY

A secondary cell is a combination of active materials which can be
electrolytically oxidized and reduced repeatedly. During discharge, the
negative electrode is oxodized and the positive electrode is reduced, the
chemical action producing electric power. Both electrode reactions are
reversible in the secondary cell, therefore, with proper external current
input, the discharge reaction is driven in reverse and the electrodes are
recharged. A simplified basic equation of the reaction may be written thus:

Cd + Ni (OH); ¥~———5 Cd(OH), + Ni(OH),

The sealed cells of button and cylindrical configuration use electrodes
which consist of molded screen-encased active materials. In all rectangular
cells except the “SP” series the electrodes consists of pressed active mate-
rials held in perforated steel pockets locked into welded frames. The “SP”
series cells have electrodes of sintered nickel plates impregnated with
the active materials.

Nickel-Cadmium batteries generate gas during the latter part of
a recommended charge cycle and during overcharge. When the cell is
fully charged ond on charge, hydrogen is formed at the cadmium elec-
trode and oxygen is formed at the nickel electrode. In vented type nickel-
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cadmium batteries the hydrogen and oxygen so generated is liberated
to the atmosphere along with entrained electrolyte fumes. In a hermeti-
cally sealed nickel-cadmium cell it is therefore necessary to develop means
of using up the gas which is generated therein. This is accomplished as
follows:

1. The cadmium electrode of the battery is built to provide excess
ampere-hour capacity.

2. Assume both electrodes are in the fully discharged state. Charging
the battery then causes the positive (nickel) electrode to reach full
charge first, at which time it starts generation of oxygen. Due to
its excess capacity the negative (cadmium) electrode has not yet
reached full charge and cannot cause hydrogen to be generated.

3. The cell is designed to permit the oxygen formed to travel to the
surface of the cadmium electrode. There it reacts, forming electro-
chemical equivalents of cadmium oxide.

4. Thus, when a cell is subjected to overcharge, the cadmium elec-
trode is oxidized at a rate just sufficient to offset input energy
and the cell is kept at equilibrium at full charge.

If charged at the recommended charging rate this process can con-
tinue for as long as two or three charge cycles without damage to the cell.
The charge rate used determines the level of oxygen pressure established
in the cell.

Charging at high rates may produce oxygen faster than it can react
at the cadmium electrode. This could cause pressures which would rupture
the seal.

BATTERY SIZES

These batteries are available in a variety of sizes ranging from the
small button type CD1, rated at 1.25 volts and 20 milliampere hours to
the large rectangular CD111, rated at 1.25 volts and 23 ampere hours.
All sizes are described in detail in the following pages of this manual.

Special batteries not shown here can be made to meet specific
requirements.

SERVICE LIFE RATING

The size of sealed nickel-cadmium cells is normally expressed in
terms of a nominal milliampere-hour service life such as 20 milliampere-
hour size, 50 milliampere-hour size, etc.

METHODS OF EXPRESSING RATE OF DISCHARGE

The conventional method is to speak of the rate in terms such as
the “10 hour rate”, or the /5 hour rate”. By this it is meant that the rate
of discharge is such that a battery draining at that rate will deliver its
nominal milliampere-hour rating in the length of time used to name
the rate.

The following tabulation further illustrates this method of expressing
rate of discharge.

Total Time of Discharge Milliamperes
Conventional Required to give nominal Drain
Method milliampere-hour Capacity .
10 Hr. rate 10 Hours Nominal ma-hour capacity
10 Hours
5 Hr. rate 5 Hours Nominal ma-hour capacity
5 Hours
2.5 Hr. rate 2.5 Hours Nominal ma-hour capacity
2.5 Hours
1 Hr. rate 1 Hour Nominal ma-hour capacity
1 Hour
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DISCHARGE CHARACTERISTICS

The discharge curves are quite flat and will stay in the range of
1.20 to 1.25 volts per cell except on heavy drains. A heavy drain would
be considered to be about the 5 hour rate or heavier.

Cells should not be discharged to an extremely low closed circuit
voltage. Permanent damage may result if this is done. Best results will
be obtained when recharging is started when volts per cell have reached
about 1.1 volts under load.

RECHARGING

Cell polarity must be observed or permanent damage may result
to the cell. Connections must be made only by pressure contact unless
the cell or battery is provided with special solder lugs. Soldering directly
to a cell may damage the seal.

Recharging should normally be conducted at the rate in milliamperes
which is equal to about 10% of the nominal milliampere hour capacity.
Heavier charging rates than this are not recommended. For example,
recharge 450 ma.-hr. cell at about 45 milliamperes. Cells should be
charged at this rate for about 14 to 16 hours. An occasional charge of
as much as twice this amount will not be harmful to the cells.

