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How To Build An Ultrasonic Rangefinder

by #ill Mixon

Eill Torode s review of the Kwik Tape in the summer CONPASS
& TAPE rewninds me of a similar experiment by Frank Reid about 5
years ago. e had bought an experimenter”s kit from the Polaroid
people that included the circuits they use for the ultrasonic
rangefinder in somc of their cameras. I was with him in James
Cave Kentucky, vhen he tried to use it to measure ceiling
heigﬁts. Besides the problems of ledges and irregular walls an
ceilings that plagued Torode s experiment, we were amused to
discover also that flying bats totally jammed the unit, causing
it to read out apparently randon numbkers. Not surprising, when
vouv think about 1it.

T would g¢uess that the Kwik Tarpe in fact incorporates the
Folaroid device. It certainly nust have something liLe it. And
the difficulty of using a device that depends on echoes in an
irregular passage is obvious. Torode correctly observed that what
one necds is a device with separate transmitter and reciever. I
have had a mental design for such a thing since about 1970, and I
have descrited it to a numher of people who might be capable of
building it. Put so far nobody has. FPerhaps this note will stir
up some action.

The problem with echoes is that they come from everything
within the beam, which can”t bhe very narrow because sound waves
are roughly an inchk long and a transducer for use in a cave can’t
te very many inches wide. The Polarcid device detects the first
¢cho, “on the reasomnable assunption that the user will want to
feccus on the closest ohject near the center of the picture. Fut
the first echo is certainly not mseful in cave surveying, since
it will usvally come from an irregularity on the walls, floor or
ceiling that is closer to the dinstrument than the intended
target. There mnay well, in fact, be no source at all of a
yrominent echo at an intended target, since the next station nay
ie the tip of a tiny formation, or just an arbitary point on a
slowly curving wall.  The solution is to have the transmitter at
the next station and to measure the time bhetween the transmissicn
of the sound and it”s arrival at the instrument. In this case,
the earliest detected sound IS what is wanted, since echoes from
walls and other things will follow less direct paths and thus
take longer to reach the reciever than the direct beam.

iy idea is very simple. A device held at the target station
would, when a button was pressed, simultaneously emit a flash of
light and a burst of sound. The light might come from a cheap,
low-power photographic strobe. The instruwment at the previous
station would measure the elapsed time between the arriva of the
light, which we can assume travels infinitely fast, and the
sound, which travels quite slowly.

Sound travels roushlvy 1100 feet per second, or about an inch
in a tenth of a mwmillisecond. In order to bte able to time the
arrival of the sound pulse withir a tenth of a wmillisecond, w
want the wavelength of thte sound to he a fraction of that or,
equivalently, the freguency to be several times 10 Lilohertz.
Perhaps 40 kilohertz, which is ultrasonic, would do nicely. Figh-
frequency sound is severely attenuated in air, es ecial{y pmolist
air, so you don"t want to use a hi;hcr frequency than necessary.
(At room temperature, air with 100 percent humidity absorbs 40
Lilohertz (kPz) at 27 decibels (db) per 100 feet, whereas the
?orregponding figure for 20 k¥Vz sound is only about 7 db per 100
‘ecet.

It would be necessary to calibrate the ultrasonic tape for
the particular cave conditions, sincethe speed of sound depends
both on temperature (changing about 1 & rer degree) and the
elevation (about 17 per thousand feet). Tﬁis could be done by
taking one reading over a taped distance in the cave. bBut it sure
would he nice not to have to use a tape on every shot.

Such a gadget should be abEe to substitute for the
traditional tarpe. Since it reauires a transmitter at the target,
it is no grood for measuring the beight of inaccessible ceilings
and such, of course, so it does not do all that the Kwik Tape
sort of thing might have done, had it worked. And it is certainﬁy
not inherently imwmune to jamming by bats, though a clever
enyginecer might bhe able to avoid the jarming without adding too

]

much cowmplexity. I°d hte interested in hearing from anyone who

builds such a thing.
FALL 1984
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No Ports, No Problem

by John Canter

Over the past year I7ve learned a few things about flush-
porting Suunto instruments. While this 1is an easy operation for
any machinist to perforu, I”ve come to wonder if it is really
necessary.

1 bave ports in ny Suuntos (see the last issue of C&T), but
Lavn“t opened them since having the dinstruments rehuilt. The
reason is simple; I selcon let them touch mud or water, except
the little ®it on my hands! This sounds hard to do, but it really
isn’t. It requires three things: 1) a rubter band wade from a
piece of inner tube on one”s helmet 2) thin rubber cloves 3) &
rag. With these three things, and sore practice, yvou can keep
your instruments reasonahly clean and damp under really bad
conditions.

Vhenever you“re not reading, the instruments stay on your
hat; the last place they will get wet, unless you're in a cave
with waterfalls. If, they need additional ©protection, use a

plastic bhag or the "Skylon" cases that came with then. When
these wear out, Preston Torsythe recommends emall compression
bandage packs, which car often be found as military surplus.
They“re just the right size. Get in the habit of alwavs

positioning the instruments with the viewing window DCVM, so that
water will not collect there. Won "t the instruments fall off your
helmet? If you have a geod rubber band, you”ll have no prohlern.

