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Design and Construction of the "Pee Wee"
Portable Proportional Alpha Survey Meter

The "Pee Wee" portable proportional alpha survey
mater uses an electronic circuit which has prcved to be qalte
stable and reliable in the Mark I, Nodel 41 pcrtable survey
meter (ref. CP-2854). The "Pee ‘Nee" was desi;ned for use 'in
Los Alamos Laborstories and to elliminate the cbjectionable
features of mechanical design of the Mark T, ilodsl 41 |
instrument. |

The "Pze Wee'" is housed in a sinele aluminum box
5 3/8" x 8" x 11%" and welrhs approximately 13 pounds.» Tre
box has a door at each end to provide easy ac:ess 50 the
elements for servicinug. The meter 1s mounted in the top at
one end and the controls grouped around it so that th.ose
most freguently used -- the range switch and reset swlitech -~
are near the handle and may.be operated with one hand while
carrying the instrument.
Two unlque featurzss of the "Pee Wee" ure the remov-
able amolifier unli and input ciruuit. The tubes and associated

|
'
fresistors and condensers are connected to bress lugs mounted through

lllllllllllll

3933800419 8288

& bakelitp pan»l . Along each «ide of tho parel are six banana

ll

plugs. Ins;de Lhe tox at one end are two stxips of bakelite 1n

I

L which are mnuntﬂd jacks to correspond w;th tte plugs in the uanel.,

|

tThus 2 faultv amolifler unit me.y be complete y rﬂmoved from the

— —— - {instrument and Peolaced In & ~attep of seconc 8 with one that s

known to be in good workine order. The inpu'. circult, consisting

of the cable connector, ln»ub condenser and i'esistor, and de-
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coupling condenser snd resistor, is similarly zasy to remove
for replacément or cleaning. 1L may be removel by pulling
the positive plug from the high voltage battery, unsoldering
one very easlily accessible connection and loose:ning two
screwé in the top of the case. .
Tr:e parts attached to the case are tiose whiéh are
least likely to require attention -- the meter, pulse helght
selectar‘poténtiometer, and the switches. Tpe batterles are
all bonéained within the case and may be reach:d for replace-
ment by opening the dooupr on the end opposlte tie meter and
amplifier., However, to check the voltages cf th= battsries
it iIs only hecessary to open the door on the angiiflier end.
The components are s¢ arranged that almost any one can te re-
plared withnn;dfsturbing the connections orf anys other part.
The arrangement llkewlse facllitates trouble siooting, since
any point on Lte clrcult mhy be reuched easily for testing.
A cunvas bag with a detuchable shoulier strap and
a pncket for orobeos ha§ been desfgned for carr - ing the Instru-
ment- and to orotect it from contamiration., In order to mini-
mize prote contamination, th~ prote pocket 1s ittached to the
bag with snap fasteners go that 1t may be remored anéd laundered
opr réviaced,

CONSTHUCTIOX OF BOX:

The tox (Drawing #4) is made of 1,/16' aluminum with
a 5/8" bakelite bottom. The doors are each hinged upon two #6
flat head screws ut the lower corners, The holes fur the screws
are taoped jusf deep enough thaf tre scréws will fit tightly end

ctill allow sufficient fpeedom for the cdoors Lc¢ open and .close

S
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eaaily. The two strips for the bsnara lacks sre located 13"
inside the end of the box. They are held in place by three

#6 flat head screws throuch the zides of the tox Iints tapped
Loles in't%e bakellite, Thgse holes should be spaced so as

to clear the lacks, After the strips are in place the 1/4"
noles for the jacks are drilled, using a Jjig (Drawing 2,

‘Pig. 1) to locate them accurately. This eliminatea any
pogsikle errors due to varlations in box dimensions. Across
the bottom of the box 1s fastened & strip of bukelite about
£/16" x 3/8" x 5 1/4" at such & polnt irat the high voltage
batteries wiil‘clear the door by about 1/4". In tha tov af
the box the T-shaped battery svacer (Drawine 11Y-3002 C3)

is fastened with three #6 flut heéd screws, Tne handles which
have been used have the holes spaced so thiat cae of the handle
screvs enters Lhe battery snacer. ,One of the nardle SCrews
wnich enters the buttery oompértment must have & hole tapped
in the aluminum as there 1is not rzom enough for & nut. The
deor on the tattery end is held cleosed ty a #6 flat head screw
whilch enters a tapped ﬂole in the erd of the batt<ry spacer.
The docr on the anplifier end is helé by a rotairy latch
(Drawirg 4). The screw for thls lateh 1Is tigh: irn the bake-
lite, 2nd the hole in the aluminum is counters ink Just enough
to allow 1t to turn. Plesces of sponge rubber ire cement=d to
trhhe door to hol¢ the batteries in place and to vrovide insulet ion
for the B battiepry connectors.

WIRING THZ ROX:

Tn wirins the box (see Drawing &) a jig made to

correspond to the dimensicns of the box may be used very con-
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venientlv. Witn the rance switeh, on-off swi:ch and pulse
helwht selector potentliometer in nlace in the jlg, the wires

can be connected to the contrels, bent, cnt, and stripped; so
that when the controls are installed in the ecase it is only
nacassary to solder the wires to the lurs of the banana jacks.
33nece the lead to the phone fack rmust run neasr the Inmut clir-
enit, it should be a shielded wire, Thls iz convenient also
hnranan the shiald can be rrounded to the hward phone jacl: an:
nsed as a sround for the amplifier manel by cornectine the cther
end of tha snield to th:e vroder banana jack.

