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INSTRUCTION Mo 2316

NOTE.... This issue contains
Inst 2317 previously
issued a5 4 Separate
instruction,

IMPORTANT

Always refer to the Supplement
Section at the rear af this
mamual before coemencing cither
installation or service work.

Whilst every effort is taken te ensure the accurecy of the description
and infermation in this publication the campany reserves the right to
make any modifications to the designs and specifications which it
considers in the intercst of the custemer, without giving notice,
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RADIATION HAZARDS & SAFETY PRECAUTIONS

It is dapgereus for any person to vperate this cquipment without haviogp
received appreopriate tralndng which will have included Llostructien in
the means for usipg X=radiation without hazard to patient, uscr and
surrcundings.

The purpose of these lpstructions is te infers the user abeut the
technical functicning of the eguipment for its intended purposels)s
they de not cover any aspects of radiation protection or other
aspects of Safety relating to the spplication of the squipment.

The user must be aware of all pegulations and requirements that may
be applicable gowverning the installation and wse ol equipment
producing donising radiztien for medical purposes.

ELECTRIC SHOCK HAZAROD

B nat remave any high voltage cable connection ta an X=ra¥y tube.
Kote also that such & cable may retain an electric charge or be
connected to other componcnts retaining o charge after the vguipment
has been switched off.

Do not remove apy covers or pansls giving access fo live parts.  Any
cover requiring the use of a tool for ine removal can be assumed to
e in this category.

EXPLOSION HAZARD

This eguipment iz not classzified &z anacsthetic-proof and may ignite
flammable anaesthetics. TIlammable apents used for skin cleaning or
dizinfection may alse produce an explesien hazard.

HEALTH & SAFETY AT WORK ACT 1574 (UK installations only)

11 equipment mapwfactured and supplied by this Company has been tested
and examined to ensure as far as is reascnably practicable, that-it is
safe and witheut unduc risk to health when properly used.

The conditions under which our equipment will cperate safely and without
undue yisk to health arc specified in our Operating Instructions amd
users shoald ensure that they fully understand the technieal conditions
regarding safe gperating of the equipment and are conversant with and
chserve Regulations and Codes of Practice which relate to X—ray Equipment.

1t iz also the duty of the empleyer to ensure that his employees fully
understard the Regulations and Operatipg Instructions.
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ONiEA MOKTLE X-RAY GENERATOR

It is highly recormended that this manuval ix read belare commencing
installation or service work, The tasks details should coly bhe carried
out LY a competant X-ray enmineer.

Tntroduction

The L0035 mebile X-ray generator utilises the well proven principlas
of & capacitor discharging threugh an X-ray tube in order to generate
J—raye, The geberator Ls mounted on a mobile carriage which is driven
by rechargeable batteries mounted on the carriage.  The CO3HE iz
coppletely self contained and enly requires a source of mains power ta
make radiopraphic cxposures,

The maximum capecitor charge time is approximately 20 seconds and bV can
be chatbged as desired after iritial charging. The equipsent is s
arranged that it cat be safcely left pnattended, whilst the batteriez are
being recharged, with no fear of unawthorised use, It can anly bLe driven
And X-rays generated when the key is in the Kevswitch.

The mudti-leat collimator gives a field of view of 450mm x 4505m at ar
FFD af 13)0mm. When the push button on the front of the demarcator is
preszed & black cross is projected for M0 seconds to indicate the field
centre whilst the illwminated ared shows the area to be radiated, &
bar of 1ight is 2ls0 projected to indicate the centre line of the tube
on & carsette holder,

The capacitor discharge system allews high tube currcnts and short times
ta be used in order to achieve the selected mAs. This ensures high quality
radiegraphs even with a restless paticnt,

The kV car be easily set im the range of 30-125kV with the actual k¥
being shown on a digital indicator. The mAs is set by & 15 position
switch and covers the range 2-40wAs, The actual exposure time is
determined by the electronic cirveuitry dependant upen the setting of
the mAs and the LV,

e drive controls arc all conveniently located at the cperaters
position and are simple to cperate., Should the drive bhatteries
become discharged the equipment has the facility whereby the drive
can be easily disconnected and then be manually pushed to a power
sdurve to enable the batteries to be recharged,

CAUTION
MATNS PLUGS FOR CAPACITOR DISCHARGE MOBILE EQUIPMENT

Please notc that BED 13A plugzs must NOT be fitted to
CIh Mobile units.

These wnits MUST be fitted with a standard 134 fused plug

(2316/3/683) -5 -




TNSTALLATION

The COMEE is normelly supplicd a3 & conpletely assenlled couipment and
would enly require a charge applied te the drive batteries,  However,
there can be cvcasions wheo the major assemblies only will be supplicd
and the engineer will be reguired to assemblc them onp site,

Fitting the tuba oolumn

The tubse colunn may be supplied with the crossarm Fitred to the Carriage.
Befare the tube column can be Fitted the crossarm post be removed in the
following manner,

1, Flage the tube column opn a strong bench or table,

z, Bemave the cyossam: loghk seorew, cup, spring and plumger.

3. Fezove the crossam end plate and cover,

4. Remove large rubber stop pad.

3. Pemove crossamm retaining plate,

6. Support the cressarm and carefully slide it out of the carriage.

RBeplacing the crossarm is the reverse of the alove, The tube column can
rnow be Titted. Lift the tube column to the vertical positicn and
carefully lower it inte its seat,

Fitting the X-ray tube and demarcatay

1. Fit the din plate to the end of the crossarm extension using the
2 set scrows,

2. PFlace the demarcator on a bench or a table and epsure the table is
suitably protected by a thick blanket or similar material.

CAUTION....The two lead leaves in the demarcator entry port
mist not be damaged.

