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Design aridConstruction of the ltPe?We~~

Portable Proportional Alpha Survey Metez

D~~~(;~:

The ‘tPee“!lee’fportable proportional alpha survey

4

meter uses an electronic circuit which has prcved t~nbe qdte

stable and reliable in the MarlkI, Model 41 p(rtable survey
,,

meter (ref. CP-28S4). The ‘tPee‘iVee’fwas desi~,ned for use ‘in

Los Alamns Laboratories and to ellmiriate the objectionable

features of mechanical design of the Mark 1, IXodel

instrur.ent.

The “Pee “flee”is housed In a sinyle alum’

41

nu!?lbox

box has a door’at each end to pmvlde easy ac:ess to the

e19ments for servicitlga The meter is rmunted in the top at

oae end and the controls grouped aro’und it so that t;;ose

most f’raquentlyused -- the ran~e switch and reset swlteh --

are near the handle and may be operated ~ftli mc hand while

carr;~inp the instrmnent.

Two unique features of the llPee‘Neeltare the remov-

able a.n~lifier unit and input circuit. Thq tubes and associated—. —
_

~~~resistors anticondensers are corm’edted to bre$s lugs mount,el tt)r~’’~~h
~cc

-; ~~~

ui~N.
:==m “a bakelite panel. Along each side bf’the parel are six bananq”
‘=m ‘9— ., ..-,
J~-.
$=2 “911.43g.

....
Inside Lhe box at otieend are’kwi Atxl+s of”bakelite in_

_
3=0

,..’
.-cOL ,~hichare m“~unt~d jacks to correspond with” tle “p~UgjSIn the.PEiliel*
_

‘EL ..” .“”
Thus a faulty wnplifier unit may be complete:y’”removed from the

-r instrument and re’placed In a r,atter ?f secon(s with one that is
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coupling condenser and resistor, is similarly ?asy to remove

f9r replacement o~ cleaning. IL may be removei by pulling

the,positive plug from the hi”gh voltage batt~+r~,~:nsoldering

b- one vpry easily accessible connection and loos~ninp two

least likely to require attentton -- the meter, p~~lseheight>

sel.ectw ”potentiumeter, and the switches. The batteries are

all eon~alned wi.thin the,case and may be reach?d for replace-

ment by ‘opening the dour on the end opposite t~e meter and

amplifier. ?iowever, to check the volta~es of Lh- batteries

The oomponer~Ls tire SG arranped that almost any one c~n M re.-
* ‘-

placed witlxmtd~st~lrbing the corrections of’an{ other part.

The arrangement likewlse facilitates trouble s looting,.since

any point on tile c.lrcuft RAy be re.~ched eusil.y for testing.

A c;nvas bag with a detachable shoulier strap and

.-

--

-- .

a“
.

bag with sr,apfasteners so th~t ~t may be remo~ed ~nd laundered
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koles !12ki7ebakelj te, These holes should be spaced so as

holes for the jacks are drflled.,us.triga jig (Grawin~ 2,

‘Iug. 1) to Iocttt. e tl-,em acour&tely, TkJiselimir.ates my

possjkle orrctrs clue to variations in box dimensions. AC TOSS

tke Mtt.om of Lhe box is fastened a “EtTip of kakelite about

:,,/l~ffx 3/~Ifx ~,1/4’/at such a point :.Fat the high volta~e

SC!l’eWs erl~ers the battery spacer. One of the :Iar,dlekc rews

WF.ich enters the battery compartment must have a hole tapped

in the aluminu~. as there is not r~om enouph fo:’a nut. The

. .

--

-. .

which enters a tapped Jmle in the end of the bitt+r:.rspacer.

(Drawi.rxj 4). The screw for this latch is ti@]; in the bake-

li.te, antithe hole ix the slim.inum is counters mk just enouqh

b ‘-
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‘leniently+ Witin tlie rance switch, cm-off swi sch and pulse

lleiwht selector potentiometer in place in the .ji~s the w.!. rt=?~

other

t?.ons

t~nn~

a so~der lnr nl~ced between the conde~lser te]’minaland standoff,

so that tl-lecondenser may be removed witl]ont lunsold-rinr ~~j

connections ‘lli~ 40 mmf condenser has wire :,eadsand mugt be

soldtired ~n place, Sj.nce the terminal of th(,cable connoctov ?its
,

r~ther ‘100s&y. in theinsuhtor$ it mirhb be wt11 to bend the

w~re leadinr to it into a ohe-or two-t:~rp. he:ix jn order to

allow the teri:ilnalto move rrore f’reel;;and also to avoid

placi.mz a s train on the’solderod join!;s. Th6 pic tail of’the 5 h“

resistor may be used to malce this conr?ection,
~m
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&;.Fi,lF 1lIJ7PANEL:

The amplifier panel is constructed LS shown in

Drawin~ 1. The material should be cut a litt’.ewide so that

“-
