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« exceptionally large yields of graft
copolymer and a minimum of homo-
polymer. Small dose rates are more
efficient than large ones becau‘se poly-
merizabion depends on intensity o a

ower smaller than one. Intermittent
upplicntion allows fime for cliffus‘ion
of MONOIET to the polymer grafing
sites; the process becomes more effi-
cient. In this way methylmethacrylate
gan be copolymerized onto polyethylene
flm untit the original film weight is
multiplied by 64 (16). To do it a total
dose of 81,400 r was delivered at an
instantancous dose rate of 31,400 r/hr
and a duby cyele of 2 min on, 28 min off.
¢or 15 hr,  Homopolymer content was
only ~3%: Instantancous grafting
pate appeared to be autoaccelerated by
production of active grafting sites on
both the original polvethylene bacl-
pone and newly grafted methylmetha-
arylate side chains, .

Radiation Synthesis

Labaratory preparation of certain
dichlorophosphines and nitreso com-
pounds is more convenient. by radiation
gynthesis than by conventional meth-
ods (18). The big advantages are (a)
one-step processes and (b) simple start-
ing materials,

Particulazly productive are combina-
tion reactions, in which free radicals
from different components of & mixture
sombine to form the product.. In this
manner dichlorophosphines have heen
direetly synthesized from phosphorus
trichioride and aliphatie, olefinic and
aromatic hydrocarbons.

Seavenger reactions also have good
vields. Tror example, you can continu-
ously add the radical seavenger nitric
oxide to maintain a low concentration
inirradiated organic liquids (18). The

- process forms trichloronitrosomethans

from CCl,-NO mixtures and dichloro-
nitrosomethane, not previously syn-
thesized, from CHCle-NO mixbures.

Other radiation synthesized comn-
pounds include dichlorocyclohexyl
phosphine, 3-cyclohexenyl phosphorus
dichloride, = dichorocyclohexylarsine,
organic silicon trichlorvides and tri-
ehloromethyleyclohexane. These com-
Pounds come from the formation by
radiation of carbon bonds with silicon,
chlorine, phosphorus, nitrogen and
arsenic (18).

Emulsion Polymerization

A direet method for forming = stable
cationic emulsion of polyvinyl acetate
15 radiation polymerization of the
monomer in an aqueous soiution con-
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taining a cationic detergent {79),
Radiation appears te initiate the poly-

merization both by direet action on the |

monomer and by creation of radicals in
the water that react with the monomer,

Irradiation of mixtures of different
emulsified polymer lattices with vinyl
monomers has been shown to be & use-
ful method of preparing nonrandom
graft copolymers (£20). Relatively
small doges are requived, and product
purification is achieved by fractional
precipitation,

Other significant revelations st War-
saw wers these: commercial produgtion
of graft-copolymer-coited Teflon that
is bondable and dyeable (21), improve-
ment of Nylon dyeability without loss
of tensile strength by vaewun preir-
radiation {22), commercial availability
of racdiation cresslinked plasties with
built-in memory (on heating they re-
turn to the shape in whieh they were
irradiated) (28), the possibility of ir-
radiating piastics before molding and
heating fo complefe the cure (23),
existence of a fission-product pilot plant
in Romania for studying partial oxicda-
tion of paraffin hydrocarbons {(24),
radistion vulesnization of a better sifi-
cone rubber by a method simpler than
peroxide curing (25), économic steriliza-
tion of ampoules of water for medicine
(26), and radiation synthesis of
colorants (£7).
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 E.MLL
PHOTOMULTIPLIERS

FOR
Scintillation Gounters

B.AM.I, Porlable Contaminalion Monifor Type 1

For efficiency, sensitivity and con-
venience, the scintillation counter,
using a photomuitiplier in one of
its many current EM.I. forms, is
undoubtedly the most universally
useful device for the detection and
measurement of alpha, heta and/or
gamms rays.

The range .of B.M.JI. photomulti--

plier tubes is probably the largest

in the world. As well as an extensive
list of standard types eflfectively
covering all the principal photo-
alectronic applications, special
tubes can be produced. to suit
specific problems. Send uns your
inguiries—our design team will
gladly co-operate with you.
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merization depends on intensity to a
power gmaller than one. Intemlnittent
nppljcut.ion allows time for dlﬁllS?Oﬂ
of monoIEr to the polymer grafting
sites; the process hecomes more effi-
Tn this way methylmethacrylate
ean he co polymerized onto polyethylene
flm until the original film weight is
ltiplied by 64 (16).  To do it a total
dose ol 31,400 v was delivered at an
antaneous dose rate of 31,400 v/hr

inst
- and a duty eycle of 2 min on, 28 min off
for 15 hr. Homopolymer content was

only ~3%- Instantaneous grafting
rate appeared to be autoaceelerated by
production of sctive grafting sites on
both the original polyethylene baeck-
bone and newly grafted methylmetha-
erylate side chains. .

Radiation Synthesis

Taboratory preparation of certain
dichlorophosphines and nitreso com-
pounds is more convenient by radiation
synthesis than by conventional meth-
ods (18). The big advantages are (a)
one-step processes and (b) simple start-
ing materials.

Particularly productive are combina~
tion renctions, in which frec radieals
from different components of a mixture
In this
mamner dichlorophosphines have been
directly synthesized from phosphorus
trichioride and aliphatic, olefimie and
aromatic hydrocarbons.

Seavenger reactions also have good
yields. Tor example, you can continu-
ously add the radical scavenger nitric
oxide to maintain a low concentration
in irradiated organic liquids {8). The
process forms trichloronitrosomethanc
from CCl-NO mixtures and dichloro-
nitrogomethane, not previously syn-
thesized, from CHCI-NO mixbures.

Other radiation synthesized com-
pounds include dichlorocyelohexyl
phosphine, 3-eyclohexenyl phosphorus
dichloride, . dichorocyelohexylarsine,
organic silicon trichlorices and tri-
chloromethyleyelohexane. These com-
bounds come from the formation by
radiation of carbon bonds with silicon,
chloring, phosphorus, nitrogen and
arsenie (18),

Emulsion Polymerization

A direct method for forming a stable
Fationic emulsion of polyvinyl acetate
15 radiation polymerization of fhe
Monomer in an agueous solution con-
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taining a cationic detergent (18).
Radiation appears to initiate the poly-
merization both by direct action on the
monomer and by creation of radieals in
the water that react with the monomer.

Irradiation of mixtures of different
emulsified polymer lattices with vinyl
monomers has been shown to be a use-
ful method of preparing nonrauncom
graft copolymers (20). Relatively
emall doses are required, and product
purification is achieved by fractional
precipitation.

