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How To Build An Ultrasonic Rangefinder
by iiil1 l'lixc,rn

Iij11 Tor:ocie-s revier,.'of the llvrilr Tape 1n the sunnrer C0lillA[;S
I TAI,F] rer:1ncls ilre of a sir,rilar cxperir:ent ty F'ran]: lleici about 5
years ato. I'e hacl 56qr1l:t en exferlr:renter-s kit frour Lirt'Polaroicl
i'eop1e tt'at inclrrded thc circirits ti:ey use for the trltrasonic
i'ani,e-fincler in $oiirc of tlrej.r caneras. I u?as r.'jtll iiir:' in Jat:ies
Cavb. Kentuci;v. r.'lten l,e tried to use it to neasure celling
l,i,it1Lrs.'---i;Jiais tlro irc,hlens of ledEes ancl irreltrlar r'ra1ls and
C<:ilinlS tllat t, 1ar''rrecl 'Torode-S eXf,erit-',ent, \r'C l/ere anuSed to
discover also tirat'flyint bats totallr' janrt'is6i tli6 ttnit, causing
it t6r reatl out aflareirtll randonr nunl-,-eri. )lot surFrising, r^rlre'n
vou think- aLout it.' I rrould f:uess ttrat ttre Flvril'. 'l'ape in fact j,ncoTl.orafes !i'qFoli'r6iti <l t.vicL. It certainlv 1.: ust iravc soiletlinl 1il'e it. AnC
tlrcr rlifficultv of trsin,:i ;r ribrtice ttrat rlel;cnds oD eciioes in an
irrerflrrlar pas!ag,e j.s obVious. Toro'je correc-t1y ot,served that what
one iiccds is a iievice r.;ith ser/a"r;rte transmitter ancl recicver. I
liave [;ld a nental design for sirch a thinli since _at'out 1974,. ancl I-

]rave rlcscril'ecl it to 5 nunher of r:coTile who r,ligt:t fe capablc of
hrritrdinl: it. ltrt so far nohoCv has. l'crlra])s this note t"i11 stir
Un s0ne action.

The 1-'rohlerii r.rith echoes is that tlrey couie frorr everythinS',
r,'itl,in the bean. whic.h can-t ire v€rr,'narro',r l'ecause souncl hraves
;r; i.iugiiiy an inci 1on1' antl a transdiicer for Llser in a cave can-L
l:r: verv'mairv.inclies vride. The i'olaroid device detects the first
c:ciio. on ti'e reasonabl.e :rssunrp,tion that the usell i+ilf r'/ant to
fccus on tlre closerst pl,,ject neai tl'e center of the pictrlre. Iiut
tire first echo is cLtrtainll'not rlseful in cave surveyinl:r- since
i.t rvill usually c.one f ror,r bn jrretlularity oi1 tlte wa11s, f loor,or
ceilinii that " i s closer to tlre- instrunrenL ttran the intended
target. There nay ure11, in fact, be no sol.lrce at all of a
prqiii.nent echo :rt ln intended target, since the next statiorl nay
Lc Lhe tjrr of a tinv forrratiorr, or jUst tn arhitar_v J:oilrt on a
s1or..rly'cuivin;' ,.'al-1. lhe solution is to lrave tl,e transl:itter: at
tire nLxt stati on ancl to rreasure tlre tirr e b€rtr.,een the tra.nsrr ission
of tIe souncl and it-s arrival at the instrument. In this case,
the earliest cietectecl soLrnd IS trtrat is v"'ante<i, since ecfroes fronr
l*a11s and other: thinr:s r.ri11 fol1ol','1ess direct pati:s and thus
take lonr': er to reacir' the rclci.ever than the clirect brean.

j1r' idea is verv simple. A clevice treld at tl:e tarFret station
rro11tl ,'\n,trcn 6 l-rrrtt<li \.'as lresseC, sir'trltaneous.l.y cr:it a flaslr of
lilrlrt arid a l-'r:rst of sounil. The lii:lrt nri1l't con:e frort a ch9al,
loii-l:otrer r'trotorranlric stroLe. ffhe instfLtl),8Dt at the freviotrs
stirtlor: t;oir1r-i rnbasirre the elapse<i tinre hetv"'een the arrival of thc
I ieht. rntlricir we can assume travels i.nfinitely fast, ancl the
sor:n.l, wiricl' trirvcls quite slowly.