it may be trjmmed after the panel is asse.mble(l. ~ drjll jig

(Drawing 2, .F?~. 3)”is used to locate starttn;;holes for a
d-

1,/16’tend mill which is used to mill out Slot;l for the lugs.

with reasontitle ease. The two halves of the lanel are drilled

t,lie●aterial should be warped, t!-,ehalves sho~lldbe matched

.
.

.

.- .

.-

--

4?-

‘x “.

ends of the lugs are L??erJinserted in the hol~ls In the front

k.alfof the panel, takin~ cape that the offsets are all in the

same direction. Then startin~, at one edpe, tte other ends of’

tke Lugs may be worked Into pl~ce in the back half of the panel,

wit,htwo #4 flat heridscrews through the pane; into holes tapped

ii the handles. Thes@ screws should be locfltfdat the center:;

of the two olltsjde fin~er holes so they will zot interfere wlt.h

t~.ebanana plugs, UsinE a drill jig (Drawjng 2, Fiv, 2) holes

are t,h.enJrllled and tapped for the banana “pl~gs. 13arlsu-:aplugs

should be chosen which have flexible sprin~s ~r]d an adequate

length of threads. The panel is wired as shoyn in Drawln~? 3.

COMPONENTS:

All resistors are ~ watt Allen-Bradley or equivalent.

D’~mont .1 mfd, 150V co:~densers are used because of’ their small

size. A Solar inid~et electrolytic ,Zonderjser(2 mfd. ~ ].50V) is

used for decoupl~n~ in the plate supply to the first tube, and
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r V condenser of similsr size i\ usetlfor into-a 200 mfd. , 1.,>

rmatina jn t~lcne~er circuit. The push buttol reset switch

should not be of the positivo action type bec ~use the vibra bjon

may tend to introd~ce spurious counts. The r >tary on-off switch

is a KaltloryNo. 3143tJ, four circuit, three p >sition switch.

Since these switches are not desi}~nod for hifl:lvoltwze o’l)erti%ior.,

t!leIiigh volta}~e is switched on the riezative m Krounded si.de~

However, these swi Lches seem to stand the vol ;aQQ satigfactorilj’.

Prevj Ously$ Tgolant~ te-j.nsulated switches wer ) used in the iliyh

side, and some trouble from leakave was enc~l~l:ored d:~e to dust

and moisture. With the switch on the mround ]ides Aer, t.te

instrument is tl]rneii on thoro 1s no chance fo”’ lenkat-e. ‘-l%e

extreme ri?ht l;and positl on 3.s used for “Onft, and tli~ obk:vr +;wL)

olltside term: nals may be clipped off. The hi :h voltawe circ;lit

is wrou.ndedby solderlnr the outside terminal to the CRSC>of the

3W5tc?l. The ne~”ative h<ah voltnwe bat Lery le; lc.1 i.s connec Led to

the inside terriir,nl of the switch.

meter is call.brated 0-2(!. ‘Thelow ran~a (O-2(CO ccnznts/minute)

readings rr,a:,’be obtcined by multi plyjnn by 10( and the hiah

.
b.
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ranpe (0-20,000 counts/minute) by multi plyi.nc by ‘1OOOS Ger,erally,

the calthratfon of the two ran~”e)sis sufficiently closo; however.

due to capac~ty tolerance of the couplin~ condensers in the

trirl?er circuit, it may be found necessary irIsome instr~lments

to adjust the pulse hei.rht selector differently for the two

rsngeso The scales are linear within the accl-macy w5th which

the meter can be read. The instrument is insensitive to beta

and wamma radiation except in the case of very F.irh’val.uos,

The sfwnal from beta or ramma ‘radiation is of constdmral)ly lower

amplitude than the alnha puls~s and will not >rdinarily be able

to trirrer the circuit. However, it may he h~ard faintly in the

headphones ●

.-

.-

-.
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?hotqzraphs

.

.

.

.

2*

3*

4*

5*

6*

7.

El.

9.

General vleqv of instrument with headphon(ls and pencil probe
attacned,

View of top showing arrangement of contr(IIS, etC e

Same without probe and headphones.

Amplifier end with amplifier panel in pl~lce.

Amplifier end aith amplifier panel removlld2 showing Inpub
circuit in place and nigh voltage batte~- connections~

Front of amplifier panel.

Back of amplifier panel.

General view of amplifier panel showing 1andles and banana
pl~9 ●

Input circuit showing location of cable (onnec tor and tapped
holes for attaching to case.

Input circuit showing arrmgement of con(.ensera, resistors, and
positive high voltage lead.

Battery end with A and B batteries h pl$ce.

Same with A and B batteries removed.

10 “

11.

12.

13 & 14. Types of probes whlcn may be used vitn instrument.

.-

.-

-.

.
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