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To: Donal? L. Collins, Chief, Instrumsnt Livision
Zadiological 3afety Saction JIF-1

Tha instruments ws used in Bikiri Lagoon have been
variously praised ané cussed by =21l kinds of people for all
kinds of reasons. It is the purpose of my report to add a
voice to this chorus.

I have tried to give objective critlicism of eaci type
of instrument, based on my personal expsrience - with mellce
toward nonas. At this point it must be emphasized thet Tz
Victoreen Instrument Company d4id a remarkable job in Uettlh;
out a veritebls mountain of equ irment in 2 mattsr of a few

weeks. Tne bare magnitude of this accomplishment desesrves notice.

263 C.M. Sst

The old 263 5-1 set waes undoubtedly-the most reliable
G- instrument used at Crossrcads. Its antiquated components
(side-arm G-l tubs, largs battsry, atc.) anéd a scmswnat clumsy
mechanical dssign both contribute to make the weizht and bulk
of the 263 grsater than nscessary. In spite of this cobvious

nandicep, it was gensrally prafzrred by expsrisncad moniters,
1

wnerever accurate and re

sourd slechricel dssign, 2mbodying = high-voltsase dattery, 2

T

5
T

Stafford Warren
DOE/UCLA [0&

——— e et e ettt *



the basis of pressni xncwled;e it is apparent tnat any irprovement
of the 263 will be alcong mechanical lines - the circuil itself
need not znd should no%t bs altered.

T™e follewlng are suggestad improveme%fs:

1. The =-% battery should be bullt up from the
smallest available 3 stacks (Eveready #412)‘with 3 or 4 extra
taps (223 V apart) to give more latitude in ths selecticon of G-il
tubas. Tozgsthar with all other batteries and the major part of
the circuit it should be housed in a canvas-covared aluminum
vox provided with suitable *IL" rings and a b2li-slseve to parmit
carryinz on 2 strap, similar to that used with ths army musette
bars, or on ths op3rztor's bslt.

2., Tne 2-1 tube and indicating mebter can probably be

he

ct

fitted in%o a sinzlz unit to bs used as a probe connsctel to
battery box by & threse-wire shielded cable. Thne cable must Dbe
detachable at both ends and should use a dust and spray-proof
connactor ot each end. It would probably bse aCvantageous to have
these cables made up by & manufacturer exp3rienced in the business.l

A numbsr of small but important details must be
considerad in the dasizn of the probe suggested above.

a. The G-l tubs must bes as sturiy as possibls,

for 1t is relasivelr vulnsrable when used in a prode. Icr that

reasson, thz centar wirs should be of tha largsst diams%er parmis-

sible elsctrically {probably & to 5 nils) ard nrovidad with a
1. ampn2nol, cenncn, and otnsrs orffar connactin. csxdlizs mads to
tha customsr's zg3cifications. Staffoid Warren
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in ons end. Suph springs zre frequently omitted
from C-ii tubss used in labecratories, primarily because of the
greatar cost of manufacturas, and secondarily because of the
widespresd belief that spring-mcunted center wires may whip =nd
cause spurious counts.

dowever, it is the writer's expsrience
that when a springless G-¥ tube is used in a prebe, closs to
90% of all breakage will be broken center-wires.

b. Trne G-M tube should be readily detachsble
from the rsst of the probe by msans of a waterti—-ht connsctor,
to permit quick interchange between zamma and beta-garma tubes.
It is not good practics to use thin-welled tubes for general
gamma survey work.

c. It would probably be advantageous to
desizn a new high-intensity G-I tube, to be used alcng with the
standard Korff (gamma) and Zck & Krebs (gamma-beta) tubes. This
new tubsa should have some type of ultra-lcw efficiency cathode,
to glve a normal background count of two or thrse counts per
minute.l

d. The meter used in the probe must bz
sturédier than the mesters generaily used with the Collins-Snith

CRI. A 0-50 microarmp, 2-inch type is racommended. The trig
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pair can drive this meter with no difficulty, and thz mechan
shock resistance of a 0-50 microarmetsr is considersbly gra-ter

than that Of a O—ZC“J.—'\\ met:‘,r. staffOi'd‘vVC{i"u
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1. The writer voluntezrs to work out
rzquested.
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X-263 Survey Neser

The X-28

w

Survey .‘eter was soparently desi:nad in graat
hurry to be a major improvement over the admittedly cumbersoms
263 set, but our experisnce at Bikini has shown that 1%t is
anything but that.

Granted that the new instrument is muen smaller in bulk
and lizhter in weight than any previous model of comparable
characteristics, we must consider the various sacrifices that
were necessary to‘achieve this end. =irst, the Simpson low-
%oltage tube made 1t possible to operate at 250-300 volts =Y,

or roughly cnethird of the voltage used heretofore. it the

sawe tims, however it was necessary to provide a quencining

appreciable érain on the High Voltage arid thus addeé a number
of poiential variables that affect the previously simple
function of obtaining a Geiger pulse.