Other significant revelations at War-
saw were these: commercial produetion
of graft-copolymer-conted Teflon that
is bondable and dyeable (21}, improve-
ment of Nylon dyeability without loss
of tensile strength by wvacuum preir-
radiation (22), commercial availability
of radiation crosslinked plastics with
built-in memory (on heating they re-
gurn to the shape in which they were
irradiated) (23), the possibility of ir-
radiating plastics before molding and
heating to eomplete the cure (28},
existence of a fission-product pilot plant
in Romania for studying partial oxida-
tion of paraffin hydrocarbons (24),
radiation vuleanization of a better sili-
cone rubker by a method simpler than
peroxide curing {45, economic steriliza-
tion of ampoules of water for medicine
(26), and radiation synthesis of
colorants (27).
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Tor efficiency, sensitivity and con~
venience, the scintiliation counter,
using a photomultiplier in one of
its .many current L.M.I. forms, is
nndoubtedly the most universally
nseful device for the detection and
meagurement of alpha, heta andfor
gamma rays.

The range .of E.M.I. photomulti-
plier tubes is probably the largest
in the world. As well as an extensive
list of standard types effectively
covering all the principal photo-
electronic applications, special
tubes can be produced to suib
specific problems. Send us your
inquiries—our design team will
gladly co-operate with you.
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1. INPROPUCTION

The FPortable Contamination Monitor Type 1 is a small, lightwedight
instrument dssigned for use with a suiteble probe for the detection of radio-

active contamination of benches, clothing, ebc.

The inatrument is particularly sulted for wse with the Dual Probe
Type DP2 for the detection of alpha and beba contamination elther separately
or simultanesusly.

It may be operated From commercially obbainable batteries (type uz)

The meter may be used to check the battery potentials umder their working
load. Alternative mains supply power units, occoupying the same gpsce as the
patteries, may be supplied as required.

A meter display indicates detection rates in the range of 1 - 5000
counts per second. Alpha counting rates of up to 6 coumts per second may
be determined more accurately from the number of counts indiceted on an electro-
mechanical register over a measured period of time. '

The detection of alphs and beta particles is indlcated by two distinctive
audio signals in the loudspeaker. These signals may also be heard on headphones,
if desired.

Printed cipcuit sub-assemblies and transgigtors are used throughout for

utinogt reliability and ease of servicing.

TL, 1175



2, SPECIFICATION

Physzical
Height: 8k in. 22 com.
Width: 11 in. 29 om.
Depth: 7 8 in. 20 am.
Wedlghts 0 1b e 5 kg
Finisgh: The cage is made of self-coloured cream
high-impact polyatyrens.
Electrical

Range of Measurements:
Disgplay:

Auxiliary Digplay:

Avdio Indication:

Resgolubion:
Temperature Range:
Battery Requirements:
Battery Life:

AMternative Maing

Supply Power Undit:

24

1 = BOOO counts per second.
3 in. meter with logarithmic scale.

Re~settable electro-mechanical register

for alpha counts below 6 per second.

A high pitched notes for every alpha
particle and a click for every beta
particle detected, thus giving distinct
differentiation between alpha and beta

conbamination.

100 uaec.

0% to +45°%C,

Twelve U2 type 1.5V batteries.
24 hours continuous operation.

Power Unit FCML for operation from
50 -~ 60c/s mains at 90 - 130V or
200 = 240V,

or

Power Unit FOM2 for operation from
50 = 60c/s mainz at 5CV.

L, 1175




TL.1175

Mains Power
Consmumptions
Protedtions:

Probea Connqctorﬁ

EHT available for the
Probe:

Minimum pulse required at
input: |

a Channel

B Channel

Power Oubput to
Louvdspeaker:

Headphone Conmection:

5 Watts
Two 0. 254 miniafure plass cartridge fuses.

PoE.T. series 100 fixed socket.

850 ~ 1650V with a load of 66MR.

T 2V
600nV

HOonW.  This may be reduced by cperating
the volume switch.

Audieo outpult is awailable at the Two-pin
socket provided (Electro Methods SM2SN).

3.



3. INSTALLATION

Remowe the dnatrument from it packing case and check that no

external damags has been susbteined in transit.

Lay the instrument on ite lett hand side and wremove the four 4 B
cheese headed gerews from the positions designated "A" on Fig. % and with-
draw the hattery housing, disconnecting the blue and red plugs and sockets

exposad.

WARNING: On no aceount must the luwstrument bs switshed on mlsas a Probe

is connested to the imput socket.

For use with batbteries

Remove the two knurled muts to be fomd on one end of the housing
and remove the batbery cover. Inserttwelve UZ type cells into the battery
container, taking care to follow the polarity directions on the container.

Replace the cover, ensuring correct location of the keyway, and
secure the knurled mats. Replace the battery housing, first recomnecting
the red and blue plugs and sockets and enguring that the housing is
correctly orleutated, i.e. the large hole at one side aligns with the "Adjumt

BHTY label., Seoure with the four cheegs headed screws and washers.

For use with either of the aliternative wains supply power units

Set the mains tapping on the power unit, in the case of Type FOML, to
the appropriats voltage.

Insert the power wnit in place of the battery housing, connecting the
red and blue plugs and sockets and ensuring corvect orientatiomn, i.e. the
large hole at one side alipgned with "Adjust EHT¥ label.  Secure with the
four cheese headed screws and washers. Comnect the instrunent maing lead to
a sultable sources of s.c. supply. RED ko line, BLADK to neutral, and GREEN to
earth.

Adjustments

Copnect the prove to the ingtrument ivput and ingert a telsphone jack
plug conected to a microanmater {0~50pAY dnto the EHT socket ensurding that

the negative terminal is connected o the centre cowbact of the Jack.

Switch on the ingtrument, checking the supplies at control switch
positions BATT.T and BATT.2 ag described on Page 6. Set the control switch
to ¢ + B and adjust the EHT to give the cwrrent reading reoulred as indicated
L, ' 1L, 1175 ,




on the 1abei attached to the probe. Thig can be done by adjusting the
B.H.T. voltage control, which is a pre-set potentiometer, acces_s‘;ible _
through a small hole in the battery or power unit cover on the underside
of the instrument. '

NOTE: If the current requirement of the probke is not kmown the
instrument can be set up approximately in conditions of normal
baclkground gamma radiation by blanking off the window and setting
the E.H.T. until 3 to 7 G.p.s. are indicated with the switch in
a + B position.

TL. 1175 5.



4. OPERATING INSTRUCTIONS

CONTROLS AND CONNECTORS

Control Switch 381 has seven operating positions as follows:

OFF: ' Batteries discomnected from the rest of

the glrcuit.

BATT 1: The output meter is used to monitor the
pogitive é.upply wnder working conditicons.
The pointer should lie over the grsen arc

cn the meter.

BATT 2: - The output meter is used in a gimilar
menner to test the negative supply.

