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UNGULAXITIED
J Abstract

Before a Geliger tube can be used, it is
necaessary to calibrate it or plot a curve show-

ing its platsau of operation. This report de-

scribes a means of plotting the plateau of a

Gelger Tube automatically.
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s Reoording_ije Automatic‘Geiger Tube Calibrator

#.}-. The Geiger-Mueller tube counter operates by the pro-

y .

'duction of an electrical discharge in a gas. The counter is

extremely sensitive, and a discharge may be produced when a

single ion pair is'produced elmost anywhere within the tube.

‘It is distinguished from other discharge counters by the large
-..volume over which the formation of an ion palr will produce

& disoharge.,

It is highly impossible to guarantee that a counter,
oarefu]ly made to any specification, will be satisfactory in
all respects. The extreme sensitivity of the counter renders
it liable to apparently spontaneous discharges, the origin of
which is uncertain. Furthermore, the characteristics of the

disoharge are also often found to change with time.

Sugpose, for the present, the growth and subsequent g

" extinction of the discharge are taken for granted. Evidence

about the- initiation of the discharge is mainly obtained from

’ "characteristic curves of the types shown in Fig. 1 which shows

Jthe number of discharges per minute plotted against the volt-

age applied to the counter under the action of a constant weak

source of ionization. ’
The Various curves of Fig. 1 refer to ionization

sources of different strength. They have the form which is

.‘claimed to be the ideal characteristic for a Geiger-Mueller

,QNQLA,S;S,‘”ED  —
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' ccunter; As the voltage is increased, the number of oounts
18 first Zero, then rises steeply to a flat portion where

.the rate of counting is 1ndependent of the voltags.

.After ccnstruction and evacuation of a Gelger-Mueller

_ tube, 1t has to be calibreted The standard method of call-

'.;brating a Geiger-%ueller tube employs a known radioactive gouroe,

+

'a scale of 64, a varieble power supply and a stop watch. As

-Jetated earlier, the GeigervMueller tube works on a flat plateau.
vTo find th;s plateau, the powersupply is changed in différent
’VDltege eteps and counts are, taken for a predetermined time.

A curve 13 then drawn uith the number of counts per mlnute plotted

against the vcltage change. This method of calibrating requires

a technlcian's full time to take readings and plot a eurve for

.eacn tube.

“&n autcmatic Geiger«Mueller tube calibrator has

'been designed which makes 1t possible to relieve the investi-

gater Qf the tedious recording and calibrating jobs The record-
ing type AGTC (Automatic Geiger Tube calibrator ) will plot the
calibratien of e.tube'in.a geries of 10 to 15 voltage steps

(See Fig. 2), The iength of tine is predetermined for sach step
between 0 and 60 seconds by the employment of an adjustablls timer.

Ti:e voltage differences on the Geiger tube are obtained by

‘setting ‘the scaler volbage to a rixed high value (lead to ¢enter elec~

trode of ueiger tube) and applying to the shell of the Gelger tube
a veriabLe ({n 20 volt steps) plus voltage from a voltage regulated
power'euppli; Each step represents a different successive voltage

UNCLASSIHED
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&8 indicated by the difference'of scaler and controller voltage.
The height of the steps indicate the counting rate which will
be.éssontiallyﬂconstant on thé plateau.

The operation of the AGTC is relatively simple. To
start the operation, 1t is necessary to press a button; at the
end of the calibration, the counter will stop automatically un-

less it is required to astart another'calibration of the same tube

" or of another tube. A safety circuit is also provided to shut

off thie AGTC when the counting rate increases above the normal
operating range.
"The following squipment 1s required:
(1) A scaler and counting rate circuit. The scaler
and counting rate circuit used are modified slightly
from the Kodel 400 scale of 64 designed by the Electron-
1cavdroup. The scaler modifications dre principally in
the provision of an R. F. high voltage power supply
wiﬁh a safety relay for guarding against high counting
rate, and the following 1eadé.6r sockets:
#. Leads to recorder
b, High Qoltage*to AGTC controller and ground
: C, Saféty relay switch leads '
: d; 110~-v0lt power lead

(2) 4n AGTC controller consisting of the following
relays and’ devices:
a. Timer, adjustable from O to 1 minute, and

associated relays.

