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Before a Geiger tube can be used, it is

neoessary to calibrate it or plot a curve show-

ing its plateau of”operatlon. This report db-

scribes a means of plotting the plateau of a

Geiger Tube automatically.
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,.. - Recordlng Type Automatic Gb3.Ker Tube Calibrator,-.,.... ,,..- ..
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*,,. !l%aG~iger-Mueller tube counter operates by the pro-’v. ‘. -----

duotion of an’electrical discharge in a gas. The counter is

ext-remely sensitive, an’da discharge may be produced when a,.$.. .. .

sing.leion pair is produced almost aiywhere within the tubes,.,-

It is distiqgulsh~d ~rom other-discharge counters by the large
...

vb~qme war which the formation of an ip~ pair will produ;e-.:,.k
A disch~rge~ , .. ,

..,.. ....’.... . .. . .... .,.
‘It is highly i’rnpossibleto guarantee that a counter,

carefhl.ly made to any specification, will be satisfactory in

ail ‘respects4 The extreme sensitivity of the counter renders

it liable to apparently spon&neous discharges the origin of .,

whl~h’”ls un$er$ain, Furthemxore, the characteristics of the

d~soharge are”also often foupd to change with time,

Sup)ose; f~r the present,t the growthanq subsequent @
. .

extinction of the discharge are taken for grante@-~ Evidence

‘about,the initiation Qf the discharge is mainly qbtained from,,,.-, !.
,. i.- -

oharacfq.ris~lc @.urves of the types shown @ Fig. 1 which shows
!.!..,..-<.,,.-.

the number of disch~rges per m~nute,plotted against the volt-.. . . .
,. ,.

age “appligd~to.the counter und6r the action of a,cons~ant we~k
,,

source of ionization. ?
,, ,..,. The various ouPv~s o~ pig. 1“.refer to ionization

sourtiesof different strength. They have the form which is s
.’.-.. .. . . ..,. . .

clQi.nJ6d’to be t~m ideal characteristic for a Geiger-Mueller,..,.,,.,. ,,
,-,,. >., .

... .
.*. . . .

.-’ . ..,. .
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counter. AS the voltagb...is.increasedt tho nmber of 00U.Y_LtS

fs ‘ffrst zero, “th’;nrises”_iteeply to a fiat portion whore

the rate of co~tfng is “independent of the v“oltage~
.-,.

After cgnst.ructfon and”evacuatlon of a &lger-Mueller

The stan~ard me’thod of oali-tube} it has to be calibrated.
. .

,.$brating a Geige.ti~?luell.er.t“ube.~raploysa Li,own radioactive pouroe$
‘-.“‘ ., - ...”. ...+ ..

a sca~e of 64, a varia%le pow~r supply and a stop watoh. As
“,-, ....... .. .. .~,.’... .’”- .,

..J
,.s~~te.dqn?lie.rj the ~eigeti~hluellertube works on a flat plat~a~....“--- ,.:,.,:.4----- .,’,....,....... -*,..“. >... .
Ttifln~,,t~,s-p~ateauj thq #b’ji&rsupp~y is changed i; dif.$%rent ......,.. .,, ‘..”-., ..,1. .
Vu-~t”@e‘YS’~epS@d .cp~ts are.,t~$n ~,ora predetermined times..... ,’

‘A:cuPv~ ~~’~h&~ .d~;~w~l:.wiih”]’tiun“m~g~ of cowts per minute plotted
‘,... ” -.

,.
against ilievdltage “change. ,Thi”sme,thod of calibrating requires

,,,
* a technl~l.~~s full time to take readings and plot a ourve ,for.

.. ... . ,. .. ”.”. .
. etachtube? .,.

,.
: ‘An .autoqatl.cGbiger-Mueller tube calibrator has,,

,.

“~een d~slgned which’tiakes it possible to relieve the ipvesti-,, .

gator ~t the tedious recording and calibrating job. The reoord.
.... . ..... .,-, . ..

in.gtype AQTC.(AutorpaticGeiger Tube Calibrator”) will plot the

caltbratior-iof a tubs in”a series of 10 to 15 voltage steps
. . ...

(see Pig. 2), ‘17helength of time is predetermined for each step

bett;een O and 60”seconds by the employment of an adjustable timer.
. . .

TLe voltage differences on the Geiger tube are obtained by
.,

setting the scaler voltage. to a fixed high value (lead to ~enter eleck

trode of Geiger tube) and appljing to the shell of &.e Geiger tube
“.

a vahi.ab~e (f,fi20’volt steps)< plus voltage froh a voltage regulated>

powtfr”supplk. J$aqhstep represents a different successive voltage ,.

. . .
. . ,. .. .Gt..