The meter indicates the ra"Ee of detection
a + B of both ¢ and B8 particles. A click _
is produced in the loudspeaker fbr, (-;jﬁriéry A
particle, and a high pitched nbte":is
produced for evéry a particle detected.

_ The meter indicates the vate of detection
B of the f particles. A olick is
produced in the loudspeaker for every f
particle detected.

a The meter indicates the rate of detection
of « particles only. A high pitched
note is produced in the loudspsaker for

every « particle detected.

REQISTER: Couﬁting rateg of ¢ particles up o 6
' per second may be recorded on the reglster
which can be manually regeroed. A high
pitched note is produced for every alpha
particle detected.

Pilot lamp: The window below the control imob marked
~  is over a pilot la.zir@ which is uaed
only with a.c. powsr unitsz. HNo pilet
lamp is used on battery-operated
ingtruments in order to congerve pattery

power. _
fo : ' TL. 1175




FHONE: ' Headphones having an impedsnce of about

' 50 ohms may be connected to the
instrument by using the plug supplied.
When headphones are used, the loudspesker

still operates.

VOLUME: A push=button, econsecutive-action switch
permits the reduction of the wolume at
the loudspeaker. This control does not
affect the output from the headphones.

FROBE: A miniature cosxial plug is usad ag &
comnector for the probe.

EHT: A telephone jack enables the commection
of a microammeber in the BT circuit for

setting up the potential supplied to the

probe.
_ OPERATION
WARNING: T BT potentials are generated within the

 instrument for supplying the probs. . The
EHT circults must not be touched when
the ingtrument ig in operation. The
ingtrument zhould ON ND ADGOUNT he
switched on without a probe being attached,
nor should a probs be detached until the

instrument iz switched off.

Switch on the ingtrument, check the supplies at positions CHECK BATT. 1
and CHECK BAIT. 2 of the control switch Sl.

Set the red cursor on the meter 4o a polint indicating the acceptable

upper limit of contamination.

When the switch is set to the o - B s B s or ¢ positionsg the nmeter
will indicate the degree of contemination presented to the prove. When set to
the REGISTER position the meter does not function; the mechanical register
gives the visual indication in this condition. The Joudspesker indication will
be heard in all switch positions other than the first two check positiong.

TL. 1175 o 25



The probe must be held very close to the surface under examination
gince e« particles travel only a few cm., in air. However, the light ’cight
window must not touch the surface belng examined or it may itself become

damaged, or contaminated.

8. ' 1T, 1175




5, TECHNIGAL TNFORMATLON

INTRODUCTION

The Portable Contamination Monitor Type 1 consists mainly of 10 units
constructed as five modules. 4 list of these units together with their

circult identification numbers is given belows

Circult
Tdentification Unit
Number
1 Input Unit
2 Trigger Unit ( 8 path)
3 Trigger Unit (e« path)
4 Anti-Coineidence Unit
5 Ratemeteor Unlt
6 Tone Generator Unit
7 Audio Amplifier Unit
8 Power Unit
9 Register Unit
10 EHT Unit

Bach module consists of a printed-circuit board on which are mounte.d,
all ite electronic components. Throughout this handbook, each component
will be identified by the number of the wnit followed by the circult reference
within the unit, e.g. 1R2 will indicate K2 in the Input Unit. The complste

circuit diagram is at Fig. 6.

Tle 1175 9




(a) Circuit Description

DUAT, PROBE TYPE DP2

The probe is designed to provide simuiltaneous monitoring of alpha
and beta contamination. Light seintillations due to « and g particles
are produced In the dual phosphor. These sointillations exoite the cathode
of a photo-miltiplier which givea pulse outputs corresponding 4o the radiation
particles ‘reaching the probe. Ao aluminized window is fibted to the prwbs Lo

exclude ambient light.

Referring to Fig. 2, the probe is shown as recelving both o« and g
radiation. The alphe particles are stopped in the gine sulphide layer, and
light scintillations are produced within the layer. These scintillations

pass through the plastic phosphor layer which is trangparent.

The beta particles pass through the zinc sulphide layer with 1ittle
loss of energy and produce light seintillations in the plastic phosphor layer,
The emount of light a Pu23 ? alpha particle produces is approximately twelvs

0 90

times that of a Sr9 = ¥°° beta particle.

In subsequent circuits, use is made of the different amplitudes of the
pulges due to alpha and beta particles to display and eount them separately if

required.

The alpha efficiency is not less than 20% and the beta efficiency is
_not less than 30% for thin Pu23 2 and S’Jc°9 0 radisactive sources respectively.

NOTE:  Gamma radiation will alse producs light sointillations in the plastic
phosphor which camnot be dlstinguished by the instrvument Ffrom thoss
caused by B radiations.

INPUT UNIT (1)

The function of the Imput Unit is to receiws pulses from the probs al
high=impedance and provide outputs at low-impedance o the o« and g paths.

The potential divider network, conslsting of 1IRY and 1R2, forus the
load for the probe. The potential divider ratioc is such that the pulse
sppearing at the Jjunction of the resistors due to a P11259 e particle ig of

approximately the same amplitude as the pulse due to a Sr90 # particle
appearing ascross the whole load. H.F. compensating capacitors 1I01 and ICL

are incorporated to maintain constant potential divider ratio.

10. ‘ L. 1175




The signals at the junction of the two resistors are taken to the
bage of the emitter—follower transistor 1Jl, and the output of 1J1 ig taken
to the o OUT berminal. :

- The signals across the whole potential divider are taken to the bage
of an identical emitter-follower transistor 1J2, and the output of 132 is
taken to the 8 OUT terminal.

TRIGGER UNIT (2 and 3)

Two identical Trigger Units are used; one in the o path and the
other in the B path. The function of the Trigger Uniit is to provide a
negative-going 50uS pulse at ite oubpubt when a pulse, greater than a pre-

determined level, is present at its input.

The input signal present at the IN terminal is teken to the base of
the emitter-follower stage JL which has a potentiometer load R¥l. The
adjustment of RV1 pexmitg acourate setbing of the input triggering pulse
amplituds. o

Due to the division of pulse mnﬁlitudes which tekes place across IR1
and 1R2, the B channel produces an oubput for both o and B Input pulses and
the « channel for e input pulses only.

The output pulse from the trigger is clamped by diode Dl and taken
to the OUT terminal of the unit as a negative poing pulse, the duration of
which is set by RV2.

Silicon transistors are used for the trigger circult because of their
good. temperature characteristics and low collector leaksge current.  Thuss
over the temperature range =105 to + 5500, the pulse amplitude and duration
will vary by less than 2% and the triggering threshold by less than 8%.

ANTI-COINCIDENCE UNIT (&)

The function of the Anti-Coincidence Unit is to suppress signels if
they eppear simultaneously at its two input terminals and to pass them if
they appear only at the IN A terminal.