The writer has had conslderable expsrience with varlious
types of thls quenching circuit using various makos of midget
vacuun tubes under various conditions prior to the Bikini tests.
The work went on for more than s year in a serious effort to
justify the claims of inventors and sub-inventors and the sincsre
attempt to give a falr chance to a new thing. Now, in retro-
spect, it can hardly bs said that the experiznce was a happy one.
At its present staze of cdevelcpment, the Siipson lcw-volteze
tube is not sultable for othser than seml-quantltative (auditory)
purposes.
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In adding 2 one-tube m3tering circuit to ints:5razte the
already questionable pulses of tre queﬁching circuit a combin-
ation was obtained that could have been adequate on the desk
of a meticulous old lady in an alr-condltioned laboratory, but
was far from suitable for use at sea, in small boats, and on tne
precarious decks and ladders cof battered warships.

The principal objection in the X-263 ci;cuit is to the
use of ultra-small and ultra-high parameters in crltical positions.
10-meg resistors snd 5 mmf condensers should be avoided in places
where they seriously affect the calibraztion of an instrumsent.
Twisted half-inch bits of Belden wire, or the stray capacity of
two terminals on a switch can hardly be conslcdersd as condensers
of "any definite value, especially after the instrument contalning
them has been carrised up and down a faw Jacobs ladders. It has
been the writer's oﬁﬁ experience to sse an X-263 change calibra-
tion by a factor of three, after just thet many days of vsry
considerate use on the bridge of a destroyer.

The mechenlcal design of the X-263 was sound and the battery
racks ingenious. The use cf mica board for Insulation was not
warranted, however. is a result, the only recommendation thst
can be made resarding the X-263, is to abandon its use in the
field until furthsr research has definitely eliminated the num-
erous "bugs".

The Simpson low-voltage G-i! tube 1s a temdtlns pisce of
equipment but up to the present ti~e 1t has been littls morse
than a blind alley in the developmant of portabls G- counting

rate maters.
Stafford Wairen
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Ths :odel 247 Survasv Yetar

Ths liodel 2:7 survey nmetsr wes the only electrcnic ion-
chamber instrument avallable in any quantity at Bikini, and as
sucr it proved eminently successful. It wzs by far tkhe most
rugged and the only truly spray-proof instrument in the let.

It maintained its calibration very well ang thus was the only
reliable instrument in its range (.5 to 200 R/day).

The only improvement suggested for the 247 is a simplifi-
caticon of the switching system by eliminating the third (0-200
R/day) ranze and redesizning the battery supoly to make unnscessary
the battery adjustment. Flattened shafts should bte specified on

all switches to prevent the irksome slipping of knoobs.

The X-325 Countinz Hate lNatar

1

Tre X-325 Ccunting Rate Meter was used for a wide variety
of tasks at Bikini, from respectable and pre-designsd rigs to
haywire affairs contrived on the spur of the moment. It per-
formed remarkably well in spite of the frequently hasty dis-
embowelmants it suffered from the hands of rushad iznprovisers.

From an electronic polnt of view it mizht be rscoxmanded
that a trigcer-pair input pulse equalizer be included in ths
clrcuilt, 2hsad of the metering trigzar pair, to malis the instru-
ment more universal and less senéitive to pulse-hneizht and oulss
width. <re ovarall range of thz X-325 was too small (0-5000
cts/min) and could have 9aslily bssn made to cover up to 50,079
or 100,000 cts/min.

An accdltionsl ms3tsr tap to m23asurs plots-voltass togetner

1L

Stafford Warren oY,
Em= poeucLa X7




1t [l o

with a small speaker to permit auditory checking of ths irput
rate would add to the usefulness of the instrument.
i‘echanicslly it is desirable to provice the input odias
adjustment with a calibrated dial and place it on the front
pansl of the instrument. In its pressent location the potentio-
meter is inaccessible unless the chassis is removed from 1ts
case, and even then adjustment 1s uncomfortable due to the
intimate nearnsss of the bare 300 volt posts of the meter. The
meter itself is frequently difficult to replace because of the

simpls fact that no play was allcwed for the hole in the panszl.

The Desp-Sea Probs

The deep-ssa probe was designed to bz used with the X-328
very much aftsr ths fashion of the Barnsby drillhole logsing
instrument. The mechanical design wes very similer but some
raec¢iczl changes wsre made in the electricsl circuit for no
obvious reason. Ths result was an instrument that worked dut
was unreliable at its best.

The following were the most important undesirable features
of the deep-sea probe:

1. All the troubles inherent in the Simpson low-
voltage tube were also present in the deep-sea probs.

2, The hzater current of ths two GAX 5 tubes was too
great to bs conveniently carrled over az 1000 foot cablz. Tas
resulting loss made it necessary to raise the filamant suoaply
voltaszs.

3. Tre desizn of the mstsl probz-snell viclated a

rule establisned in tns wsll-lo;:inz incdustry, nanely, smooth
Stafforc Warren
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outline (to prevent ths gathering of cont=minsted matarlal).
4. The oceano raphsrs found ths probs too lizht for

rapid leowering into ths deep.

There were a few other types of instruments at Bikini andé

I had an occasional chance to use them or work on them. The
experience, however, has been insufficient to form any definits

opinion, and I have omitted this equipment from my present report.

Respectfully submitted,

Eenry Faul

Noverbszsr 7, 1946
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