.,
,.. “~
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as indicated by the difference of scaler and controller voltagec
●

J
!.

The height of the steps’indicate the counting rate which will

i- .,+.,

.,.

.’
!’

$:. . . .
. .

....#
,

-&

u..,.. ~

..

be.essentially constant on the plateau.

The operation of the AGTC is relatively simple. TO
.. ...

start the operation$ it is necessary to press a button; at the

end of the calibration, the counter will stop automatically un-

less it is required to start another calibration of the same tube
,

or “ofanother tube. A safety circuit is also provided to shut

off the AGTC when the counting rate increases above the normal

operating range4 d

.

‘The following equipment is required:

(1) A scaler and counting rate c~rcuito The scaler

and c“ounting rate circuit used are modified slightly

from the Model 400 scale of 64 designed by the Electron-

ics Group. The scaler modifications are principally in

the provision of an R. F. high voltage power supply

with a safety relay for guarding against high counting

rate$ and the following leads .or sockets:

a. Leads to recorder

,. b. High voltage ’to AGTC controller and ground
. J

‘ c, Safety relay switch leads

i: 110-volt power lead

(2) An A9TC controller consisting of the following

re%ays and’devices:

a. Timer, adjustable from O to 1 minute9 and

. . . ..
associated relays.

b. An 11-9tep relay covering 20 volts in ton

.. . : tiwM’’$~~~&
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20-v’olt s~eps;’the extra step”b6~,& used
. .. ... ..,. ,,

,to 8top tke calibration. .. ,, ‘

c? A reset relay used to’st~p qn~ s~art the

calibration and as an on-off switch i.ntho

.
,-
.-..

.. -

high voltage” ci.rcuit of’the tube.
● ,.,” ..

do A delay relay, adjustable typej used to,allow

a mechanical arm (spring’return) of the timer

to return to starting position.

e. Othe~ relays used for making and breaking

aircuits in associated equipment.

(3) A power supply (for example, the Modol $0 “design-

ed by the hlectroniig Group) provided with a-rnetey to “-.,.,. .. . ..
indicate volt~ge steP~C . ... .,,

(4) A reoording micro-ammeter (G.Ei or equivalent) 10

. or 3.00rnicro-amperest depending on the output 0$ the

counting race meter.’ Xhe piper tra~e aho~d” be at the ~

,b rate of’about 2 min,/div* ‘An electrically driven re- ““.

corder is preferable inasmuch as ‘it can be easily \

shut off at the end of tho calibration run.

TM advsntag~of the Automtic Geiger Tube Counte~j.ar6: ‘

(1) permanent visible recbrd c-,{“~ ~ .“

(21 Automatic safety switc~ device for Prtitection .
. -

against high csowting rate wh$ch may be”in”ccxrpp~:~e~ ,.

in any’oounter.
.,

(3) Technicimls full time ~ecessarys

Q.. ..
,.. ” .,

,.

. . . .
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For a more detailed description of the AGTC re.:er. ...

.
.

“ “;. .
“%”

,,-
!’
.—
. ..

P

\

. .

tO Fig. 32 a block dia,grm~ and Fige 4Y ~ se~ematic diaglW?S .-
● “-.

As shown in Fig. 3P:the center elec”~rode of the Ge-~ger,“,

tube is connected to the Model 400 scaler mAc~the R~”P.high
$ .,,
voltage Su’pplyo We will ass”ume’that the R.F. high voltage

supply is at 1500 voltsc The shell of the Geiger tube is con-.,,
,’. .

netted directly to step relaywhich.gfves a voltage ohtuigo“of

20 volts for each step up to 200tvolts* The voltage “is supplied

by the Model 50 power supply with a bleeder in its output ta#ped .-.

at every 20 volts. Tho output of “the h?odel 400 ,scaler,is con~
,.

.. . . . ,,,.,
‘netted directly to the s~pping relay of the AGTC for ~eoerding...

on ten registOrs~ Timer .and.relay’a~sembly for co~trol ~d
. .

operation will ;b”eexplained in more detail in the “description
&. ,,, ., . ...

of Fig. 4. ,’,..! ...... I ..+
::..4. ....

Fig. 4“Is a.schematic ‘diagram of tie AGTC’wi@L qon. ~
,, ., . .. .. .“. . . ..

nectionfi to associated equipment... S$arting wl,tllz%laylz. a ‘ ,’,,0-,,,. . ..,..--.-+Y-.........
‘normally open’”relay i~ not actuated until, a.,momentary c“odtact ‘

,. , .“+’:,. ., ,. ,,“.
is mada by pressing Push button.F. .ThQ .qct$vati..o~,of relay “1 ‘“.’ ,..“,,,, ,.... .........
oloses the contacts, activating relay 7.which is”~,s$,eprelay”

...,.’ .,,
and at th~ same time actuates relay 4, Also, when pushbutton

Fisp rossed, a lock on relay 2is released alloying its contacts
,.. ..’.,

to close. ‘“.With the contacts made on relay 24 oohtlnulty is made
.. ,.