Let o negative—going pulse be present at the IN A or information
terminal only. This pulse is fed via emitter-followsr stage LJl to the base
of 4J3, and gives rise to a positive-going pulse at the collector of 4J3.

However, if a negative-going pulse is present at the IN B terminal as
well as the IN A terminal, this pulse will be fed via 4J2 and will produce a
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negative-going pulse at the emitter of 4J3. In this eonditior, bofth the
emitter and base will go negative at the seme time and no output will be
present at the collector of 4J3%.  The capacitor WOl is used 1o ceuse a
slight lengthening of the pulse at terminal A in crder to emswre coineidence
(in time) of the two input pulses.

The p@sitivemggi;ag pulse at the collestor of 4J3 ia amplified by the
transistor 4Jhs clamped by the dicde DI and taken to the OUT terminal as a
negative going 5V pulse.

RATEMETER UNLT (5)

The funstion of the Ratemeter Unit is to accept incoming signals
from the Anti-Coincidence Unit and provide a display of their average rate on

a logarithmically scaled meter.

The input present at the IN terminal is fed wia two emitter-follomer
stages 5J1 and HJ2 comected in oascade which provide the high current gain

necessary to drive the circuits following bHJd2.

Two outputs are taken from the emitter of 5J2. One owbtput is
comented to the LI OV terminal, the other output iz taken to the inpubt of
thres diode pump circults connected in parallel. Bach circult covers a range
of cowmbing rates of Jjust over a decade, the ranges of the three clrcuits
being adjacent to one another. Thus, by cowbining the outpubs of the three
dicde pumps, an approximately logarithmic meter scale is obtalned. '

The meter is dssigned to indicate counts per second in the rangs of 0

to 5000. The preset conbrel SRVL is for setting.the meter sensitivity.

TONE GENERATOR UNIT (6)

The function of the Tone Generator Unid is to provide a burst of
oscillations at approximately 2ke/s for every pulse received at the IN ¢
terminal and a negative-going square pulse {(producing a click in the loud-
speaker) for every pulse received at the IN'f terminal. When the control
switch on the front panel is switched to the o + B position, the unit:
produces one burst of oseillation for every ¢ pulse and e negative-going

square pulse for every a or B pulse.

The unit consists bagically of a phase-shift ossillator 6J1, a gating
cirsuit Pormed by transistors 6J2 and 6J3% having a common emitter load and a

‘monatable multivibrator consisbing of 6J4 and 6J%.
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When no pulses ars present at the IN o« and the IN £ terminals,
6Jl ogeillates, 6J5 is conducting, thus cutting off 6£J2 and preventing the

asoillator waveform from reaching the OUT terminal.

Now, when a 50uS pulse arrives at the IN « terminel, it is applied
to the base of 6J4 causing it to conduct and cut off 6J5. This, in turn,
will cause 6J2 to conduct and oseillations from 6JL will be passed by 632
to the OUT terminal until +the multivibrator veturns to its normel state after
50n8.  During this perdod of 50m3 a negative-going pulse which appears at
the LI OUT terminal will be taken to the Register Unit when the Control
switch is in the FEGISTER position. |

4 B0uS pulge arriving at the IN g terminal drives the base of the
emitter-follower stage 643, and a S0pS square pulse is passed to the OUT
terminal, This pulse will produce a click in the londspeaker after emplifi-
cation by the Audio Amplifier Unit.

AUDIO AMPLIFIER UMIT (7)

The function of the Audio Amplifier Unit is to amplify the 50mS
bursts of oscillations and the 50uS negative-going squers pulses received from
the OUT terminal of the Tone Generator Unit. Every B0mS burst will produce
tone in the loudspseker (for an a particle) and every square pulse will
produce a click (for a £ particle).

" This unit is a conventional two-stage r.oc.-soupled audio amplifier
conslebing of 7J1l, 772 and their associated components. The output to the
loudspesker is taken through 7TL which is in the collector cireuit of 7J2.

POWER UNIT (8)

The Power Unlt recelves its supply from batteries or the mainsPower
nit. The Power Unit comsists of two identical sections. These sections
provide sbobiliged low-impedance outputz: one at +5V and the other at B
with respect to the OV Line.

Referwing to the lower ssction of the cirsuit diagram, the output
current passes through the series power transistor 8T6. This current is
controlled by a d.c. amplifier 8J2 which drives the base of the 8J6 via the
intermediate amplifier stage 8Jh. The presst control BRAVZ is used to setb
the cutput voltage to -5V,

The emithber of 8J2 is rebturned to a steble reference potential provided
by the Zerer dinde 872,
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The upper section functionsg in a aimilar manner with the owtput +5V

being adjusted by: the pre-set potentiometer 8RVI.

REGISTER UNIT (9)

The function of the Register Unit is to amplify the square pulses
received from the Tone Generator Unit in order to produce the large curvent
pulses required to drive the electro-mechanical register.

The transistors 9J1 and 9J2 are emitter=follower amplifiers driving

a power trangistor 9J3.
Output pulses are taken to the electro mechamical register from the
collector circuilt of 9J3%
BET UNTT (10)
- - - This unit recelves supplies of +5V and =5V from the Power Unit and

provides the E.JL,T. ocubput for the prohe.

The transistor I0J1 is an a.f. oscillator, its oubput volbtage being
stepped up by the transformer 10T1.  The volbage across the secondary winding
of 10T1 is rectified and smoothed before being taken %o the EH.T. terminal on

the unitb.

The output voltage may be adjusted by the preset control IOIVL

comected in series with the oseillator supply.

MAINS SUPPLY POWER UNLT

The mains supply power unit is a conventicnal crysbal rectifler unit)

its circuit is shown at Fige &8

COMPLETE INSTRUMENT

Contral Switch S1 ast to OFF

The battery supply is completely disconnecked from the circuitsz.

Control Switch 81 set to BATT 1

A dumy lead is switched across the batteries and the output meter is
discommested from the Ratemeter Unit. It is used as a voltmeter across
battery 1 while delivering its full load.

Control Switeh 81 set 4o BATT 2

The instrument funcetions as in the above paragraph but the outpul meter

reads the voltage across ’batterjf 2 while delivering its full load.
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Control Switch Sl set to « + S

The IN A terminal of the Anti-Coincidence Unit is comnected via S1
to- the Trigger Unit (B8 ). Thus, both ¢ and B pulses are present at this
inpute The IN B terminal, however, is earthed vie 81 and no pulses appear
at this terminal.

The output from the Anti-Coincidence Unit will thus congist of both
a and £ pulses. These output pulses are fed to the Ratemeter Unit, the

output of which is indicated on the meter.

The output from the 1.J CUT terminal of the Ratemeter Unit is token
to the IN g terminal of the Tone Generator Unit.

