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EDITORIAL:

Each year the National Speleclogical
Society selects from among its members a few
individuals as Fellows of the society. This
prestigious award is given for long service
to the society and to caving. However, there
are many individuals who contribute signifi-
cantly to the society. It is up to the vari-
ous grottoes, sections and surveys to recog-
nize those people who have made significant
contributions to their groups. I believe the
Cave Diving Section should establish an award
to recognize specific contributions to the
section and to cave diving.

I recommend that the Cave Diving Section
establish a Lewis Holtzendorf award to recog-
nize significant contributions to cave diving
and to the Cave Diving Section in particular.
It is only appropriate that such an award be
given in Lewis's name. Lewis Holtzendorf
died in 1975 doing what he loved. During his
cave diving career, Lewis was known for his
many cave explorations and as one of the
first underwater cartographers. There are few
underwater caves in Florida in which Lewis
has not played a significant part in its ex-
ploration. Lewis figured prominantly in the
mapping of the Peacock Springs Cave System
when the mapping of underwater caves was al-
most nonexistant. Perhaps even more impor-
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THE LEWIS HOLTZENDORF AWARD

By John Zumrick
(NSS 18788)

however, to those who knew him best,
Lewis 1is remembered for his enthusiasm for
cave diving and for the unselfish way he
worked for its advancement. Lewis was always
willing to share his diving knowledge with
others and to work for enhanced diving
safety. Lewis was clearly ahead of his time.
I believe Lewis stood for what the section
is, or at least what we all hope it |is
today. o

tant,

I will ask the secretary of the section to
include on the ballot a blank asking your ap-
proval to establish this award. The Lewis
Holtzendorf Award will be given yearly at the
winter workshop. The award will be given to
the individual who in the opinion of the sec-
tion's members has contributed wost to the
cave diving section, or to cave diving in
general over the past year. The recipient
will be selected by the nominating committee
from among the nominations provided- in a
write in blank on each years election ballot.
Generally, the recipient should be the indi-
vidual who has received the most write in
votes.

Let's recognize those among us who make
the section and cave diving go by saying we
appreciate your efforts.

DIVING IN MAMMOTH CAVE

I have just received official notice of
approval of my grant proposal to work on the
Kentucky cave shrimp, Palaemonias ganteri
Hay, at Mammoth Cave National Park, Kentucky.
The Kentucky Cave Shrimp is restricted to
very specific areas of Mammoth Cave and is
not found anywhere else in the world. It was
thought to be extinet until its re-discovery
in late 1979. Work will begin in late Octo-
ber 1981 and continue for one year.

I would like to take this opportunity to
offer an open invitation to any and all cave
divers to assist me with studies involving
the Kentucky Cave Shrimp. Individuals inter-
ested in diving the FLint-Mammoth Cave System
are urged to contact me at either of the fol-
lowing addresses:

c/0 Robert Deskins
Superintendent

Mammoth Cave National Park
Mammoth Cave, Kentucky 42259
(502) 758-2251 (office phone)
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By A. T. LEITHEUSER

c/o Dr. John R. Holsinger _
Department of Biological Sciences
0ld Dominion University

5201 Hampton Blvd.

Norfolk, Virginia 23508

(804) 440-3606 (office phone)

Mr. Deskins is in charge of all activities
taking place on the park property and Dr.
Holsinger is the Principal Investigator of
the project.

This is a unique opportunity for cave div-
ers to provide the expertise necessary for
the success of an important project in cave
biology. The most important aspects of this
project rely on cave diving to obtain data.

I will be able to provide each volunteer a
place to stay for the duration of your visit.
I will also have some eguipment available for
your use. However, the exact nature of this
equipment has not yet been determined.

I look forward to diving with you soon.




WET CELL NICKEL CADMIUM BATTERIES
; BY

GEORGE BRKICH

This chapter is prepared. to acquaint you with the
fundamental - operating characteristics of “the
sintered-plate, nickel cadmium cell and batteries. The

cell is the fundamental unit of the nickel cadmium battery

and is constructed in the following way.