Sound travels roul.trlv 1100 feet Der secon<J. or about an inc.li
in a tenth of a rrrillisecclncl . In order to be ab1e to tinre the
arrival of the sound pulse r^tithin a tenth of a millisecond, v.'e
tiant the \iavefcnllth of' tt'e sound tc he a fraction of tl;at, or,
eqtrivalcntlv. tirc freauency to l;cr severaL times 1U !ri.lotrertz.
['er]raps 4(r i.itohertz, w]iicti is r.rltrasonic, worrld Co nicely. i'i;.:tr-
freqtr6rrc;z souncl is si:ve're1y attenuated in air, especially uioisL
;rir. so you don-t r,'ant to use a hiF,hcr frequency tlran necessary.
(r.,t-roor;, -ten,perature. air riith l['t] perccnt lru'ridity ahsorl:s 4(\
lr jlot:ertz (lrirz) at 2l cl ecjlrels (db) ler l(rt) feet, -r.thereas tire
corr€rsForrcling iil',,ure for 2A kirz sorrid i; only ahoui 7 db F, er f00
l.cet. )

It vrould tre necessary to citlibrate
tlre partjcular cave conditions, sincethe
l:.otl: on tel:lrcratllre (charrp'inC about I
elevatiorr (about I"/, p€rr ttror'rsand feet).
ta1,:inlt one reaci inll ovi:r a taped cli stance
r,.'ou1ci b,e nice not to lrave to Lrse a tane o

Such a j,tacl,r',,et shoulcl lLe abl"e
tra(litiona1 tane. Sincc it recuirc, s a fr
it is no llood'for ne.a$urjng the Leiplbt
lrrrrl suclt, of corlrse, so jt. does noL rio
s)ort rrf thinlr rrrriplrt liave done, liad it wor
not intrererntlf inrr;rune to janr,rinp l,y
engineer r,ripiht he alrl.e to avoici the jiln
iriucir coiirlile>:1t1'. I-r;i hc interested jn
irui lcls such ;i thini:.

FALL 1984

tlre ultrasorric t'aFe for
sreed of sound CepenCs

l; 1:er clc'lree) ar:d tl:e
Tt'is coiilc he done'l.y

in the cave. Ilrrt it sure
n every shot.
to suttstitute for the
ansr)itter at the tar{,; et,
of j naccesisible cei linir"s
a.ll that the Kvlik Tape

helcl. And it is certalnly
Lrats, thoirpqlr :r clever
,-i-,. :,i+l,a,,f -,lri-r t^^,lrIlrt. sr(trvuL (trfurrr?' LL,v
hearinlr front anyone r,'lto 24
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over tlrc ftst year.T-ve learned a fei,'tirings al;our flush-1-'c,rt:nl.9uunto instruri:ents. litrile this 1s af easy operiiio"-io.any tliachinist to F'erf ort:;, I -ve coiiie to \.ron(l er ii it j.s rea1.l-vnece.ssarY.
, ! hai'e f orts. in t.y, tluuntos (sce the last issuc of (lIT). butI i:vn t 9Fencrt tl-et'r sincc ]ravinfl thc instrlriircnts rcl,uilt:' Tl,erele$on is sixrplei I p*1Cor, Iet them touclr i;rud or v/ater, elicelttlrer-1iLt1e lri.L ort riry hancls! Tiris sourc,s harr,.l to <l o. l-irr it realivisr:-t. rt rc(lui rcs ti rce tlr i rri.s: I t n i"i l.er' i,,1nii' ,] ",.li, i;;r,-ipiecc g{ inner ru1}e on one-s hbtr.er 'z) it,io-iuirt,ii" irt.""; -3)' ;r:a['.. I"Jirh these ttrrce thin5.s, and soire r'ractice. vorl can fieenyotl{. jnstrLrnents reasona}r1J.' -clean and r.larrl.'unri6r "iJuitV triiconditiclns.

Ilhcrever you-re ngt r"gqin,,i, tlr e instrrrriients stay on yourirl!; tlie last place they rujll ffut .rj9tl unless yo,t're'in a Laver'rith waterfalls. rf they neeil additionar protectiou, 
"s"-'iplastic tr;ip: or the "Skr, 16n" cilses ttrii canre witt' ita, o,", . ---itl, 

.,ntlrese r,,'ear out, l.re-ston Fors)rflrg reqonncr;cls eirall comFre,ssionhauclage packs, --r,rhicir.can ofti:n tre forrnit ai ;iiil"rv surpl.us.Jtrc1,-1'. . just. tl'c ri5,ht size. rlet irr the i,al:it 'of 
"lr*ii,il)oS1f1on1!.11' Ltle inStrrrnents r.'itl. tl,e vjervinl: r+irr<lou,ll1j1:'.r, SO tl,it\,v"at€'r wi1l. n()t collect tl;ere. I,jon-t ttre ins!.untenii iirr'oii );;i;;i;elrnet? rf-yor: lrave a l,a9ri rrrtrl;cr banil, youtti tiave .ro proSiei'."-