The output from the Trigger Unit ( « ) is taken via S1 to the IN 4
terminal of the Tone Generator Unit. Hence a 50mS burat of oscillation
will be heard in the lbudspeaker for every « particle detected and a click

for every B particle detected.

Control Switeh S1 set to 8

Pulses (both « and 8 ) from the Trigger Unit ( B ) are applied via
81 to the IN A terminal of the Anti=Coincidence Unit. At the same time,
pulses ( a only) from the Trigger Unit (e ) are appliedﬁ‘ia $1 to the IN B
terminal of the Anti=-Coincidence Unit.

Since the a pulses are present simultaneously at the two input
terminals of the Anti-Coincidence Unit, they are cancelled within the it

and the output will consist of g pulses only.

The output from the Mnti~Coincidence Unit is tsken to the Ratemeter
Unit and displayed as a count rate on the meter; the output from the LI
OUT terminal of the Ratemeter Unit is applied to the IN A terminal of the

Tone Generator Unit wia S1.

The output of the Tone Generstor Unit is a negative-going 50uS pulse
for every B particle detected. These pulses are amplified in the Audio
Amplifier Unit and produce a olick in the loudspeaker for every particle
detected.

Control Switch 81 set to a

The output from the Trigger Unit ( « ) is applied via S1 to the IN A
terminal of the Anti-Coincidence Unit, the IN B terminal of the unit being
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earthed through 8l.

The output from the Anti-Coincidence Unit which consists of a pulse
for every o particle detechbed is fed to the Ratemster Unit, the cubput of

which iz displayed as a count rate on the meter.

The output from the Ratemeter Unit's T terminal is brought wia S1-
to the IN o temminal of the Tone Generator Unit.

In the Tone Generator Undit each o pulse produces a 50mS burst of
ogzillation which is amplified in the Audio Awplifier Unit and applied 4o
the loudspeaker.

Control Switch 31 set to REGISTER

The instrument functions as in the case when 81 im set to e except
that the output meter is discomnected from the output of the Ratemeber Unitl,

and ‘the Register Unit is connected to LI OUT terminal of the Tone Generator.

Bagh pulse due to an ¢ particle preazent at the INe terminal of the
Tone Generator Unlt prodeces a 50m3 burst of osgillatory tome in the loud-

spealear,

Simultansously, a pulse at the LI OUT terminal of the Tone Generator
Unit is gpplied to the dnput of the Register Unit wia 81. After amplifica-
tion, this pulse drives the electro-mechanical register which is used %o

count ot rates of up to 6 pulses per second.

In all other positions of the comtrol switch S1, the input to the

Register Unit is earthed.
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(b) Maintenance

HOTE: Care should be exercised to avoid accidental comtact with the BHT
circuits end subsequent possible damage to the instrument.

DISMANTLING

neure the ingbrument is switched off.

Lay the instrument on its back and remove the four 4 BA screws
desig,nzl-ted "G oon Pig. 3. Base the base assembly from within the instrument

case. The modules mey now be withdrawn in two sections.

During maintenance and testing it is essential to dizcomnect the -HV
supply from the EMT circuit to render this inoperative. This may be
achieved by discomnecting both the Violet/blue/yellow and Violet/grey/violet
leads from the EHT module and joining these leads together to ensure that the
=6V supply is continvous to other modules.  These leads are located along

the upper edge of the module adjacent to the FIT rectifier.

SETTING UP PROCEDURE

Supply Voltages= controls SRVI and GRV2

Check the battery potentials to ensure that the batteries are not run

down - in bokh switch positions the meter should read within the green area.

Set the control switch to « + 8 positions. Measure the potential
_ . +
across 801 on the power module .and adjust 8RV1 to meke this reading 5V = 0.1V,
lleasure the potential across €02 and adjust BRV2 to make this reading 5V
+
= 0,1V,

Beta pulse width and threshold - controls ZRVz and 2RV

Commect an oseilloscope between the OUT terminal of the f trigger

civeuit (Junction of 2R8 with 2J3) and the OV line.

Connect o sultsble pulse generator glving negé,tive going 1 lsec
pulses between the "PROBE" terminal of the input circuit and the OV line.

Set the control switch to "8 "

Set the Generator p.r.f» to 3000p.p.s. L 60p.ps 8- x,{rj.'bh ocutput ampli-

ftude at zerte

Set 2EV2 and 28V fully clockwise.
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Set the generator amplitude to 5V L 0.5Y and adjust the oseilloscope
controls to give & stable display of the square pulsse output.  Adjust 2RV
to melie the pulse width 50usec ha lpsec. Measure the amplituds of the
digplayed pulse - this should be approximately 2V.

Reduce the generator output amplitude to 6000V and adjust 2EV1 to
obtain a stable ddsplay.

Repeatedly reduce and slowly increase the generator amplitude to
ensure that the threshold triggering level is 600mV : i5nV.  During its

adjuatment engurs that a stable digplay is obtained without double pulsing.

Alpha pulsge widith and threshold « scontrols 3BV2 and 3RV

Set the comtrol switch to " « " and transfer the output of the
generator bebween the junction of 1Rl and 1R2 on the input circult, and the
OV 1dne. Connect-the oscilloseope between the QU terminal of o trigger
cirouit, (Jjunction of 3R8 and 333) and the OV line.  Set 3RVZ and 3RVL fully

clockwise.

Adjugt IRVZ and 3RY1 as for Z2RVZ and 2BV] shove; the measurements

obtained should be the same. ~ Disconncct the ogailloseepe.

Set meter ~ gohtrols S5EVI and compensating capacitor - 1TC1L

Set the conbeol switch to A position.
Reconmect the pulse generator to the "WROBR' imput terminal on the
input cireult.  With the PRP get at 3000 and oubput amplitude to 600mV

+
= 15mV adjus) 5RVL to cobtain a reading on the instrument ratemeber of 3000cps.
et the control switch to A and increase the penerator cutput to 7.2V
ERRATA:  Page 18

Line 23: delete " £ and increage™ substitute "a snd increase"
Line 261 after "3000 eps" add "Switoh OFF and reconnect the -5V
supply to the E.H.T. circuit," TL,1175/1

BHT socket ensuring that the negative terminel is conmected to the centre
contact of the jack. Switch on the instrument and adjust the EHT cvrvent to
that value indicated on the PROBE label. If this is not keows it can be seh
up approximately by adjusting the EET curfent kil 3 bo 7 copos. 18
indicated on the meter with the control switch set at « + B position. This

ig only poszible in normal background geamma radiation.
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Dual Probe IE2

A 100W lamp may be used to ensure that the prove is light-tight.

Piret check that the natural background is 3 to 7 counts per second.
Place the lamp one foot from the window and remove the cover from the probe.
The ratemster reading should not increase. Move the lamp to illuminate all
the surface round the head of the probz; -the ratsmeter reading should not
increase.