Theuplates are made by a powdered nickel process in

which nickel powder is deposited at high temperatures onto

a fine nickel-screen base. This high temperature process
causes the small grains of nickel powder to weld themselves
to this screen, resulting in a very porous material that is
approximately 20% solid metal with 80% free space.

To give the plates the proper polarlty,- one set of
plates are impregnated with nickel hydroxide to give it a
positive polarity, while the other plate 1is impregnated
with cadmium hydroxide to give it negative polarity.
Within the cell container, whether it is ©plastic or nylon,
the plates are separated by a nylon insulator, and it also
serves. as a reservoir. for the —electrolyte. This
electrolyte 1is made up of a 30% by weight solution of
potassium hydroxide (KOH) in distilled or demineralized
water, Since no overall chemical change occurs in
electrolyte during charge or discharge, no changes in the
specific gravities are observed. The specific gravity at
70 degrees fahrenheit will remain between 1.24 - and 1.30
with 1,29 as the norm. The electrolyte ‘level should be
kept at all tlmes just above the top of the plates,

‘ Nickel cadmium batterles, like all batterles, are
rated by their normal discharge voltage, normal capacity
and time., Nickel cadmium cells. have a normal discharge

“voltage of 1.2 volts per cell times the number of cells
(i.e. 10 cells = 12 volts). |

Capacity is defined as the quantity of electricity,
- measured in ampere-hours, that a battery can deliver from
its completely charged state to 1its discharged state.
However, because 1its capacity depends on the . current rate
at which a battery is discharged, the discharge rate must
be stated in order for ~the capacity rating to be
meaningful. For example, a battery rated at 10AH at a one
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hour rate can be discharged at 10 amps in one hour, but a
battery rated at 10AH at a 12 hour rate can only be
discharged at .8 amp for 12 hours to have the same
capacity.

Unlike ‘lead acid batteries, there is no way of
determining the precise state of charge of nickel cadmium

‘batteries without discharging the battery at a known

current rate, checking the time for discharge and then

calculating what state of charge had been in the cells,
‘Neither the specific gravity of the electrolyte, nor the

terminal voltage of the battery or of its individual cells
is any indication of state of charge. Since terminal
voltage will remain constant over 98% of discharge cycle,
its measurement will not provide a valid state of charge
indication. However, it is possible to determine the

‘approximate state of charge by discharging the battery for

15 seconds at one-half the amp-hour rating of the cells
(i.e. AH-10 discharge at 5 amps for 15 seconds).

If the cell voltage reading is 1.25 volts or more per
cell, then the cell is more than one-half charged., If it
is less than 1.25 volts per cell, then it is 1less than
one-half charged, This also works for dry nickel cadmium
batteries and cells. ' - '

There are many procedures for charging vented nickel
cadmium batteries. All the procedures are variations of
two fundamental methods; the constant current and the
constant voltage method.

The constant voltage method is the most commonly used
method. It is used with an engine-driven generator, common
battery charger, or automotive charging system (car
battery). It has the advantage of being able to rapidly
recharge a discharged battery. The one important
disadvantage of the constant voltage system is capacity
inbalances which can be created among cells during charge
and discharge cycles. This requires that the cell or
battery be periodically reconditioned. If the constant
voltage system can deliver two times the ampere-hour rating
of the battery, it will require only about one hour to

restore 98% of the battery's capacity.