~"b. An 1l-3tep relay covsring 20 volts in ten

APPRO\/ED FOR PUBLI C R&MSS\Y‘ m
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20-volt steps, the extra step being usad
ito stop the calibretion.‘

sy A reset relay used to stop end start the
calibration and as an on-off switeh in the
i high voltage ¢circuit of ‘the tube.
d. A delay relay, adJustable type, used to allow
a mechanical arm (spring rebqrn) of the timer
to return to starting podition,. |
e. Other relays used for making and breaking
eircuits in associated equipment. |
{(3) A power supply (for example; the Model 50 design~
ed by the Electronics Group) provided with a meter to
indicate voltage steps. , o
(4) & reoording micro—emmeter (G.Es or equivalent) 10
or 100 micro-amperes, depending on the output of the
counting rate metef;‘vThe peper traeeeeheuid'pe“ab the
rate of about 2 min./div. 'An.electriéally driven're- -
corder is preferable inasmuch as it can be easily

shut off at the end of thre calibpation run.‘

‘The advantagesof’the Automatic Geiger Tube Counter are._

(1) Permanent visible recbrd - "“{"'
(2) Automatic safety switeh device for pretection

against high counting rate which may be: incorporated

in any oounter.

(3) Technician's full time unneeessery.‘
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For a more detailcd descriptionAof the AGfC:refcrt
to Flg. 3, a block diagram, and Fig. 4, a schematic diagram.

As shown in Fig. 5, the center electrods of the Geiger
tube i1s connected to the Model 400 scaler and thevR-F. high
Joltage supply. We will'aQSUme,that the R.F. high voltagé
supplyvia at 1500 volts. The shell of the Geiger tube is con- '
nected directly toc step relay which glves a.voltage change of
20 volts for each step up to 200.volts. The voltage '1s supplied
by the Model 50 power supply with a bleeder in its output taﬁpcd

- at every 20 volts. The output of ‘the Model 400 scalcr is conw

nected directly to the atepping relay of the AGTC for pecording
on ten registers. Timer and relay assembly for control and
operation will ‘be explained in more detail in the description :
of Fig. 4, ’ “ l H' - D i
Fig. 4 is a.schematic diagram of the AGTC with con-:
nections to associated equipment. Starting with relay l, 2 -
normally open relay is not actuated until 8 . momentary contact'
is made by pressing-push button F.- The activation of relay l '
closes the contacts, activating relay 7. which is a step relay;l
end at the same time aotuatca relay 4. Also, when push button
F.is ‘pressed, a lock on relay 2. is released allowing its contacta'
to close.' With the contacts made on relay 2, oontinuity is made

between the high voltage of the scaler and the Geiger tube as

shown by H and He On the same relay, a separate pair of contacta_

»
.

~ o >
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are closed connecying one side of the 1l1C volte, through
contacts on relay 3%, to the industrial tiier 6 activating

it when the §ontacts on relay 2 remain closed through the
calibration of the Gelger tube, except for the last step which
will be explained later,

Relay 3 1s actuated by the time delay relay 5 which
can break the connection to the industrial timer for a short
time allowing contac; arm to return to its original position.
Relay 3 also starts and stops a Genersl slectric paper drive
recorder (indicated by M )} which may be either 10 or 100 micro-
amperes. |

Relay 4 is momentarily actuated for each change in
the step relay, breaking its contacts and taking the poténtial
off of relay 5 allowing its contacts to close and actuating re-
lay 3 which has been explained.