!L lf you-le r,rearin6; 'thin rubber 5 Joies, you can of ten do allthe rcrad ifLl witlr-t1-.en1 on. Tlr js'saves'tii-e spent in rerr ovirii:ail(l -repracinl: _yolrr 5lovt s, llut r,'ay 1.c,a,l to riess.l instrrrt'n.i" i?
i'ol.r rc vJalror.rinl: in_n:rril-. Jil tlris c;tsc, r lil.e fb wear r:rv'',_L<.rvcsr'ct\jeen stations anti Ial.c tlrci', oIf for'caclr rcarl in!,. T I,ai'n'-t h;;pny problcr,s uirh folging-ci tre to the vapor cot':, i.rg''-oir'i,v'"h;rJ;,
hr.r t l;ty i ns t rurren t, s a re'"r*.eI t -sere 1ed .Ti,c final irenr is very lnr portant; yollr ririj. As soon as youi,et r,:url ;rnr/or i,';rtcr on y6ur tnstr,'n,6rrts, wipe it off! 6i'";;ri,;1:
IouI r'nC r.'jlr seon i:c,cor.-b a socdcrr r.assi hirr it .loesn'i ;;f1..;:Just r.rrinfl it oirt in llrc nearest pool oi pr:i11 1e ancl yorr'rc i;;a;
!f^i9; ,T.tIycloth is parr-icrr1;rrIy clesirai-le, since' it. io;,;i;,5ar'sort, cnt v./hen daL.p.

r' conclrrsionr'-l rvotrld try al1 of tliese tirirrlls l;efore rroi'!.to flushportinl. '1f ),ou Itct p6rt.s installed, -fh;v--,oit1-i;lij";;:,
cl(ritn out the iilstruilcnts ;rfter yl)u traslr ther:,, I.irt yorr-rc ltiff6;oing Lo lravg prob,lerirs wfrile in -ttre cave. rf you ;i; i roi:oi-i;;ajrspace-trorli,' and gqn-t-possibly keep yorri silr.rntoi iro*-r,"iti"rlsubmerlleii, then consider iirstallJirg poi.ts.

No Ports, No Problem
hy Jofr n Canter

Suunto instruments carried hieh and
dry. Lanyards are run through holes
cut in ttskylontt cases so that they
can be stripped on and off quickly.
(Tornrny Shifflert at perkins Spring
Cave, Trigg Co. rKY)
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The Dos and Don'ts of Cave Mapping

bY Btll DoutY

DO DON|T

Do get lnvolved wlth several
sroups and. study how rhey ?:l;t"ffitnll:3i11 

hurrv to start
handle thelr data.

Do learn about dlfferent Donrt begln by surveying a blg

equlpment and how to use ltr cave'

Do use short shots. Bls ?::;t"ltiu"r:il:":'?:;:.;t"?":o
paBsager short shote. drops)
Crawlways- long shots.

Do wrlte legtbly and stagger Donrt save pdperr

Do choose a Passage survey Donrt atop aketchlng at any polnt
philosophy, l.e. degree of along the traverse.
deta11.

the notes.

Do a survey of the entrance
area.

Donrt erage .

Donrt have more than 4 on a crew.

Donrt make a rbage llne eurveY.'

Do many cross sectLons. Donrt try to produce a working nap.

Do note unlgue features. Donrt place cross sectlong on the

Do reduce your data as soon draft'
as possible. Donrt 3lsstln€ that looPs are bad,

Do photocopy your notee and study the data'
store separately. Donrt,start the flnal draft until the

Do use a computer or program- survey ls complete'

rnable calculator to reduce the Donrt use worn or bad pens, or old
data. ink.
Do use heavy 1 qff rnylar or Donrt letter wlthout planning layout
polyester drafting flIn carefully.
Do positlon the cave with the Donrt sell the napr
North arrolr up.

Do the plan view first and
study- lt before drawlng the (Reprinted from the Carabinerproflle' wrapup, December I9g0, vo1" Z

Do as many cross sectron" *umber 2 ' submitted to c&T bv
as possible . 

s secElons Georcie Dabher.)

Do give the landowner
several coples of the map
and a copy to every perlron
who helped on the survey.

FALL 1984
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CAVING PAPERWORK
by Jim Borden

As of 31 December l-983, the Central Kentucky Karst Coalition has put
276 snrveys into Toohey Ridge caves- 262 of them into Roppel Cave alone.
You can not appreciate the difficufties involved in managing this amount
of data of data until you have tried to keep over 250 surveys organized
and correlated. CKKC's handl,i-ng of the survey notes has evolved into a
long and painstaking process which I will describe here only briefly. I
don't claim that this is the best way; I am wiLfing 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.

HANDLTNG NOTES

After each expedition (ad hoc or formal-), all originats are turned
over to the data archivist (myself). f cannot stress too strongly that one
nf J-ha karrq l-n-l- -- rong ranqe success is in cave data management is to treat
the origional survey notes as sacred- always get them and never let them go.

LOGGING

Bach 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.9. sleeping in camp.)

The first thing done once all the surveys are in hand is logging.
This is a two phase process which inc-ludes 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. f must know the area of the cave
where the survey was put in,and be abl-e t.o 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, fer 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
fnr a^^rrr.-\r f ha ana+i nnrl ,{i -., e.rs osuLrvrre! uregirams are updated. These diagrams provide a

schematic overview of the relationships between surveys/ and they are espec-
ial1y helpful to the cartographers working on a particular area of the cave.
A section diagram is shown in Figure B.

Once the survey's rel-ati-onship with the rest of the cave has been
established, there remains the paj-nstaking process of cal-cul-ating redundant
survey. The redundant survey (that is, resurvey to tie into a previous

27
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