If you're wearing thin rubber gloves, vyou can often do all
the read ing with therm on. This saves time spent in removing
and replacing your gloves, but may lead to messy instrumnets 1
vou're wallowing in wmud. Im this case, T like to wear my gloves
retween stations and take thew off for each reading. T havn”t had
any problems with fogging due to the vapor cowing off ry hands,
but wmy instruments are weil—s@aled.

The final itew is very important; your rag. Asg soon as you
get mud and/or water on your instrunents, wipe it off! Of course,
your rag will soon becowe a sodden mass, but it doesn’t matter.
Just wring it out in the nearest pool or puddle and you're ready
to 0. Terrycloth is particularly desirable, gsince it remains
absortent when damnp.

In conclusion, I would try all of these things before going
to flushporting. If you get ports installed, they will help you
clean out the instruwments after you trash them, hut you“re still
going to have probklems while in the cave. If you do a lot of low
airspace work, and can”t possibly keep your Suuntos froun getting
submerged, then consider installing ports.

1 2
P p
pm—

Suunto instruments carried high and
dry. Lanyards are run through holes
cut in "Skylon" cases so that they

can be slipped on and off quickly.

(Tommy Shifflett at Perkins Spring

Cave, Trigg Co.,KY)
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The Dos and Donts of Cave Mapping
by Bill Douty
DO DON'T
Do get involved with several ponv¢ get in'abig hurry to start
groups and study how they our own project.
handle their data. ¥ proj
Don't begin by surveying a bi
Do learn about different cave, d Y ying d
equipment and how to use it,
Don't use a tape longer than 50
Do use short shots. Big feet or 15 meters. (except for
passage= short shots. drops)
Crawlways= long shots.
Don' ve paper
Do write legibly and stagger on’t sa Papers
the notes. pDon't erase .
Do choose a passage survey Don't stop sketching at any point
philosophy, i.e. degree of along the traverse.
detail,
Don't have more than 4 on a crew.
Do a survey of the entrance .
area, Don't make a "base line survey,"”
Do many cross sections. Don't try to produce a working map.
Do note unique features. Don't place cross sections on the
Do reduce your data as soon drafe, ,
as possible, Don't assume that loops are bad,
Do photocopy your notes and study the data. ‘
store separately. Don't. start the final draft until the
survey is complete,
Do use a computer or program-
mable calculator to reduce the p,nt4 uge worn or bad pens, or old
data, ink. '
Do use heavy 3 mil mylar or Don' ithout »l : ing 1 ut
polyester drafting film cgzeguiisfer v out planning taye
Do position the cave with the pont¢ sell the map.
North arrow up.
Do the plan view first and
:ggg{lét before drawing the (Reprinted from the Carabiner
Wrapup, December 1980, Vol, 7
Number 2, Submi
Do as many cross sections Ceorde Dasher ;tted to C&T by
as possible , q ¢
Do give the landowner
several copies of the map
and a copy to every person
who helped on the survey.
26
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CAVING PAPERWORK

by Jim Borden

As of 31 December 1983, the Central Kentucky Karst Coalition has put
276 surveys into Toohey Ridge caves- 262 of them into Roppel Cave alone.
You can not appreciate the difficulties involved in managing this amount
of data of data until you have tried to keep over 250 surveys organized
and correlated. CKKC's handling of the survey notes has evolved into a
long and painstaking process which I will describe here only briefly. T
don't claim that this is the best way; I am willing to consider recommended
adjustments or additions to the scenario. However, these procedures work.
I know of few large cave projects whose data processing people can make the
same claim.

HANDLING NOTES

After each expedition (ad hoc or formal), all originals are turned
over to the data archivist (myself). I cannot stress too strongly that one
of the keys to long range success is in cave data management is to treat
the origional survey notes as sacred- always get them and never let them go.

LOGGING

BEach survey gets a number, always chronological by start of survey.
The numbers are assigned sequentially, and a survey is defined as one party's
survey on one trip. In the event of underground camping trips and the like,
a survey is defined as a party's survey survey without significant break
(e.g. sleeping in camp.)

The first thing done once all the surveys are in hand is logging.
This is a two phase process which includes constructing and augmenting the
connectivity sheets and adding to the sectional descriptions. Figure A
shows a sample connectivity sheet. The sheet describes the surveys (strings)
put in and their ties to other surveys. Building the connectivity network
is the most difficult part of logging. I must know the area of the cave
where the survey was put in,and be able to figure out how the survey ties
to the Roppel survey network. Given some of the descriptions which come out
of the cave, it is occasionally a wonder that I can figure out where the
survey is in the cave. It is essential that the connectivity is done
correctly, for any error will result in the cave not hanging together
right. All connectivity sheets are cross-referenced with each other.

Once the connectivity sheets have been completed and double-checked
for accuracy, the sectional diagrams are updated. These diagrams provide a
schematic overview of the relationships between surveys, and they are espec-
ially helpful to the cartographers working on a particular area of the cave.
A section diagram is shown in Figure B.

Once the survey's relationship with the rest of the cave has been

established, there remains the painstaking process of calculating redundant
survey. The redundant survey (that is, resurvey to tie into a previous

FALL 1984



