by E. J. LORENZ
BATTERIES — which one shall 1 use?

Will one penlight cell be enough?
What is the smallest 45-volt battery ob-
tainable?

These are only a few of the questions
asked by a person starting on radio con-

trol of model airplanes. As batteries con- -

stitute the bulk of the weight and space
in a radio control receiver, this article
will deal exclusively with power require-
ments for receivers. A large percentage
of radio control transmitters in operation
foday are battery-powered, but since
weight and space are not so critical, the
larger the battery the better.

Before continuing, a word about charts.
They are self-explanatory and all com-
putations were made under laboratory
conditions with standard fresh batteries.
Field tests and flights also were made to
substantiate the laboratory figures. Since
Eveready and Burgess make the only
complete line of small batteries suited to
all phases and types of radio control
models, these batteries are the ones used
for compiling data on the 45-volt “B”
supply. All makes were tested and the
rlesults averaged, since the values were
close.

There is one other type cell which may
prove to be very popular for radio con-
trol use: the Mallory mercuric-oxide cell
which made its debut during the war.
At present they come in two sizes: 17
diameter x .671 high; and 1-1/4" diam-
eter x .575 high; they weigh 1 ounce and
1-1/4 ounce respectively. Tests are now
being made to ascertain their value for
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radio control work.

The peak voltage of these mercurie-
oxide cells, which varies under load, is
but 1.3 volts at maximum. This should
not be a detriment since tests have been
run on receivers using an RK-61 tube
with a filament voltage as low as 1.05
volts. With proper adjustments in the
circuit, the tube and receiver continued
to function perfectly all the way from
1.3 down to 1.05 volts.

The cells themselves are compact in

design and have a steel outer case, which
is the positive terminal. They are non-
cerroding and their method of construc-
tion and design give them an exceedingly
long life at moderate current drains (up
to about 200 milliamperes). At current
drains of 50 to 125 mils, their life is up
to 100 times that of pencells or interme-
diate size flashlight cells,

The majority of model builders seem
to be interested in what is best as to size,
weight and workability. This being the
case, the technical workings of wet and
dry cells will be passed over and just the
highlights, such as the everyday practical
information on batteries, will be given.
Those desiring detailed information on
these two type cells may obtain it from
high school text books or at the library.

As most modelers know, one “battery”

or cell, has a theoretical potential of 1.5
volts for the “dry cell type” and 2.1 volts
for the lead-acid type wet cell. Due to
improved mixes now used- in dry cells,
all of those tested were over 1.5 volts,
some being as high as 1.75 volts. The wet
cells, fully charged, were up as high as
2.5 volts per cell. Even though the ini-

tial voltage on cells may be high, it drops

off rapidly, and the cell then maintains a

fairly steady though somewhat lower
voltage output. This downward voltage
curve becomes steeper as the current
drain is increased. By adding cells in
parallel, the current drain per cell is less,
and due to the given resistance in the
circuit a higher voltage is maintained
over a greater period of time. Hence it
is best to use as large a battery, or group
of cells, as possible. The life of the bat-
tery, consisting of a group of cells con-
nected in parallel, is greater than it would
be if the same number of cells were used
individually, although the wvoltage re-
mains the same in either case.

Perhaps you have noticed that your
batteries seem to hold up better during
summer than during cold winter flying.
Heat Increases the chemical action of all
cells and thus temporarily increases the
call output. All cells are tested at a
standard temperature of 70° Fahrenheit.
The voltage of a cell increases approxi-

- mately .01 volts for each 13° F. rise. The

amperage also increases, but this varies
with size of the cell. When the tempera-
ture of a cell is increased, the wvolt-
age/current characteristics are increased
and itake on the capacity for that tem-
perature. The maximum temperature for
this is approximately 105° to 115° F. When
a cell has been overheated, for one reason
or another, lowering its temperature will
decrease its capacity; subjecting a cell to
low temperature also decreases its ca-

‘pacity. Although any temperature above

20° will not harm batteries for model
work, it is interesting to know that at



15° to 20° below zero, a cell has only
about 15% to 25% of its rated capacity,
as measured at 70°, Keep your cells and
batteries in a cool place in order to pro-
long their shelf life. Continual warm or
hot temperatures will increase local ac-
tion in the cell itself and also contribute
to loss of moisture.

A given size cell is rated at a certain
current drain. An attempt to obtain a
higher current drain will only tend to
heat the cell and thus shurten its life.
For example, an attempt to draw three
amperes from a penlight cell will result
in a life for the cell of but a few min-
utes. It will also become warm to the
touch. But three amperes drawn from a
large number six dry cell will have little
or no effect on the cell for the same
period of time, This heating of a cell,
under high current drain, is due to in-
ternal resistance of the cell. The smaller
the individual cell, such as used in small
hearing aid batteries, the greater should
be the care in seeing that the current
‘drain for that size cell or battery is not
exceeded, in order that maximum life be
obtained from the battery. Of course if
economy of operation is of no importance,
a larger current drain may be used, but
it will be available for a much shorter
period of time.

