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Ie SUMVIARY 

The Walkie-Talkie received l'ts name from the fact toot 
the operator wears head phones b.nd carries the major part . 
of the instrument from a shoulder strap. The a.luminum 
instrumeat Case is U 3/16" long. 7ft high, and 3 7/o ft thIck. 
It contains the batteries and the choke ooll-multlvibrator 
~li.;h voltaGe supply. The Eck.a.na iX'ebs thin wall o.r!.. tube 
filled wi th 85% neon, 15% ethyl ether accompanies f1 1 r: 5 
G T vacuum tube· in a probe connect$d to the power supply 
by a 3t cableo Trw convenience of th1s probe, protected 
by large mesh wire cloth, 1s tho outsttlndl~ i"eature of this 
mobile GeiGer-Muller detector. The over all weldht of .about 
10 pounds makes this instrument acceptable for survey worko 
Thernajor service requirement of this 'rugged instru.rnent 
with tew controls, is the replacement of the filament supply 
batteries 0 The aural detection provIded by this instrument 
makes it ext~emely useful as a sca~~er to locate sources 
of beta or gamma rad1ationo 

II.. :USES FOB SU13-TOLgRANCE RADIATI'ON SURVfl.'Y l!E.:~ERS 

While so~e h&ve questioned tl~ need of sub-tolerance 
radIation instruments tor Health Physics work, much effort 
has been expended by instrument personnel endeavoring to 
perfect sensitive radiation instruments. some uses for 
instruments capable of measuring sub-tolerances leve~s of 
radiation are obvious. 

Contamination of wastes or a~th1ng else that 1s l1kely 
to accumulate should be deteotable when the levels of ac~­
ivlty are near backgroundo This is equally true in studying 
the housekeeping in a laboratory whioh, if not l~aculatc, 
will perrr.it the accumulation of activ1ty to a pOint where 
a Genuine hazard results. 

studies at low levels of activity are essential also 
to permit extrapolation to operation levels of actlv~ty of 
higher ngnltude 0 some cases are eno ountered where the 
groV'lt!:lof activity with tina is e. consequence of radio active 
decay, and here ala 0 sub-tolerance .c.easuremcnts are needed 
for predicting conditions for the future. 

It is convenient to study absorption, d1strlbutlonp and 
other properties of radl&tlons without usl~ intensities tr~t 
approach tolerance lovelso 
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III. NEED FOR 'J'iALKIE-t'ALKIE 

At the time the first walk1e-~lkle appearod, no sat­
isfaotory sens1tive direct reading survoy motor had been 
developed • Ion chamber ins truments could be made anti cal­
ibrated to represent the 10n1z1~ effects 1n t1ssue 01' the 
radiation they detected. Howevsr, senaltivites in the 
ne1ghborhood of 12~ mr/hr 01' less are attainable only by 
using large 10n chamOors, pressuriZed chambers, or am­
pliflers capable of buIldIng up very small currents to levels 
that would oper~te a direct reaolngmeter. Even When such 
amplifi~rs were buIlt 1t bec~me app~rent t~t the time con~ 
stant 1n the RC cirouit 01' the 10n chAmer delayed tho 
direct readlnt l' of the meter to auch an extent that the com­
petltion of electroscop38 was keenly manlfest In the tield 
of' low rad1a tlon Jll8asure.rnsnts. 

AlthOUGh a counter may be calibrated In terms of mr/hr 
for only one specific quallty of radlatlotl its size is much 
i3 favor of its use !lS a survey instrumGut. The electrical 
cireu1 ta used to operute a Ge13er-l,'-111er counter· are not 
as critical 1n their requIrements as those of amp11fIers of 
very small currents 0 SO we flnd thwt- oarly 1~ the project 
(during 1943) portable GeIGer-~~ller counters were consIdered 
for Health Physics survey work, and a tew units were ('.on­
strueted -in Chicago and sent to C11nton Laboratories. 

• Attempts tO,use those 1natr~~nts on surveys proved 
futile. The eleetricul curoults were relatIVely conplex 
and had many adjust.rmnts requiring tIrr:c and .attention of 
a skilled lnstrumont man. As many as flve kClOba appeared 
on the control panel of the InstrUl!lS:1t, and five or sIx 
add1tional adjustments needing frequent attention were 
~ceessible inside. some models provided openines so t~t 
a screw-driver could be inserted to make these adjus tments 0 

With all these,v~rlables the circuits were unstable and the 
1nstrument would not hold operating adjustment from, one 
survey until th~ next. 