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

shown by H and H* On the same relay$”a sbpardte pair of’contacts

3 ,’.. ..
,,.., ..:+.,’ ..........;,,

r ,,, .:

. . . . .

& . ,. .
.+

. . .

# “,: .. ....<.. “... . . . -, . .. .:.,,. .“; ...,,.
..’,. .. . . . . -3 “.

. . . . .
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are closed connecting one side of tho llC volts, through

contacts on relay 3$ to the industrial timer 6 activating
J

it when the .contaots on relay 2 remain closed thraugh” the
.-. .

..
=.

. .

calibration of the Geiger

will be explained later,

tube, except for the last step which

I

Relay 3 is 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 origfnal Posf.tlon*

Relay 3 also starts &d stops a Genersl Jlectrio paper drive

recorder (indicated by M ) which may be e~ther 10 or 100 micro-

ampere.

Relay 4 is momentarily actuated for each change in

the step relay, breaking its contacts and taking hhe potential

off of relay 5 allowing its contacts to close and actuating re-

lay 3 which has been explained.

Relay 6, an industrial

contact9 from 0.5 minutes to 5.5

are connected to the same points

timer, can be set before making ‘

minutes. The relay contacts

as pu~h button F. The timer is

set for a predetermined time allowing readings to be recorded in
.

“ this time. At the end of the ~redeterm~ned time, the contacts

are made actuatln~ relay 1. .

Relay 7 is an n-contact step
..

contacts on the driver relay. When the-
. . .

relay with one set of
‘ :-

~ush butbcn F is pressed~
>

the step relay’a~sumea its first position. For the following 10
-a.p
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steps, it is actuated by relays 6 and 1* A Model 50 power \;

.’

.

supply with a 30”0volt output is connocted across relay 7

which has a resistor between each step frcm 1 to 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 volta&e step.

Contach 11, the last step relay, makes contaot activating relay

2 allowi& a lock to keep its contacts open, When the contacts

of relay 2 open, the industrial timer wfll no longer operate and

the high voltage is broken between the Geiger tube and the McIdol

400 scaler.”

A safety relay is employed in a counting rate circuit

which, when closed, will actuate relay 2 and also stop the

operation. The safety relay is employed to stop the operation

when the counting rate increases above the norm(al operating

/ The instructions for operating the AGTC are:

(1) Cofinect leads to the Geiger tube.

(2) Connect leads to output of scaler.

ab High voltage lead from scaler to center
@

of Geiger tube.

b. Low voltage lead from AGTC to shell of

Geiger tube.
9

(3) See that all associated equipment is connected to

APPROVED FOR PUBLIC RELEASE
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its proper torminalsO

(4) Set scaler voltage

type of Geiger tube aqd

to fixed value (depending on

the voltage range expected)s

such as 1000 or 1200 volts.

(5) Set industrial timer for period of counting

desired.

(6) Read and record values m the ten registers of

the AGTC.

(7) Press starting button on AGTC, which starts the

process and continues through for a 200 volt cali-

.. brati,on~ and then stops automatically.

Referring

of 64 counts versus

tube b The curve

old method (hand

line was plotted

to Fig. 5, a set of two curves with scale
:

voltagel have been plotted from a Geiger

indicated by a solid line was plotted by the

calibrated) . Th~ curve indicated by the dotted
J

from the AGTC in two separate operations,

b

@
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Discussionsl:

I
\

Errors and Stability -

(1) Counting &rrors

The timer inconsistencies offer an error of 1 (X64)
,0

count if the timer is off 1 sec. (if the counting
.

rate is about 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

The addition
“

(X64) counts

leads to scaler).

of errors will give a total error of 2

which when ~ompared to a total count of

not less than 150 (X64) is acceptable~

(2) Voltage stability

The voltage stability of the Model 50 power supply

is very good. The voltage will not vary more than
●

a couple volts. Voltage stability of the scaler is

fairly good (especially if’a R.F. power supply exists),

but drifts are sometimes nbticed.

(3) +%bility’ Of AGTC -

In spite of the many r~ays existing in this unit,

only one relay (the delay relay) and the timer with
J

Its relay are actually energized While counting. All,

others qre momentarily enqrgized~
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The AGTC has been operated several dozen times

with failure or relay jamming occuring only once.

(Springs of relays should be adjusted) .

●

✎ ✎
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FIG 3
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