Relay 6, an industrial timer, can be set before making
contact, from 0.5 minutes to 5.5 minutes. The relay contacts
are connected to the same points as puéh button F. The timer is
set for a predetermined time allowing readings to be recorded in
* tkis time; At the end of the_predetérmined time, the contacts
are made actuating relay l.

Relay 7 1s an ll-contact step relay with one set of

contacts on the driver relay. When the  push butbon F is pressed,

*

the step:relayiagsumea its fipst position. For the following 10

.‘ -

£
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steps, iﬁ is actuated by relsys 6 and 1. A Model 50 power \\
supply with a 300 volt output is connocted across relay 7
which has a resistor between each step from 1l te 10 to give
a voltage step of 20 volts for each advance step. The voltage
steps are taken through a connector to the shell of the Geiger
tube. A meter is employed to read directly each voltage step.
Contact 11, the last step relay, makes contact activating relay
2 allowigg a lock to keep its contacts open. When the contacts
of relay 2 open, the industrial timer will no longer operate and
the high voltage is broken between the Geiger tube and the Model
400 scaler.’ |

A safety relay is employed in a counting rate circuit
which, when closed, will actuate relay 2 and also stop the
opsration. The safety relay is employed toAstop the operation
when the counting rate increases above the normal operating
range.

- The instructions for operating the AGTC are:
(1) Connect leads to the Gelger tube.
(2) Connect leads to output of scaler,
a. High voltage lead from scaler to center
of Gelger tube. ¢
b. Low voltage lead from AGTC to shell of
Gelger tube.

(3) See that all assoclated equipment 1is connected to

C -
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its proper terminals,

(4) Set scaler voltage to fixed value (depending on
type of Geiger tube and the voltage range expected),
such as lOOObor 1200 Qolts.

(5) Set industrial timer for period of counting
desired. |

(6) Read and record values on the ten registers of
the AGTC.

(7) Press starting button on AGTC, which starts the
process and continues through for a 200 volt‘cali-

bration, and then stops automatically.

Referring to Fige. 5, a set of two curves with scsale

of 64 counts versus voltage, have been plotted from a Geiger
The curve indicatead by a solid line was plotted by the
0ld method (hand calibrated). The curve indicated by the dotted

line was plotted from the AGTC in two separate operations.

APPROVED FOR PUBLI C RELEASE ‘:-\
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Discussions:

Srrors and Stability -~
(1) Counting éprors
The timer inconéistencies offer an error of 1 (Xé4)
count if the timer is off 1 sec. (if the counting
rats is abou£ 60 (X64) per minute ).
Another error of 1 (X64) count may be obtained by
not having the scaler reset after each counting
period. (This reseting is possible to do, but means
adding extra leads to scaler).
The addition of errors will give a total error of 2
(X64) counts which when ¢ompared to a total count of
not less than 150 (X64) 1s acceptable, '
(2) Voltage stability
The voltage stability of the NModel 50 poﬁer supply
is'very good. The voltage will not vary more than
a couple volts. Voltage staﬂility of the scaler 1s
fairly good (especially if a R.F. power supply exists),
but drifts are sometimes noticed,
(3) Stability of AGTC )
In spite of the many rélays eiisting in this unit,
only one relay (the delay relay) and the timer with
its relay are actually energized while counting. All

others.are momentarily energized,

APPROVED FOR PUBLI C RELEASE |
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The AGTC has been operated several dozen times

with failure or relay Jjamming occuring only once.

(Springs of relays should be adjusted).