These early G.U. survey 1nstru.ItBnts wer<e equipped \lith 
rate meters but calibration found them to be tar t'rom l1near, 
and this condItion was ageravated b7 switching mechanisms to 
Change ranges of sensItiv1ty. The response ot a well damped 
rate meter was slow. some or the Inst~ent8 were equipped 
with small neon bulbs on the pa.ne,l which tlashed with each 
pulse from the;~.M. tube. This proved to be a more valuable 
i~leator than the slow actIng rate meter. 

These first portable G.M.survey meters were mounted 
in a s l:lgle box g~ by. 12" l by about 2;i fl. They were equIp~ed 

.with a leather strap hand~e, but they w~re he~vy and awka&rd 
to carry. With tho oelc;er-MUller tube encased in tho box, 
beta detection WU~ notpr~vldedo 
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IV. DEVELOPl{.ENT OF ~'JALKlE-TALKm .. 
From th1s predecessor the Walkie-Talkie was doveloped 

b:: trial and error. It acqu1red its present forr:. in r.~arch 
1,~;44. In developing such an'inatru.ment at that time the 
supply ot material ~nd ~n.power to do the work wus limited 
to that available at the 10ca,1 1nstru.':'Ient shop whose prln:ary 
functlo~ was maintalninu operational instruments. 

The init1al desl.:;n consideration was to over'coma the 
known faults of the p10neer models. '1'0 faci11tate survey 
work the G.~. tube was' Dcunted 1n a probe and the restor 
the instru."n8nt, connected by cable .. ".'as supported from the 
shoulder of' the survoyor by a leather strap_ ia.n Eck and 
Krebs th.tn wall G.M. tube waG used In the probe protected 
only lIJ a wire soreen ot 1&rt;8 mesh. "'h1s perrrJ.tted the 
detection of beta radiation ex.cept the extremely soft. 1'he 
use of head phones for the' indicator became so popular 
that the l'ti.te meter was abandoned. E11I!11nation of the rute 
meter resulted in a more stable oircuit wIth tewer adjustments 
necessary. A meter WaS left on the panel qua11tatively in­
dicatIng the oparat1l\,; voltage of the G.M. tube. I!owever, 
the number of controls was reduced to two, a G.M. tube 
adjustment., and an otf-on :sw1tch. 

V • FAULTS ELIMINATED .. 

WIth the obvlous faults oorreoted instruments were pro­
duced which worked 'well enough to detorm1ne aome othor defects 
which were subsequently overcome. It was found that the Eck 
arid Kreb tubes were Qu1te photosensit1ve; th1s was partially 
eliminated by paInting the tubes black. In brlcibt lieht, 
however, 1t has been found advisable to wrap the probe wIth 
opaque paper. KeepinG the probe wrapped with paper also 
overcomes another d1tf1culty, that ot contamination of the 
wire screen protecting the G.M. tube. It has been found 1~ 
practIcal to attempt deco~tamination of this wire cloth cage 
and hence it has beon found advisable to have a stock of 
spares available. 

Another defect ot the G.M. tube was also observed. 
W1th a mob1le instrument it became quickly apparent that the 
tubas In use were temperature sonslt,lve. EXperImentation 
showed that a mixture of 85% neon, l5~ ethyl ether made a 
sel! quenching G.1\4. tube that ahowed no appreciable temperature 
effects trom sub-tl'oezlng to 130 degrees po . While the quench­
ing of such a mixture may not be the best for biBh speed and 
coincidenoe work 1t i8 hi3hly sat1sfactory for the.Walkle­
Talkie, where a shift of plateau w1 th temperature change renders 
t~ instrument almost valueless. 
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A defect which serves a good pUl'poae 1n protectlnt; 
. the G.M. tube is the 11m! t totha current that enn be 
provided at hiGh volt~e by the multivibrator power supply_ 
When not using a r~te meter this detect 1s odly o£ sl~nifl­
cance in an extra:ooly h1i;h rad1ation fiold. Under such 
conditions the G.f~. tubasbleeds off ourrent faster than the 
~ltivlbrator c~n provide 1t, with the subsoquent voltage 
drop;,ing below threshold. This bloCkIng out of the si~nal 
when high intensity radiation levels are experienced could 
be·mislea.ding, but in the haods of a oaretul surveyor it 
merely limits the intensitIes of radiatIon for which a 
Walkie-Talkie may be used. This intensity varies from 
instrument to instrument but 1s uauallr somewhere between 
,40 and 80 l!JI'/hr. 