The constant current method requires that the battery
be charged at 20% of its amp-hour rating (i.e., AH-10
charge at 2 amps)  for the first four hours, or until the
battery reaches 1.50 volts per cell then continue to charge
for 15 hours at 10% of its rating in amp-hours. But for
fast charging, using the constant current method, charge at
60% of the amp-hour rating for one hour or until the cells




reach 1.56 volts per cell, then charge at 10% for four
hours., ' . '

In addition to the constant current and constant
voltage methods of charging, there are a number of
combinations of the two. There are also other methods such
as pulse charging, o

In a”_nickel cadmium battery cell, the 1level of
electrolyte changes considerably with the state of charge,
Even when a cell is fully charged, the electrolyte level
will vary during the time between the beginning and end of
a charge,. This is due to the slow and uncontrollable
rising of the gas bubbles that are generated between the
plates during the overcharge portion of the charge cycle.
At this time, the gas bubbles within each cell are being
evenly generated from the surface of the plates and rising
to the surface of the electrolyte. This is the time that
any adjustment of levels must be made, usually to within
one-quarter inch of the top of the case. The adjustment is
made by topping the cells up with distilled or
demineralized water only!

Since the water consumed by the nickel cadmium vented
cell is directly proportional to. the amount of overcharge
they receive, the required period between electrolyte
adjustments will depend solely on operating conditions,
The relationship between overcharge and water loss is the
consumption of approximately one c.c. of water per 3AH of
overcharge. The period between required maintenance and
the checking of cell balance is a function of the number of
deep cycles and overcharges. Unfortunately, there is no
known way to establish this period. However, in all cases,
the period of time between electrolyte adjustment becomes
progressively shorter as this time approaches.

The prescribed maintenance 1is first to totally
discharge the nickel cadmium battery. The purpose of this
discharge is to determine the electrical characteristics
and balance of the battery and cells. The results will
determine the steps that should be taken to recondition the
battery. ' '

Discharge the battery on a variable resistance to
provide a constant current up to 100% of the amp hour
rating of the <cells (i.e., AH-12 at 12 -amps), or more
common, to use the light it was designed to power as the
load by submerging the lighting head in a container of
water for cooling, but keep the batttery pack out for
further testing. ‘ :




Record the time at the start of discharge and the

current, if possible, Monitor individual cells
periodically during discharge, Record _the time at which
the first ce reaches volt, Continue to discharge the

battery. Your only concern in the discharge is the time
the first and last cell reaches one volt, It is not a
cause for concern if a cell drops to zero volts and
reverses polarity during discharge. Simply short out the
cell's terminals for the remainder of this discharge.
After all of the cells have reached .5 volts, insert
shorting clips on the remaining cells between the
terminals, Leave these clips on overnight to allow the
cells to completely discharge and the battery to cool.
With the times recorded, compare the first cell's time to
reach one volt, to the last cell's time to reach one volt,
If the first cell's time is equal to or greater than 85% of
the last cell's time, this reflects a battery whose cells
are within an acceptable range of capacity balance.

Example: 12 AH battery discharged at 10 amps. The first
drops to one volt at 90 minutes with the 1last cell at 100
minutes.

This would be a balance of 90% which is better than
required. If this . .wag the case, the battery  should - be
recharged, its electrolyte 1level adjusted and returned to
service. not at o) ore roceed_as follows

After the battery has cooled to room temperature,
loosen all vent caps, but do not remove. Adjust
electrolyte to the top of the plates only. Charge the
battery to one-half the amp hour rating for one-half hour.

Example: a 12 amp hour cell charged for 30 minutes at six
amps.,

Discharge to .5 volts, then place shorting clips on cell
terminals, Allow battery to cool for two hours, then
recharge to 100% of capacity and retest. If the capacity
balance has been restored, recharge and return to service.
If not, repeat a second time. If after the second deep
cycle the battery cells have not restored balance, replace
the defective cell (the first cell to reach one volt) and
retest, After recharging the battery, retightening the
vent caps and returning to service, the next prescribed
maintenance is cleaning the battery.

Prepare a solution of one cup vinegar and two gallons
cold water, After assuring that the relief caps are on
tight, wash each cell with the vinegar solution, then rinse
in cold running water, DO NOT allow any water or solution
to enter the cells, Dry with a clean towel. Remove the
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cap vents from the cells and submerge them in a container of
distilled or demineralized water. The purpose of this treat-
ment 'is to dissolve the salts which may have accumulated in
the vents. Replace all o-rings. Take precautions to pre-
vent any foreign particles from falling into the cells. Re-
place cap vents on the cells. Coat all terminals and con-
nectors 1lightly with silicon grease using a small paint
brush.