As stated before, the charts are self-
explanatory as to current drain and volt-
age at any desired time. All tests were
continuous and therefore the life of the
cell or battery will be greatly increased
if used intermittently. The actual total
life will depend, of course, on how long
the cell or battery has been “on” com-

ared to its “off’’ period.

Dry cell type batteries cannot, as a
general rule of theory, be recharged after
they have been in use for any length of
time. They can, however, be boosted
temporarily by placing them across a
larger capacity battery for a short time,
The negative terminal of the smaller bat-
tery must be connected to the negative
terminal of the larger, and likewise for
the positive terminals. For example, if
you employ the usual two cells in series
as a flight battery, use three No. 6 dry
cells in series as a booster. Also, have
your booster plugs so arranged that the
booster will always be connected directly
across the flight hattery whenever used.

A dry type cell will “recharge” itself,
due to the depolorization action of the
mix, when left disconnected after having
been in use. This accounts for the much
longer life obtained from cells andbat-
teries when they are used intermittently
instead of for continuous duty.

The radio control enthusiast would do

well to look into wet type cells for low
voltage power sources. The prime ad-

vantage of this type cell is the high am-

pere capacity, resulting in longer life, as
compared to a comparable size dry cell.
As a power source for ignition escape-
ments, solenoids or motors, the author
has found them unexcelled. The main
disadvantage of wet type cells is the
spilling of the electrolytic and the fact
that they need to be charged. The first
item may be solved one of these days,
thereby making a wet cell as “dry” as a
dry type cell. The second item should
be of little concern to the model huilder
since all that is needed is an inexpensive
charger which the modeler can make or
purchase from most of the manufacturers
of these type batteries. Since all wet
type cells are sold in a dry condition, the
electrolytic, as specified by the particular
manufacturer, must be added and the
battery then recharged. Once the liquid
(Turn to page 62)
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Batteries for Radio Control
(Continued from page 29)

is placed in the cell, the cell must be
kept in a charged state; otherwise sul-
phation will occur, rendering the cell
useless.

A fully charged lead acid cell, such as
used for mndel work, loses 1% to 1-1/2%
of its charge per day if left in an unused
state. If once charged and then left idle,
a wet battery should be charged at least
once every two weeks to keep it in good

condition. Cells have gone as long as 30
~ to 40 days between chargings, but this is
not generally recommended. Vitamite
batteries, by tests, have a life cycle of
around 300, which means they are good
for that many rechargings. Since a pen-
- light cell is not rechargeable, the life
" span energy of the aforementioned wet
cell is equal to the energy expended by
the amazing total of 600 penlight cells.
Thus it can be readily seen that a wet
type cell will last longer than a compar-
able dry cell under the same conditions.

Modelers probably will obtain more in-
formation from the charts and diagrams
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than from a thousand more words. S0
in closing, here is a brief summary:

Be sure your batteries are fresh. Check
them with a voltmeter, preferably while
under load. :

Do not attempt to draw too high a cur-
rent from your cells or batteries unless
- economy is secondary.

. Do mot overheat your batteries and
expect them to be normal when the tem-
perature again becomes normal. Over-
heating a cell or battery, either by rais-
ing the external temperature or employ-
ing excessive drain, will lower the cell
capacity. Store your cells in a cool place.

When using “wet” cells, keep them in a
charged condition. If left uncharged, after
the electrolytic has been added, sulpha-
tion will occur and the cell will be dam-
aged. ,

Whenever possible, use boosters. Be
sure to observe polarity when connecting
boosters. Positive terminal of booster
must be connected to positive terminal
of flight cell or battery, and negative ter-
minal connected to corresponding nega-
tive terminal.

Remember, cells connected in parallel
give far longer life than individual cells.

This article has dealt principally with

radio control receiver power sources, and
although the author is a firm believer in
the bright future of radio control, there
is still a considerable amount of work to
be done in this field. The more model-
ers who take up this interesting phase
of building the faster and better it will
be developed.

Comments on Battery Drain Chaut.

All life tests were continuous under full
load except for the 22-1/2 or 45 volt “B”
batteries, which were computed on a 12
hour per day basis. End point voltages
were taken to a conservative 1.1 or 1.2
volts per cell instead of the regular 1.0 or
0.8 volts per cell. A high end point volt-
age was used for the chart so as to take
care of critical circuits or components
where a lower voltage cannot be tolerated.
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Winning Free-Flight Gassie

Study the plans for the 1947 NATION-
ALS CLASS C OPEN winner in the Febru-
ary issuc of this Magazine. This ship won
the event and the Model Airplane Neivs

Trophy for its designer and builder, Jerry
Brofman.
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