An additIonal misleadIng attribute results tr0m the 
use or Eck and Itreb G.D. tubes. whioh have the sensi tive 
reglon around the middle of the cylinder about half way 
from each end. A nov1ce would be tempted to point the 
Walkie-TalkIe at a suspected source for max1mwn geometl'7 
whereas the correot position would be with the side 01' the 
probe direoted toward the souroe. use·of G.M. tubes w1th 
thin windows in the end would obvIate th1s problem. Smaller 
difficult1es are ala.o encountered from an occasional "motor­
boat" backGround' noiseln the head phGn8so SUl'veyors soon 
learn, howeyer, that this motorboatlns 1s usually a symptoo 
of run down butteries and wurna h1m to ~et them replaced· 
before the instrument ceases workln.u entirely. T.I::Ie head 
phones ana probe on'a cable makes the Walkie-Talkie very 
useful In the field, but the tact thlit the instrument 1s 
in three parts co:mooted by cables (even thoueh they do 
unplug) makes layil1G down or plokln£; up the instrument quite 
awkward. A rack w1th peGs .on which to hanG respeot1ve units 
facilItates its storQbe. 

VI. VIRTUES DISCOVERED 

Alcng with the problem enco.lntered sevoral qualIties 
have been dIscovered makl~g the Walkie-Talkie a valuable' 
popular ins trument. 

The aural Indloatio:l of pulses from the G.I.!. tube 
makes ra.pid soa~~nG possible. ~h1s high speed 1ndication 
of low intensity radiatio~ Is the most val~ble feature 
01' the Walkie-TalkIe. In spite of its sensItIvIty beios 
capable 01' measurinu cosmic backgrounds the Walkie-Talkie 
can be used for locati~ sources over a wide range of 
radiatio~ flux. The instrument has proved to be reasonably 
rugged In service and stands up well under the abuse survey 
work imposes upon 1.t. Its, weight, is moderate... Maintenance 
of the batteries is the chlet se~vlce'requlred 1n addition 
to the occaSional repafr neceSSitated by breakage. The' 
life of the byo flash-l15ht cells In parallel, used to 
heat the fllaments ot' the two tubes 1n the instrument,. 1s 
a function ' 
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of the length ot' time 1t 1s turned on. It Is 1n keepIng 
wi th other 1rlstruments used for survey wOl'k where weight 
and battery 11fe make opposite demMnQs. The parts 1n the 
Walkie-Talkie ure standard and readily t;l.vall.uble. ~ro 
special machine shop work is required far the 1nstrument's 
construction. The h1Hh voltaee supply 1s remarkably stable 
and. seldom needs adjustment while on a survey. , The Ind1cating 
meter makes the need for compensation for battery aging 
apparent and qu1ckly achievable. 

VII. ATTACm~E]11'S 

The versatility of tho Walkle-~lale has been enhanced 
by the use of various attachments. A submrine 'probe can 
be Bubstitued tor the usual sUl'Vey probo. Th!s probe con-

. sists of a G.M. tube enclose~ 1n a three toot length of' pipe 
which !nay be ,s us pe nded 1n the water trom a lite preserver 
and ,towed behLld a bOl.1.t for surveylnt; lake and river con-

o taminatlon with radioactIve materials. 

A mobile scale of two and register has been made to 
plu~ 1n tho output J&ok of the Walkie-Talk1e 1n place of' the 
head phones. This scale of two 1a buIlt into un aluminum 
case tho same size 8.S' that housing the Walk1e-Talk1e. It 
also Is equipped wIth a shoulderatrap. The wel~ht of 8 3/4 
pounds is lareely cO:ltributed by the battel'ies and built in 
Cycltron speCialties company reGister wh1ch 1s readable 
through a lucite window 1n the to~o' of the case. The c,11ow 
of the two cold cathode thyra trona used in the scale of' two 
can be observed ,from peep holes in tho top which per!ni t visual 
indication of i.he individual pulses rece.ived. Since no warm 
up tim 1s reCiulred the siagle Off-on awitch satisfactorily 
stops and starts the count. There is considerable draIn on 
the batteries resulti~ from the use of thyratrons in the 
scale of two" but continuous use for several hours baa 
shown the instrument to be satisfactory for survey work. EX­
perIn~ents with d1fferent units Indicate thut very tew counts 
are missed when eountlno at random up toratea of 750 counts 
per minute. By using an empirical graph, correct!, na can be 
made to make tho instrument usuable up tocountlng rates of 
1500 counts per minute. Since equivalent results vlere also 
obta1ned using a thyratr9n trim;or without scal!~. It 1s 
believed the count1nG rates are limited by the electrical 
circui t rathel' than the perforrranco characteristics of the 
mechanical reGister. EXperiments at five, twcnty, and th1rty­
five degrees C. havo shown that the scale of two is not 
affected by temperuturecha~es in thi~ ranoe. 