APPROVED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE

LT

- 13 &
S
4
=
m .
lél_J E
5 ' j
8 |
/a '
VOLTS

FIG |

rd

—— e e

TIME ABOUT
I5 SEC o

_—— e —— - — e —————

wi
3
PLATEAU
L& 1 I S e =]
2
=
P e i it B e
5 .
o [
S —— Y ]
VOLTS
FIG 2,

"A‘l!IP|Ro\/ED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE

w
- 14 =
FIG 3
MODEL 400 SCALER
" |HIGH VOLTAGE GEIGER TUBE
| 1200V X
OUTPUT
Q
P .
| :
. oV i
TIMER 300V~ ~ Z(c)Jov |
AND 200V—e ~--==" |
RELAY MODEL 180Vie - -1 8OV E
ASSEMBLYL | 80 16OV~ - -~ |
l
- m = i
| CONTROL POWER 14OVI—  sreppiNG T |
AND SUPPLY 120V~ ReLay 1 |
OPERATION IOOV— |
| ' 4ovie  CHANGES _j |
GOMMON 20V} |
¢ - '?___ — E_’ _________________ _E
| STEPPING RELAY FOR REGISTERS
| 2 31| 4 5 6 || 7 8 9 10
HAT”R

APPROVED FOR PUBLI C RELEASE —



INDUSTRIAL
TIME DELAY TIMER

NORMALLY NORMAL LY NORMALLY NORMALLY  NORMALLY
OPEN CLOSED SLose CLOSED ~ CLOSED ~ NORMALLY
0/0-4 T N
! | i v ] | | 8
6 | b 0| || i

{ 00 01 (00 1 \2QQ r] MIUQ 00| | L0 - g[g .

oV i &1IR 000>

N\ - =
' F 2 3 = <
4 5
. — "

O T A N ‘
n TA . . | 6 X
g VOLTAGE| STEPPER

o

5 |l :

>/ M| RECORDER 3% oyrpyt
m ‘ 10 OF SCALER
— | | 1 l 1 ! ! 11 OR —

(0 I | ! | T l f ! I 1 ioOpua |-

A ;

R

T =T |

- : LV\/\LV\/\&

TO SHELL OF GT. 1

y‘:]-: ‘ [ MODEL 50 | .=

| — | POWER SUPPLY [TIOV
FIG 4 0-20ua

(0-20V)

dASva13d O 1119Nd d04 d3anodddv



NO. 389-14

N. Y.

MADB N U, S, A,

& ESSER CO.,

TEL

wELF

Mulimeters, S am. l:nes acecoted, cm. hines beevy.

APPROVED FOR PUBLI C RELEASE

ond B A B o o 2
Ly L.u,* LH..WW ik q i 3
sia 4 Apfe ool Sdgeduiy g [}
RN W i J\t i i 1i
Y AL HIH 33394 i I
TH ¥ u i
~ & Y 1+ 1 %.n nﬁL
131K B [t i ¥ 53
- : H Y