Nominal Recommended Charoing Rate Trickle
Rating for 14 - 16 Hrs. Charge Charge Rate
20 MAH 2 ma. 0.007 ma.
50 MAH 5 ma. 0.017 ma.
100 MAH 10 ma. 0.034 ma.
150 MAH 15 ma. 0.050 ma.
225 MAH 22.5 ma. 0.075 ma.
450 MAH 45 ma. 0.150 ma.
2500 MAH 250 ma. 0.830 ma.-
A typical charging circuit is pictured here.
TRANS. RJE\(L:T R3
15v ”i i ! vL VVYM ( ) a2
AC 3 ¢ = % R2 =Y\
N T )
R1
TRANS. — Transformer, Pri. 115V., Sec. 100V. to 135V.
RECT. — Rectifier, 115V. A. C., Rating as needed.
C — 10 MFD., 150V. D. C. Electrolytic Condenser.
M — Milliameter with range as needed.
R2 — 12000 ohm Resistor, 2 Watts.
CHARGE CURRENT Rl R3
2— 15 MA. 1000 Ohms, 10 W. 50000 Ohms, 10 W. Adjustable.
15 — 40 MA, 1000 Ohms, 10 W. 5000 Ohms, 10 W. Adjustable.
40 — 150 MA. 250 Ohms, 10 W. 1000 Ohms, 25 W. Adjustable.
150 — 250 MA. 100 Ohms, 10 W. 250 Ohms, 25 W. Adjustable.

During a floating charge the maximum voltage should be in the
range of 1.33 to 1.45 volts per cell. Except for Trickle Charging, the charg-
ing recommendations made here assume the cell has been completely
discharged to about 1.1 volts under load. In instances where cells are not
completely discharged (example, about %2 of the available mah capacity
used) the length of the charging period should be adjusted to put back
into the cell about 140% of the energy removed by the preceding dis-
charge period.

RETENTION OF CHARGE

When a fully charged cell is allowed to stand idle it will gradually
lose its charge. This loss is hastened considerably by high temperatures.
The following table illustrates this.
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Approximate Retention of Charge Expressed as % of
Initial Capacity When Stored at Various Conditions

Storage Conditions

Storage 131°F. and 125° F. 113°F.

Period 100% R.H. Dry Dry _70°F. 40° F.

Initial 100% 100% 100% 100% 100%
1 mo. 20% 30% 60% 88% 95%
2 mo. 5% 25% 32% 82% 90%
3 mo. 0 0] 18% 80% 89%
6 mo. 0] 0 0] 67% 89%

12 mo. 0 0 0] 41% 79%

Cells which are allowed to stand idle are not harmed by the gradual
self discharge that takes place. They may be restored to full operating
performance by recharging by the methods previously described.

TEMPERATURE CHARACTERISTICS

These cells and batteries are not recommended for use beyond the
range of 0°F. to 115° F. Excessively low or high temperatures may
cause leakage.

The following tabulation shows the effect of discharge temperature

on service life cells discharged at the 10 Hour Rate.”
Approximate

Discharge Temperature Percent of 70° F. Capacity
113°F. 93%
70° F, 100%
40° F. 93%
28° F. 88%
—4°F. 60%

NORMAL LIFE

The life of the cell or battery is based on the drain and nature of
its discharge cycles. If the battery is only partially discharged (%2 to % of
its capacity) on each cycle, then the number of cycles possible before the
battery’s usefulness is ended, is extended.

Where discharges completely exhaust a cell the cycle life can be con-
siderably less. Where the recommended cut-off of 1.1 volts is observed
hundreds of cycles should be obtained. Also, when cells are operated
according to recommended procedure, termination of cell life will not be
sudden. Rather, a gradual decline in capacity will result, allowing replace-
ment on an orderly schedule.

ESTIMATING SERVICE LIFE

This may best be done by use of the Service Life Curves. The follow-
examples illustrate the use of these curves.
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3 (Cut along dotted line)

BURGESS S
NEW BATTERY DESIGN
BURGESS BATTERY COMPANY (For use with Carbon-Zinc, Mercury

DIV. OF SERVEL. INC. and Sealed Nickel Cadmium Types)
Freeport, lllinois

Listed below is information on the characteristics of a battery we need for special
purpose uses. It is understood that you will send us full details before developmental

work is started.

APPLICATION:

NOMINAL VOLTAGE:

END POINT VOLTAGE: (Closed circuit voltage at
which battery must be replaced)

INITIAL CURRENT DRAIN: (Amperes or Milliamperes)

TYPE OF LOAD: (Resistor, Filament, etc.)

DISCHARGE SCHEDULE: (Continuous, 4 Hr. per day, etc.)

DESIRED BATTERY LIFE: WEIGHT (Max.)

DESIRED PHYSICAL DIMENSIONS (in inches):
Width Body Height
Length. Overall Height

TYPE OF TERMINALS,

LOCATION OF TERMINALS

OPERATING TEMPERATURE____~ STORAGE PRIOR TO USE____

STORAGE TEMPERATURE

REMARKS (Special features not covered above):

COMPANY NAME

ADDRESS

CiTy ZONE STATE

SEND TO ATTENTION OF:

Use opposite side for sketches
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