VIII.. THE YJA¥!Ii~-rrALKIE I~'l USE 

In use the Vfalki~-Talkle has proved'lts,elf to be a 
bas ie survey ins trurtent . used In all areas 0 perhaps the 
largest port1Q!1 of a.surveY9rts t~~ expended in ~~trume~ta­
tlon is consumed in locatIng sourceso Aaa ,source locator 
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or sC,anner the aural detectioll provided by the Walkie-Talkie 
~kes it supreme in the tJ~ld of beta-gamma survey work .. 
The speed with which one can pass through a laboratory waving 
the magic wand (probe)' of the Walkie-Talkie making sure no 
slgaificant sources hka.ve be.en missed sa.ves 11lfi;I.ny man hours .. 
From a legal paint of view-knowInG that sources are absent 
Is as In;portant as mea.suring the v6t.lues of larGe sources «> 

. The ranGe of intens 1 ties in which a Wulkie"T&.lkle may 
be used 1s wide enoue::;h to make 1 t s ul table in all norma lly 
:b.a:bltab1e areas III Its upper rUIlGe appro'-t.ches thut w ~re 
direct reauine 10n chambers Can be made with modest response 
tl:ne.. Al thoueh the health h&zard enoountered cannot be 
prec ise 1y det orr.l.ined '1/ i th a Walkie, ... 'l';;;41kie'p an oxper lenced 
user can estimate by the sound in the head phonos within 
about 10 mr /hr the value of l"adiat iO:1 ho is encountering, 
and can thus establish the need for ~asurer.l.ents in the ~luces 
located. -

The Walkie-TalkIe hus also proved valuable for making 
meusurements ut loc~tions remote from the electric mains. 
Measurema~ts of atmospheric radiation or w~tor co~tamlnatlon 
can be made jn temporary set ups by counting the cllcksln 
the head phones a~~ tlrr~ng them ~ith u stop watCh; or the 
scale of two and register' attachment may be used. A word 
of caution. hO'J'iever, should be emphasized in refiard to usin,s 
the Walkie-Talkie for qua~tltative measurementso Its desIgn 
was intended to make it exclusively (1. qualitative detector 
for locating sourceso 'Vlnlle its stability is good, 1f the 
need arises for accurQte measurements of low activity over 
extended periods where specIfic rather than relative in­
formation is sought, a power supply more stable than the 
battery powered multivibrator should be incorporatedo High 
voltage batteries ~re now available which make rather sat­
isfactory G.oMo volttlge supplies fOl' thIs purposeo The user 
should also be cautioned abo·'Jt efforts to interpret Walkie ... 
Talkle readIngs in te:nllS of roentgens rta.ther than cou~tso 

IX.. THE WALK~LKIE or. TH.E FURURE 

As lonG as it will be necessary to locate active material 
it would seem that the walkie-Talkio will cont~nue to be a 
popular instrument. The Walkie-Talkie of the fut·ure will be 
even n:ore cO~lvenient than the model now so widely used" It 
will be compact, light welGht" have no cords, w111 be rugr;ed, 
and have a. long battery 11fe. ThJ development of a Golger­
r:ruller tube to operate on voltages as low as 45 volta will 
make this possible. Models prepared by the MetallurGical 
Laboratories of the university of ahicago ~ve been seen 
which forecast the tre~do The instrumen~ is about an inch thick, 
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three inches wide ane ten 1!lChes lone- It weiGhs l~ pounds. 
hence no probe 1s needed &!'ld the G .!t:. tube oan be housed 
wI thin the case. !lead pr:o:les are used i,!'Ilth. tho rres$:1t 
model uut a built in miniature speaker would eliminate all 
cords and the two pleoe nuisance. ,An ope!li:'lg in the case 
is also needed to detect beta. r(..d1f.i.tl0.h It seems thbt the 
one piece l:lStrwnent of greatly Impz-oved desiJn should· be 
av&11able as soon as tho low VOltttg8 G.l'- tubes Qun be 
produced in quant1ty_ 
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