INPUE GIRCUIT

The innut circuit is mounted upon the aszembly shown
in drawine IIY-30002 C2. The 50 mmf condens¢r is mounted "ipon
3/16" - hich brass standoffs and held in »nlace by two #8 scraws
throush the polystyrene pansl. A solder lue under the head of
one of the screws provides a place to ~onnect a cround wires, the
other end of which 1s soldered to the brass 'late, Other connec-
tions are made tc solder lurs screwed Lo the polystyrere, Corrmec-
tinne to the 'mrrounded side of the B0 rmf cindensser are made te
a soldar lur placed between the condenser teiminal and standoff,
so that the condenser may be removed without unsolderine anv
connections. The 40 rmf condenser has wire [ eads and must be
soldered in.place. Since the terminal of the cable connectonr fits
rather loosely in the insulator, it mirht be well to bend the
wire leadins to it into a one-or two-turn hel ix in order to

allow the terminal to move nmore freel: and a’.s0 to avoid

vlacing a straln on the soldered joints. The pie tall of the & M

resistor may béqPEMEQ) FrchfL‘lﬁHsc RS on. —.
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AL PLIFIER PAHEL:

The amplifier panel is constructed s shown in
prawing 1. The material should be cut a iitt}e wlde so that
it may be trimmed after the panel is ussembled. A drill jig
(Drawine 2, Fig. 3) is used to locate startin: holes for a
1/16™ end mill which is used to mill out 2lot: for the lugs,
The slots should be milled long enough'for thu lugs to enter
with reasnnat'le esse, The two halves of the ianel are drilled
and rllled together to insure alignmant of th: holes. 1In case
the material should be warped, the halves should be matched
so that when puiled together they will be fla.. The large
ends of the lugs are then inserted in the holus in the front
kalf of the panel, taking care that the offse's are all in the
seme direction., Then starting at one edpe, tte olher ends of
trre lugs may be worked into plsce In the baék half of the panel.
The panel is fhen oressed together and the harales fastened on
with two #4 flat head screws through the pane. into holes tapped
in the handles. These screws should be locuted at the centers
of the two outside finger holes so they will rot interfere with
trh.e bauana plugs. Using a drill jig (Drawing 2, Fier. 2) holes
are then drilled and tapped for the tanana pitgs. Banara plugs
should be choser which have flexible 3prings ¢nd an adequate
length of threads. The panel is wired as shovn in Drawings 3.

COMFONENTS:

All resistors are % watt Alien-Bradley or equivalent.
Dumont .1 mfd. 150V zorndensers are used because of their small
size. A Solar midpet electrolytic condenser (2 mfd., 150V) is

used for decoupling in the rplate supply to the first tube, and:
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a 200 mfd., 1.5 V condenser of similar size 13: used for inte-
gratinz In the meter circulit. The push butto1 reset switch
should not be of the prositive action type beciuse the vibrabion
may tend to introdace spurious counts. The rotary on-off switch
is a Malklory No. 3143J, four circﬁit, three pisitlion switch.
Since these switchesa are not deslirned for high voltage overatiorn,
the hieh voltaze is switched on the nesative > grounded side.
Howasver, these swiktches seem to stand the vol ;are satisfacbtorilyr.
Previously, Tsolantite-insulated switches wer:» used In the hioh
slde, and sonie trouble from leakare was enccaitered die to dust
and moisture. Witn the switch on the sround i1lde, wvhen the
ingtrument 1s turned on thera is no chance fo* leaka;e., The
extreme rirht Liand position is used for "On", and the other two
ontaide termingls may be clipped off. The hl:h voltare circult
is wvrounded by solderlns the outside terminal to the case oi the
switeh. The nerative high voltare battery le:d is comneclsd to
the inside terminal of the switch.

COUNTING CHARACTHRIST. (1%:

Thres different types of alrha prcbus can be used
with the "Pee Wee" (sse nhotorranhs o, 13 anil Noe 14)e Dus
to the desisn of the 4 X & probe, it may be necessary to ine
creass the sensit?vity of the instrument somevhat above thatl
required wilien usine a nancil probe. The Westcn 20 microampera
meter is calibrated Q-20. The low rance (0-2(00 counts/minute)

readines may be cbtained by multiplyine by 10(C And the.high
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range (0~20,000 counts/minute) by nultiplyine by'lOOO. Gensrally.
thes cslibration of the two ransres 1is sufficiently nlose; however,
due to capacity tolerance of the coupling condensers In the
triccer circult, it may be found necessary in some instfuments

to adjust the pulse heicht selector differently for the two
reanges. The scales are linear within the accuracy with wniceh

the meter can be read. The instrument is inssnsitiva to bata
and camma radlation execept in the case of very hich values.

The sicnal from beta or ﬁamma‘radiation is of considarably lower
amplitude than the alvha pulsas and will not >rdinarily be able
to trierer the circuit. However, it may be h:ard falntly in the

hecadphones,
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Photographs

1. General view of instrument with headphonus and pencil probe
attacned,

2. View of top showing arrangement of contrals, etc,

3. Same wlthout probe and headphones.

4, Amplifier end with amplifler panel in plice,

5. Amplifier end with amplifier panel removad, showing input
circuit in place and nigh voltage batter;- connections.

6, Front of amplifler panel.

7. Back of amplifier panel.

8. Generel view of amplifier panel showing t andles and banana
plugs .

9. Input circuit showing location of cable ¢onnector and tapped
holss for attaching to case.

10. Input circuit snhowing arrangement of concensers, resistors, and
positive high voltage lead.

11, Battery end with A and B batterles in plece.

12, Same with A and B batteries removed,

13 & 14, Types of probes which may be used with instrument,
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