Po replave any pert of the probe, switch off the instrument,
disconnect the eoh.t. lead from the bage, unscrew the base cap and withdvaw
the photomultiplier and dynode chain. Place the photomultiplier where it
will not be exposed to a strong light.

Should eny of the dynode chain components fail it will be necessary

to repiace the whole dynode chain assexbly as the components are encapsulated.

When the protective grille swrrounding the head of the probe is
removed after undoing its four retaining screws, the twelve screws holding
the window will be exposed; these should be unscrewed carefully and the
screen lifted off. Care ghould be taken not to handle the surfaces of the
window. Accsss to the dusl phegphor screen is now possible should 1ts re-

placement: be necessary.
Bfficiensy
Tnis mey be checked by placing alpha and beta sources of lnown

gtrength in turn cn the centrs of the probe windows, wmaking sure that the

gource is not masked by the gpeille, and taking readings on the ratemeter.

The respecilve counba per sscond should be greater thani-

0.0030 % {alpha source disinbegrations per minghe) {20% efficiency)
0,01 x (beta source counts per minute) (30% efficicncy)
The sources usually used arei-

Alphas- Pul??  (ROC P.1.R.C.2)

Betas- g’  (REC S.1.R.C.l.)

Typical Wawelforms
Thege wavaforms are deploted in Flg. 7 end can be used to facilitate

favlt Finding in the circuitry of the imsbtrument. A pulse generator
delivering negetive-going pulses of lussc. duration and up to AW anplitude
together with a suiteble oscilloscope ave requiived Por testing purposes.
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Circuit Reference

(¢) Component Ligzt

.

20,

R1
R2

R3

R

Rb

6

1R
1R2
1R3
1RL
1R5
1R6
2R,
2R2
2R3
2R).
ZR5
ORG
2R7
218

3R1
3R2
3R3
3Rk
3R5
3R6
3R7
3R8

4Rz
LR3

Resistors (fixed)

Dgscription
60 2K W z%
75K 1/80 2%
5K /8% 2%
75 o 20%
68 5%
68 55
™ o 5%
62K /60 2%
M o 5%
10K W 2%
M wo 5%
10K W 2%
10K W 2%
30 3K M 2%
220K 1/ew 2%
20K W 2%
309K = 2%
Lo 1K W 2%
22K W 2%
6. 8K v %
10K W 2%
3. 3K AW 2%
220K /8w 2%
22K W %
3. 9K W %
ho 1K W 2%
22K W “%
60 8K 2%
6. 8K =W %
570 W 2%
‘6. 2K W%
750 F %

Pavt No.

78/A

74/A

7A/8

TA/A
7A/4

Th/A
7A/A
78/A
7A/A
7874
TA/A
7A/A

78/4
7h/A
7474

7A/A

7A/A

7A/H
Th/A
7A/A
A4

5309
37812
37812
33360
33363
33363

33360
37812
33360
5309
35360
5309
5309
5309
37812
5309
5309
5309
5309
5309
5309
53509
37812
53069
5309
5309
5309
5309

5309
5303
5302
5309

UK
UK
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Clrcult Reference

4R5
LR6
LR7
4RE
BRL
HR2
HR3
5RA.
5R5
5R6
- BR7

6R1
GR2
6R3
6RL
6R5
6R6
&R7
6RE
GRS
6RLO
BRLL
6R12
ERL3
GRLL
6RLE
6R1LE
6RLY
6R18

7R1
7R2
1R3
TRA
7R
7R6
TR7

T, 1175

vy

30 3K
7. 5K

1K
Lo 3K

M
22K
6. BK
10K
51K
51K
51K

3, 3K
6o 8K
5. BK
100K
100K
1K
47K
22K
200
680
20 2K
1K
1K
10K
33K
2. 2K,
33K
2.2K

15K

10K
1. 2K
8, 2K
L 3K

228
100

Desoription
w
w2k
W 2%
AW
v 5%
W 2o
o 2%
w5
/8 2%
1/8w

1/8W

g 2
W%
w2
/8w 2%
/80 %
w2
ifew 2%
w2
= 2%
¥ %
M 2%
= %
£ 2%
w2
W
W2

/e 2%
W 2%
™ 2%
™ 2%
W 2
W 2%
W 2%
™ 2%
W 2%

37912

7A/A 5309
7A/b 5309
7878 5309

7812

37812
7A/A 5309

57812
7474 5309
Th/H 5302
7A/A 5309
7A/8 5309
TA/A 5309
7A/A 5309
78/ 5309
7478 5309
TH/A 5309

TA/A 5309

7474 5309
7h/A 5309
74/8 5309
7474 5309
74/4 5309
7A/A 5309
7A/A 5309

W

WA

WA

TW
T,
WL
We
We
TF
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Circuit Reference

A

8R1
8R2
aR3
B8R
8RS
8R6
8Rr7
8RS

9R1
9R2
IR3
9RA.
9R5

10R1
10R2
10R3
10Rk

" Resistors {variable)

2RV1
2RV2

3RV
3RV 2

BRVL
8rV1
vz
10RV1
Capacitors (fixed)
161
1G2
ic3

261
2C2
203

22

1. 2K
470
1. 2K
k70
200
200
470
470

22K

10K
220
100
150K

L7
150
2. 5K

i

5K
2. 5K

5K
2.5K
5K
1K
1K

1K

82pp

50pF
50pR

0. 0luF
. OluF
0. 005U E

Description
™ 2%
2%
W 2%
W 2%
™ %
W
¥ 2%
™ 2%
% 2%
W o%
2%
W 2%
W 2%
o 5%
w2
=™ 2%
o 5%

2%

20%
20%

150V 10%
150V 10%
150V 10%

Part No.

74/A
TA/A
74/A
7A/A
7A/A
7A/A
7A/A
7A/A
7474
7A/A
7A/A

7A/A

78/4
7A/A

TA/A

7474

74A/4
74/ A

7A/A

7A/A
7A/A

7A/A

74/
TA/A
TA/A

7A/A

- T4/4

7A/A

5309
5309
5309
5309
5303

5309

5309
5309

5309
5309
5309
5309
37812

33360
5309
5309

33360

5308
5308
5308
5308
5308
5308
5308
5308

2956
896
896

5316

5316

5316

S RERAEF B

BH493

uT

TJ
ZT
AG

Q a0 > B e @

W Qa x> Q
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Cireult Reference

361
302
303
401
K2
LC3

1
502
5C3

SCL
962

Tie 1175

0.01uF

0.01uF
0. Q05UR

0. OIuF
O. 1uF
| 2huF
0. 25uF
10CuF
LEpF
0. 2501
C. 01pl
' 251
2uTF

0, OLuF

0. 0lpF
0.01uF
0. 01u¥

L Q. 0LuR

(OPRUITA:L
0.0LpF
25uF
Q. WP
0. 250 F
GHF

0. 25uF
100pF

aum
100uF

1000uF
1000uP
100pF
100uF
200pF
200uF

Description
1507 10%
150V 10%
1507 10%
150V
150V

12v
150V 10%
&V
. 10%
150V 10%
150V 10%
LV
150V 10%
1507 10%
150V 10%
150V - 10%
1507 10%
1507 10%
150V 10%
150V 10%
127
150V A0%
150V 10%
0%
1EOV 10%
S
6
av
&V
6V
&V
&
127
127

