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Complete detells are riven for the construction of an instrument

4k A okl 33 4 1
or the detection of a.x,,a » O T radistion to be used in routine checking

sround rediation,

of contamination on hards, clothing, ate., and in the wonitorins of back-
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CONSTRUCTION OF A H/ND=CONTAMINATION COUNT

AND DARGATION NONITOR

e e ey

Tha instrument deseribed in this report is used to detact radic-

nctive contamination of hands, clothinm, sheoes, eotqo., throursh indicstion of

nlso be used as s monitor of hackeround
v

1+

o, B, or Y radistion. 1T may

J
ratGistion.
The apparatus concists esseatially of four wnits: (1) a bishe

soltars cupply (0 Lo 2000 volts): (2) = lovevoltage supply with an amplifier

and indicating meter; {3) a Geirrr<liuellar tube; and {4) a thinewindew
counter,

Tha indicator may ba any O=to lems meter; the “sterlina-inrus

i~ma vacording mntsr is sarticularly usaful when the instrumsnt is used

{eto
as a monitor. PFrovisicne are also made to operate s loudspaaker as an sudi=

On the most sensitiva scale an intensity of 0004

tory indicator of counts,

R/8hr. will give a deflection of 20% of scelr; on ths lensst saneitive scele,

deflection, For &b radiation, intensities of

- L02R/8hr. will give fullesenle
the order of 200 counts per winute mey bo exsily detectad.

{1) The High-voltere Svoply

4 selematic drewing of the high-voltame supply is shown in the

upper part of Fig. 1. The supply is of ths volitsga-roguleted type thet is
Attention is called to three pointz:

8

comuonly vsed in meoasuring devices,
{a) the low=voltage supply should alwevs be turasd on first to permit the
heatar of the 6J7 to werm up; otherwise, the voltage will surge up well over

the platesu of the G-¥ tube with the comsequant possibility of shortﬁnihg +the

& 400K-ohm plate

tube 1ife and changing its cheracteristics appreciably; {b)
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masictor reduces the plate current of the 6J% to belwsen .5 and 1 ma; this is

tude

done to reduca the drain on the T-17K32 telrvision trensformer; snd {e¢) for
further reduction of the drain on this trsnsformer the refarence voltaps is
obtained rrom the VE-105 af the low=voltape supply {usually whsn drain is
unimportant, two l/éﬁwaatt neon lamps with appropriate rosistance are placed
across the H.V. to obiain this reference volteze), The high=voltare supply
#ill furnish about 2000 volte, If the ecouipwent is to be used with a hend
counter sbout 1800 volts will be nseded. It will then be necessary to change
the scale of the 0-t0-100 microammgter used sz a volumeter from O to 1500 voits
to O to 2000 wvolis; the resistance in series should be changed appropriestely.

“he O to 1800 scrle iz used with a G-l tube in order that the voltage may be

reoad morae asccurately.

2. The Amplifier and leter

e s

The amplifier itserl? cons ists of 3 parts: {a) a feedback
BC=coupled amplilier of two tubes, a 6J7 and 83J7; (b} & univibrator or

rectengular=wmve genarator consisting of a &SN7; and (c) a tube which gives

12

an ovtput proporticnsl to the number of incoming puless. The smplifier
anvlifies tha pulses from the G- tubs or hand couster. The size of this out-
put pulse from thn smplifier drpends upon the size of the input pulee. Thae
amplification may be adjusted by means of the potentiomster on the grid of the

6547, 1f a G- tubs 1s being used these ouviputl pulses will be uniform in

3izes if the hand counter is beiup used the size of the output pulsss will

CJ

vary considerably since it is upcru+ad in the propertional range. The pulses
are than fed into the univibrator, DBezcause of the manner of coupling the

grids in this stage, at some minimum=size pulse the circuit will "flop"; i.e.,
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the right-hand tube will become complstely condveting and then "flop" back

o ity originel voltare. The output from this stage, which is RC coupled to
the output stars, is thus independent of the egir~ of the input pulse. The
method of integrating used is ouite similar to the basic DC restorsr circuits
used in television. The diode part of the €5F7 is shunted by the l-mezohm
and 1O0-megohm resistors, The output stags is coupled to that plate of the
Wbe in the univibrator which will give a positive pulse. This pulse swings
the plate of the diode prsitive and the coupling condenser charges up through
the dicde. “hen the pulse disappears, i.e., when the plate voltage of the
univibrator returns to 150 volis; the charpge on the coupling condansar leaks
to groupnd through the 1O0-megolm resistor,* A larre value éf reslistance is
used because it 1s necessary to add vwp the effect of the pulses until the
isekage current through the 10=megohm resister is about equal to the charging

current through the dicode, %hen this condition is reached, the rrid of the
{53 : o )

G3FT will pulsate about an average point. The ,06wmf Pandback condenser is
usad a5 a smoothine filter, It may be considered roughly aoculvalent to e
condanser placed betwsen prid and ground whese value will be gziven by the
vaiue of the fesdback condenser multiplied by the rain of the tubke. The
VR105 tube is used as a referance voliage for the indicating milliammster,
#ith no incoming pulses the tube is blased by moanz of the cathede rheostat
METER
until the plate voltaze is at 105 volts. A O=to 1wmaAwill then show no de=
flection if connected beotween the plate and the VR tube. Incoming pulses,
however, chenge the bias on the grid and cause the plate wltage to rise.
“here will then be an offective voltage difference across the meter, and the

meter reading will be proportional to the number of incoming pulses. The

sensitivity of the instrument is chenged by varying the sizae of the coupling
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condenser to the 1ast stagr, A speaksr may be placed in one plate of the
univibrator stage if avdible monitoring is desired, The speaker circuit has
baer indicatad on the diagram by dotied lines., In an effort to acauire
simplicity and feliabiliﬁy in operetion the scresns of the amplifiar {tubes

and the 6Y9F7 are bissrd divectly from the VELOS tube. wave shapne éﬁd voltagas
are riven on the diagram at various pointa, Chassis layouln are given in