Always when working with the battery, recheck all cell
polarities. Then check again. '

If the above procedures are carefully followed and regular
preventative maintenance is performed the wet nicad battery
is the most reliable energy source for the powering of cave
diving lighting systems and underwater propulsion véhicles,

NOTES, ACKNOWLEDGEMENTS and REFERENCES

. Marathon Battery Instruction Manual

Sonoton Battery Service Manual

Saft Operating and Service Manual
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Alexander Battery Manual

Zen Buddism and the Art of Nickel Cadmium Batteries
Interplantary Enterprises, Nicad Battery Division
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WORKSHOP NOTICE

The 18th Cave Diving Workshop will be held on January 1-2
in Branford, Florida. Registration will begin at 4 pm on
January 1 and will be followed by talks and presentations
from 5 to 10 pm. Sessions will continue on Saturday begin-
ning at 8 am and continuing until 12. Diving and demonstra-
tions will follow. The meeting will reconvene at 7 pm with
slide presentations and the section meeting. '

Preregestration: NSS CDS members $3.00
(until Dec 15) others $5.00
At the door NSS CDS members $5.00

(after Dec 15) others $7.00
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CONFESSIONS OF A CAVE DIVER

OR

HOW TO MAKE YOUR OWN SINKHOLE

Forgive me Hodag for I have sinned,
What is it my son?

I have violated your eleventh command-
ment.,

Ah, yes. The one about conservation.
That's the one. All my life I have
taken nothing but pictures and killed
nothing but time when in one of your
sanctuaries.

Good!

And I didn't even leave
gince I am a cave diver.

footprints

Well done, good and faithful.

But Hodag,
stray.

Uh-oh.
I didn't mean to do it, but you see we
only have one cave in downtown Winter

Park.

A sorry state of affairs.

Yes, and its been closed for years,
You must not yield to temptation, my
son.

But Hodag, you don't understand. I
have broken no gates, nor erected
graven ladders over fences in the
night. Though I have considered it,

He who has lust in his heart...

Yes, Hodag,
sinkhole.

I have lusted after that
That's the problem.

We can forgive that, my son,

But that was only the beginning. You
see, I wanted that sinkhole in my own
backyard.

than I

This sounds serious

thought.

more

I have recently gone a-

45

CAVER:

Hodag:

CAVER:

HODAG:

CAVER:

HODAG:

CAVER:

HODAG:

CAVER:

HODAG:

CAVER:

HODAG:

CAVER:

By Sheck Exley
(NSS 13146)

S0 one day during decompression my
buddy and I hit upon a diabolical
plan. We had noted how catfish are

able to penetrate underwater caves to
depths and distances far in excess of
what divers can attain. So, we hur-
riedly gathered one hundred catfish in
in a net.

Protect my ears from such blasphemy.

But Hodag, they aren't cave adapted.
Though that doesn't make me feel much
better after what we did to them. You
see we equipped them with a cave radio
transmitter/receiver, trained them to

respond to directional signals from
radio triggered impulses...

How gastly!

And equipped each one with three
“pounds of plastic explosive and a re-
mote trigger. Next, we three the
whole net bag over the fence into the

closed sink.
Egad!

The next step was to get a mobile sur-
face sending and receiving system, so
we went over to Al's Used Cars to have
the radio installed in one of his
Porches. That's when it happened.

What happened?

We were trying the radieo out at Al's

when, wouldn't you know it, one of
those darn catfish swam right under
the used car lot.

How awful.

Yes, and the worst part about it is

that the city condemned the sink, put
a fence around it, and won't 1let us
dive it.

Crime doesn't pay, my son.

Yes, Hodag, but there are 99 more cat-

fish...
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