Pery o,

7A/A
7A/B
7ASL

774
TA/A
TA/A

7A/A
7A/A
78/4
74/A
7A/A
748/4
7A/A
74/

748/A
TA/A
A/ A
7A/4
7h/A
78/A
7A/A
TASA
‘Th/A
75/ 4

TA/ &

 7A/A

TA/A
e

TASA
TASA
TASA
7A/A

7A/A
A/

5516
5316
5516

5316
5318
5315

5318
5314
5317
5318

5316

5315
5318
5316

5316
5316
5316
5316
5318
5316
5315

5518

5318

5312

5318
5314
5313
2996
5304
530k
2996
2996
5h26
5426

B o O

e O

Qo

= oA

Qo

0 = O G

W W

X

235,



Circuit Reference Deseription Part No.

1061 1000uF 6v 7A/A 5304
1002 0, 005uF 7A/A 532k B
1003 0. 05U _ 74/A  532h A

Capacitors (variable)

1701, 312, 5pF 74/A 5319 B
Pransformers
7T Audio output trangformer 92800 B
1071, - AR Oscillator transformer 74/B 5362
Miscellaneous 7
s1 Selector switch (9 pole 7 way) 74/B 2486
32 Volume switch 7A/4 2508
Prl Connection to batteries (+ terminals) 7A/4 2498 C
PL2 Comnection to batteries (~ terminals) 7474 2489 G
PL3 red Plug in battery unit 7A/A 2489 C
PL6 hlue Comnection to batteries (- terminals) 7A4/A 2489 G
Headphone plug 7A/A 2507 B
Headphone plug hood 7A/A 2507 C
SKT1 Connection to batteries (+ terminals) 7A/A 2490 C
SKT2 Connection to batteries (- terminals) 7474 2490 @
SED3 Connection to batteries (+ terminals) 74/4 2490 C
SKTY Signals from probe (single way) 7A/A 2045
SKTS Loudspeaker output FA/A 2507 A
SKT6 blue Socket in battery unit 78/4 2490 G
ML - Counting-rate meber 78/B 5340
JL EHT jack ‘ 7874 2499
1LP1 6% 0. 34 for mains unit only 35421 D
bl Register 7A/L 2487
I8 2% in. loudspeaker 7A/A 2498
Dual probe T4/B 5353
Diodes
2Dl 04 202 7 crystal dlode

peal 04 202 corystal diode
2he ' o " PL.1175




Circuit Reference

4D1
5D1
5D2
503
DL
5D5
5D6
5D7
6D1
871
872

1OMR1
Trangistors

171
152
2J1
2J2
2J%
3J1
3J2
3J3
LJL
L2
4T3
hdb.

hJl
B2

6d1
62
- bJ3
(S
&d5

71
72
TL. 1175

v,

OA 202
OV 448
CV 448
CV 448
CV 448
0A 202
04 202
04 202
CV 448

1570334 -

1570334

Description

EHT rectifier

0C 44

0C 44
201
201
Lk
201
201

6§88 88

8 8
=

0C 4
0C 4

oC 4.

0C L4
CC 4k
00 4L
oG l;-’.}.
oa 72

crystal
crystal
crystal
cryatal
crystal
crystal
crystal
crystal
crystal

diode
diode
diode
diode
diode
diode
diocde
diode

dlode

Zener diode

Zener diode

K3/60

Part No,

78/4 2496




Circuit Reference

81
8712
873

C8Jh

&8T5
876

9J1

© 9d2

9J3
1041

¥e

Q§§cription
oo 139
C 139
0G Lk
0C Iy
V15/30P
V15/30P

oc 71
o 72
V15/30P

77

MAINS SUPPLY TOWER UNIT PCML (110/230V) and PCM2 (50V)

Rl
R2
R3
Ry
R
R6

cl
¢2
C3
Ch.

€5

Rectifiers

26n

06

MR1
MR2
MR3
MR
MR
MR6
MR7
VRS

Resistors (fixed)

Capacitors (fixed)

10 . 5%
10 5%
10 5%
10 5%
10 5%
10 5%
1000uF 15V
1000uF Y
1000uF 15V
1C00uF 157
10CouEFE - 15v
1000pF 15v
Rectifier 0A10
Reotifier 0410
Rectifier 0A10
Rectifier 0410
Rectifier 0A10
Rectifier 0A10
Rectifier . QA10
Rectifier 0410

Part No.

C20006 A
C20006 A

'C20006 A

020006 A
20006 A
C20006 A

7A/4

7A/h

74/A
74/4,
TA/h
TASA

2950
2950
2950
2950
2950
2950

TL. 1175




Cireult Reflerence

Tranaformers

T1

Miscellansous

B,
PL3
SKT6
i3l
T2
FS1
FS2
FS1
Fi2

DUAL PROBE DPZ

De scrim;ion

PCW1 only
PCM2 only

Voltage selector panel FCOML only
Plug red (3 way)
Socket blue (3 way)

250mA 2

250mA ) 250V FCM1 omly
500mb )

500mA i 110V PCMI only
1 amp

1 amp % OV TCMZ only

Tube agsembly (containing encapsulated Cis& R's)

Valves

95248

Miscellaneous

L. 1175

Photomultiplier (B.M.T. 1")

Melinex Scresn Assembly

Grllle

Gasket

Plug 1 way (Straight entry) P.E.T.
Comnecting cable

Phogphor (dual)

Part No.

7A/A
7A/A

7A/A
7A/A
7A/A
La/A
hA/A
LASA
44/
LA/A
1/

7h/A

Th/A
TA/A
7A/A
7A/A

14.8/50L,/071

7A/A

2520

2588

1141
2489
2490
8719
8719
8721
8721
8720
8720

1438

- 1,88

Uy
1442
2046

5355

c
G

27




(4) Basic Spares List

Description

Trengistors

oG Ly

oc 20l

o 72

V15/ 30P

0C 139

oC 71

ec 77
Fhotomultiplier Tube
Crystal Diode

0A 202

v Li48

1570334 (Zener)
EHT Rectifier (K3/60)
Tamp (6V  0.3A)
Phogphor Screen
Aluninised: Window
Grille

Meter

28.

Quantity

L e - T T L T

= S S = R R VT o T

Part No.