Figs., 2 and 3,

(3) The Geimer=liuellor Tube

The G- tube is the standard slwnrinuw type comwonly used. 5Since
these tubes have & Se=mil wall, )5 radiation may be drtected, Fig., 4 pives
details for mounting the tube with a handle so thet it may be used for
axpmination of shoas, clothinr, ~te, # siz-foot ‘mphenol beaded cable may be
used to connect the tubs to the chassis, A screen is provided to protect the
tubs {rom demape, and a lead base is incorporated in the handle so that the
tube may be placed in somd particular location if background indications are

desired over long periods of time,

{4) The Thin-window Counter

Fip, 5 shows the details and methods of assembling the thinewindaw
counter, Since this counter is rather unorthodox in construction the
technique of assembling it will be given in detail,

It was thoucht desirable to uss 3 one-ail tungsten wire for the
conter wire pince the voltage then recruired would he considerably reduced.
To facilitate ease of assembly the two ends of the counter are mede of

Amphenol discs., Thes2 make a press {it into the ends of the brass tube;

o]

art five {see Fig., 5) is removed and the Amphenol disc tapped into place,

-/
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4 plece of buss wire akout five inches long, small enough to go through the
maie Amphenol commector,iz scornd on the ~pd with s ¥nifs and one end of g
piace of 1-mil wire is wrappsd around it several tiwns, This joint is
solderead with an iron {an open flesme will burn up the l=mil wire), Since it
is doubtful, under these circumstaﬁc@s” thet 2 rood ~lectricel connection has
bern made, the Joint is dipped in acuadar, The other end of the lemil wire
is then threaded throurh the disc and iz pulled through until the buss wire
nakes contact with the Amphenol. A hot iren is applied to the buss wire
which will melt its wsy into the Amphenol (this can be halpsd along by gently
pushing it). %hen the buss wire is halfway throush the disc the heat is
removed and the dise around the wirs will selidify and hold the wire tightly
in place. The joint around the disc and the brass tube 1s then painted with
glyotol. The buss wire is threaded through the male Amphenol of vart five
and part five is dcrewad into vlees. The buse wire is soldsred to the Amphenol
commactor and the excess wire is clippad off, This completes the sgsembly of
this »nd of the counter. On the other ond, ths one-mil wire is slipped
through the hole in the center of the Amphenol disc and the disc tapped into
plage. The wire is pulled taut snd bent so that it rests flush on the dise,
4 hot soldering iron is used to pregs the wire into the disc and to push the
soft “mphenol into the hole and close it up. “hen the Mmphenol solidifies
it will hold tha wire firmly, The end is painted with glyptol and the excess
wire is clipped off, A cep may be used to shiald the end although it has not
bzen found necessary. The coumter is now ready for the thin window.

The thin window is made from a half-sad-half mixture of collodion

e

of amyl scetate., On the bottom of 2 flat bowl fillad with distilled water is

placed a mask somewhat larger than the window opening. Abvcut seventy drops
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of the mixture from an eys=dropper is dropped cn tho water; in a few minutes

a thin £ilm will appear on the surface. The thickness of this £ilm may be
wmried by verying the mixture or the number of drops. %hen the film has
solidified sufficiently and intearference rolors are plsiniy visible the film
is carefully lifted from the water by wosns of the mask., The plate of the
counter is coated with glyptol and when it is tacky the window is lowered into
place and pressed into the glyptoel with the ball of the finger. The mask is
freed by cutting around the film with a razor blade. Ths protective sere-n

is screwed into. place and the counter is raady for operastion,

Sither argon or methane gas may be used In the counter, Argon has
the advantapge of using 2 much lower volitage {around 1300 volts in this case)
but methane, since it is much cheapsr, ig proferatile,  The counter volimge
needed for methans 1s about 173) volts, The m~thans is run throurh the
counter at slightly above etmoscheric pressure; the pressurs is controlled by
means of a Victor Welding Couipment Company oxyren raducing valve 124471,
which is used to. reducs the prassure ftom the tank to about ten pounds,

The gas 2t this pressurs is fod throush a Hocks neadle valve so that a very
fine flow is obtained, After the gas comes from the counter it is burnad.

The burner 1s a pieca of tubing attached to the tubber hose, drawn dowvn to &

]

fine point with a shinld around it to keep the lame from hlowing out. The

PN

gas flow is measured by the size of the flama; a lawe ebout one~half inch
long 1is used,

No attempt to evacuate the counter is made. After the gas has flown
through for a half hour or so the counter will hegzin to count; after two hours
or so the counting rate becomes constant. Although the amplifier has not a
large gain it will be foumd that by turning the zein up alphas may be counted
in the presence of zemnas. No trouble has been encountered with micropbonics

7ith this counter and with no alpha contamination present the bsekground count
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