- I sehi i & i e

. . < b4 3
. :
v [ il i Hitalgh i1

e P Yy T T o g

R4 H . 1) A g p ¢ L A
Wl HIE speizigadydrdyys nped : MW -»L J 1 Se i
ad HiE e e A P R b t . b : m SRR}
sl |l HHH R TR TG HH 3 TR h + %ngn .
b L EHE g RetEIN ks
fom o [HEHH xmL 2HH i
] i s
L%l Rusup .imx . a ..wwm_
; = T -
mﬁ. ekl T & |
TG HR IR I
B Loy HEH 55
AR R -
hajiddatisngzdd uw W nyd 45 ot nd
R pyinds 1331 i 3
I R 1 h |
T 11T uuy T b 1L s - - N RE
St H 4 H ) rﬂ i by E ..I....er..n_ 1
pe il 35k 3 Sekoa RISt by ol &
.Lr&u ; uu HHG R TIHERL .1:4:.4‘4&,&44;.”;“
b . B H Lid ..»l_u A 11 ILI.L ” H ¢ +14 A - - = oh mr
HHE i T L P ; H shestE i Ermsy iy ale H +
H o il al B .ﬂ ﬁ;ruumu i T anirg % e 1] ‘" Lzl it .,M‘m.vr H '“.ty. ".N L
(4 - N E 3 . o ory TR TR ARpre
o R R TR R Y R B
i 1 R HES BB : ] A ol
ng - an M ! 3 PRI gaas g on > * RN
sEasees THEH i e ireete DHTHRE TR Fi e e P 1
2y uFgeny M 1 &J.A_. » 1@.._ umﬁn $ T ¥ T H ﬁt*} HUHMHMJ._ LT k.r.L
ST FuSagthdafiiy X33 i Fa333:02.3 (1 H e br}
TR IR R e e T il
§ yiuila A4t Hda el N : e 3
1 TS I <) H
2 L—L ¥ xang L1 .—Lw Raggs pis h 3
k Ry R HH T M3 ANgEatL,: 3Rs1 ¥ R I
B L R H R H H41 | HTH T4 g MIHH
BRiiH ¥ P 11 BE + M : - ﬁw .r)_‘_..u; %
1T N SIth Nt PR ois
sitdihuedsd wu e R 8
IR i S R G tye 2
R }
HHHEAT F T 4
A
3 -
HA{H
i el
HA HW A T SIELa R dimpRatyrragendcy (R iH
u%ln*/ ﬁ dnizdadbypll ] R ! 1 4 ;1
s3aee CHTT 41 T =43
pabrhn Axgduiabialeeefodatadiios Firglzdy Ty LI
13 .um‘,h m; 1 I ”pl vigeagys it
HHHEE T EH B R } H
o A ~.. 1 H
i 3 ] Hit 4y
1 [ : H :
oF
Hved Py IR TH O T H MR ke {1 : :
T .,mru..ﬁ IR HT AR PR 3)! bt =1 M.m o g ima b 3
Aysagospnuanzageygan vaza 3 P H1r THE I = nEvpsgyearEayLY LY o
¢+ EE4 TIPS 1 Ssgeng eyl aEhed H1 114 { 4 {44
neqledtiitt: i HHEREN R P (R R HEFET R e P
») H - peuw RS py R FR T L4 - + ¥
H dgrgdFag 35 nwuww.ﬁ e geabistsiel O : o
£ s A i1
fiser T E I H H
RHH: Hi H = H B
awi pe T H Hi ¥ LT
414 £ Hi 3 giaghieass) {in b .hm.. 3
o ]
paw 1 HE 8 1r1.7r {:

.y 13 HHE pilasnfagis L
. S -EH piiailngpstengliglensuynphynls 2
. 1 Y o ERve &

TH ] ! HLTH 3
. T T 1] o TR SRR i@
et SPRteask Lzt a0} 3 J.ﬂnx } 1] R i H{ 4]
tr ' 4 - l‘..l. gas r~.4 bEE lllhr;lv 7 +H
R D SR
TEE LTI At i T HE s ne
. HHE R R LT ML R R :
- P T R e T e 4 HH A SRR g et as
SRR AL TR il : i 4 W
r.nwm - LENYERNS i ¢ | HR L R e HO
H- HIH L%. FHH 4 EI m. Bas ..W. gttt
i 1 % uj“ 1 .Mw tHHa R by 5% o1 :M F.H.:r. Jn i
1] HUFEE R FEIT vid M I : Y pasy g oy g e O
i :iﬁ LRy { AR B ETH R 3
; biatiseieniaEhic b RERRYALEE 1ty M .wx LtteatitHiT Anﬁ.mu HHH ] 19)}
3¥H iypraz 38 r . xm 2 H HiE i R re H T H i1 N
+ypFeRRpxpELidRIysasdadined izdas 33 T L 3 s =tlis H L
. gaecunys £ BEpuagageye 1] I3
R i NOGoTTER R
i H {] ] . = f
R Lm% i it I M;ﬂ H L%&. il
:ﬁ TiT r arTeaaEe 2 mdsual T\T 9 $ Ll = L w..wh % : .A.. MHL .Mn %

)

-~y



APPROVED FOR PUBLI C RELEASE

T TR T 5t

UNCLASSIFIED

EHIRE
'OAIO_"YI !

i

REF (oo, O ‘O‘f

NDay- s
| S =/ ofp

d TS

R 4En