EMI 9524 B

74/A 2496

TA/A
TA/A
74/
74/B

35421 D

5355
1488
1y
5340

L. 1175




PROBE

E.H.T.
UNIT
(10)

£H.T.
QUT

PROBE IN

EH.Y.
il

INPUT
UNIT

M

£ our

o Ut

LEGEND

UNSWITCHED CONNECTION
SELECTOR SWITCH AT+ 2
SELECTOR SWITCH AT £
SELECTOR SWITCH AT of
SELECTOR SWITCH AT REGISTER

TLIITS

ov

+3V
ouT

POWER
UNIT
(8)

-3Y
ouY

\'4

- — R o
TRIGGER - TONE AUDI0
y UNIT w1 il GENERATOR gy W AMPLIFIER
B [ § UNIT UNIT
(2) i ]m INp (6) eyt (7) L.S.
ey |
g —
: L_"____{__"______I"!
e T e e e ey
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I it l ‘ b
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o |
TRIGGER L | l REGISTER | cLECTHO
m UNIT WES S| UNIT Y - MECHANICAL
ol I () | REGISTER
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ZINC SULPHIDE

ALPHA SOURCE BETA SOURCE

ALUMINISED POLYCARBONATE
LIGHT=TIGHT WINDOW

\

14

Beta particles pass
through the zinc
sulphide with negligible
loss and dissipate their

Alpha particles are stopped

energy in the thicker

in the layer of zinc sulphide.—

and the resulting light

tayer of plastic phosphor
and the resulting light

scintiflations are seen by
the photo cathode of the
photomultiplier through the
transparent plastic phosphor,

PULSE HEIGHT FOR
ALPHA PARTICLES

FIG. 2

f

SCINTILLATIONS
OoF
LIGHT

v

scintillations are seen
by the photo cathode of

PLASTIC PHOSPHOR the photomuttiplier,

PHOTOCATHODE OF THE
2 PHOTOMULTIPLIER

PULSE OUTPUT OF
PHOTOMULTIPLIER

/"*/"“‘"’“//"/ | T T TPULSE HEIGHT FOR

FUNCTIONAL DIAGRAM OF THE PROBE

BETA PARTICLES

TLIT7S




POWER UNIT &

MECHANICAL
R REGISTER
EH
2 AT
=~ PROBE A EHT UNIT
i
Ay }}%&
&
== G-¥o
N
AN 2
o
iﬁ—? \
. B
g ANTI~
N@ COINCIDENCE] 2
~— & RATEMETER |G
FRONT PANEL AUDIO AMPLIFIER

& TONE GENERATOR UNITS
INPUT & TRIGGER UNITS

TL.KHI75 EXPLODED VIEW OF MAIN UNIT

BASE MOULDING
BATTERY UNIT

O A
O+1ADJUST EHT

FIG.3




PROTECTIVE
GRILLE

FRAME WITH POLY-
CARBONATE WINDOW
OM LOWER SIDE

NEOPRENE SEAL

PLASTIC PHOSPHOR, COATED
UPPER SIDE (ZnS.Ag)

LIGHT TIGHT
METAL CASE

WHITE INNER
S5URFACE

PHOTOMULTIPLIER
TYPE $524B

DYNODE CHAIN
(ENCAPSULATED)

TLAIT7S DUAL PROBE TYPE DP2 FIG.4
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PULSE
GENERATOR
-OUTPUT

A OUT OF
INPUT UNIT(1}

1jasec
+5v
oLOUT OF 4
INPUT UNIFD 1] Taov
---------------- ov

SLIDER OF

(UNIT 2 or 3) JL ov

COLLECTCR OF ----

RVI GN TRIGGER +Sv >
UNITCXOR 8 Ll

J2,UNIT2 OR
J2,UNIT 3 __| —sv
50u seo
EMITTER OF ov
J2,UNIT2 OR ! I/
J2UNIT 3 N
50u sec
COLLECTOR OF
J3,UNIT2OR ____ .. . e OV
J3,UNIT 3.ALSO
ON IN A OF ANTE [ | /
COINCIDENCE .
—-
UNIT(4) 504 sec
IN B OF ANTI- —| av
COINCIDE NCE
UNIT(4)
b OV
EMITTER OF =Q5v
JIL,UNIT 4 " - 25V
50;1 gec
NOTE
DELAY

“swITCH
A

SWITCH
AT

o+ 3,
o

OR

2

7
o+ 4
OR
ol

EMITTER OF ov )
J2, UNIT 4
SWITCH
AT
------------ ov “;*Rﬂ
COLLECTOR -av o
OF J3,UNIT 4 ) -5y
504 sec J
COLLECTOR ——------ OV SWITCH
OF J4,UNIT 4 l ‘ AT
& RATEMETER sy X4
IN (UNIT 5) _‘_] L_
50y sec
IN B OF ANTI- oV ™
COINCIDENCE
UNIT{4) L —5y
50}.& sec
EMITTER OF  zzop---—--zz QY SWITCH
J2,UNIT 4 OSVe At
_.l L_ —-4-5Y o
50 sec
COLLECTOR
OF J3 OR J4,
UNIT 4 & S
RATEMETER
IN (UNIT 5) .
—mas ov
EMITTER OF A
J1,UNIT 5 sy
™ SWITCH
50J.| sec AT
oL+ 5
EMITTER OF —=3~"""% ov oRr
J2,UNIT 5
—By
R y
50 sec
ING OF TONE ——------5 O swireH
GENERATOR AT
UNIT{6) -5y K48

TYPICAL WAVEFORMS

A pulse generator delivering puises
of 14t see, duraticn ond 1ov ampiitude,negative
going together with a suitable oscilloscope are
required for testing purposes.

With the EHT. switched off { by the
temperary discennection of the power supply
lead J,apply the pulses to the prabe terminal.

Typical waveforms at various
points in the circuit are shown in this chart,

INtOF TONE -y av
GENERATOR
UNIT (&) ~Hy
N I P
504 sec

COLLECTOR
OF N, o
WNITS
2-5Kels approx f““g;‘_’CH
oL+
EMITTER
oF J2,
uniz e ﬁ_l L_ 25Kels
approx
50 M sec J
----------------- ov
1J our
OF UNIT & SWITCH
sy AT
___I 50 L__ K+
milliseconds GENE]BATOR
10 p.p.s. OR LESS
COLLECTCOR
CoF J2, SWITCH
AUDIO AT
AMPLIFIER ]
UNIT(7)

TL.1175

TYPICAL WAVEFORMS

FIG.7
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52 CIRCUIT DIAGRAM RS RO SUPPLY 2+
NOTE: FOR 50 VOLT MAINS ONLY ONE PRIMARY WINDING
CONNECTS T0 ‘L' AND ‘N, WITHOUT TBI & PLUGS. I CONVENTION.
| ! | LOOKING AT SOCKETS
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