3. Position the tilt indicater bracket over the demercator EHtEY port
with the tilt indicator above the entry port and facinmg in the
Rame directicn as the demarcatoer,

4. Carefully position the X-ray tube over the demarcator entry port so
that the HT cable sockets are at the rear of the demareater. The
X-ray tube is secured by 4 counter sunk Allen screws and the two on
either side of the tilt indicator bracket secure two bushes which

Act 25 retational stops. AcceSs to the 4 Allen screws can be obtained

by rotating tube on the demarcator.

CAUTIOK.... When rotating tube ensure that tube/demarcator
alignment 15 maintained s0 as ta prevent damapge
to the lead leaves,

-6 -  (2316/1/280)




Mulii Core pables

The demarcater, tube and column drivi motos cables have to hbe connecied
Lo the gpererater. The demarvatar and the tuke wuyl Ticore canles are
cotnected to the f—war fcminzl strip at the tep of the generatar
cantrol.,  Access to this tesminzl strip iz abtained by remaving the
cable exit cavers (two) abave the HT Lank,  Uefore removing these covers
fperate the safety discharpe plusrer with a suitabie insulate rod, ihar
is Tacated om tap of the HT taik and between the HT cadles.  The cal e
drive mator cable is Teminated by an Amplock conneetor amd is mated to
the sane coloured cannectar that 15 tucked away on the left of rhe 4—way
Lteminal strip {as viewed frem the CLErators position.

Lemaveatar cable connections

WEV Lemmingl sted Demarertor cabje
5 Bt LU kDR

L0 3
3 K|
in g
L . g
9 0
11 11
12 12
(3 E

E-ray tuhe cable connections,

d-way teminal strip Tube calble
Lo i
LI1aa 2
X X
L0 ¥
Z z
L1og THH
TH2 THY
E E

Scttine main supply voltape

The wander lead idented LEZ must be connected to the lower teminal
Strip and an appropriate fuse fitted,

Ascertain the nominal supply voltage and connect LFZ 1o the appropriate
terminals,

SEEE]E Yolts Terminal Fusze rating

ZIW 425y 25 104
235V 423, 5% 235 104
220V f22v 220 104
205V +20, gv 208 104
190V +19v 190 104
120V +12v 120 204
110V +11y 110 204
100V +10¥ 100 204

The fuse &nd fuse holder is located inside the cabinet on the right hapd
side wall,
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Mains Plug  (See Supplement ko 2393 tn resr of this macaal )

Fit an appropristel y fuscd mains plug. Mote that the groonvellow
lead must be conbected o The earch pie, Brown Jesd o live and the
Blue lead to neutral.

H. T, tank il level

MHeasurs the oil lewel in the H.T. rank. Tt should ke measured from
the lewer cdge of the tank top - correct levels are given in the table
below,

Room temperatiuce Level
o®c I, im
:!J]UC ' 1 cm
40°C 0. 7em
Hatteries

The batteries must be filled &nd installed in accordance with the
instructions containcd on page (I,
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IMPORTANT NOTICE

PLEASE READ THESE INSTRUCTIONS CAREFULLY BEFORE FILLING
AND FITTING YOUR BATTERY

GENERAL

e selehuric zoid contained in the specia? plastic Beriles is o canslic ligu:ed
and can he dangerous. BEET MWFIL AwAY FROH CALL HFM,

Keep wunr hatcery in a dry place and do not fill wnesl i js peguiced Tor pae.

PUTTING INTQ SERVICE

T Choese a convenient place cuTsice the bullling. Bencvr The LaTTery avt acid borr]es
and insnect carefvlly far any damage received in Transit. (D3 KOT ATTEMAT T FILL &
DAKAGED DATTFRY}.

20 kemave the plastic vent plugs or venl covers Teom the batetery, and caredully bkreak
the hlack zeal (il present] of wach cell using 2 zhort Blunt piver of wood. The smal is
fuite bratile :nd very 1itile pressure is requived To break it. Avoid using sharp mersl
inztruncnts, which iF inserted Tea Tac inte The trll will dasage rhe peos of che plates
oF frperators, The breken preccs will a1l into the bectew clanber and do no hagw, Some
s2als may Le already broken vhich 15 Uhe result of factory quality centicl checks,

3 With the azid kartrle in an IJr-r1£I-r. posicien, ¢ut of f the tip af the Spowt with a
pair of souizsars ar sharmp baide, Approximately (" from the rep, £ill each crell 10 {""
above the plastic shield vEsible within the cell,

£. Mllaw the bactery ro stand Tor T HMRS o rlen top up 1f pecesiary te the level
as bwlepe.

DHCE THE FILLINE OPERATION 85 COHPLETED ©8LY NISTILLTD WATER MIST BE USLY VOB FUTURE
TUFPTRG L¥,
Lila LU L0

5 Wipr the rap of the batrery clesn wsing if svailable a vag soaked im a 1ittle
howsekald amania whick will newtralize the acid, and replace the plascic vent plugs
ar SoYUTS .

4. The new battery can naw ke Titted, makitg sure the terminel connectors and keld down
balts are (irmly secarcd but MOT aver-tiphtened, ENSURE COHSERT TER R4S ARE
CUNKECTED.

V- Deee the battery has been filled wich acid, electrolytic sctlon comrences and it
HIET be fitted to the unit WITIEIN 2 HOURS and Elven » charge avernight.

e e

E. Tir empey wcid bottles should be therocchly washed oqut with weter and placed in a i
dusthin tegether with the fumnel and ary cleaning regs. THESE BOTTLES HUST NOT HE |
USED FOH AKY OTHFR PIMPOST, !
5

FIEST ALD ..o L B the cvenc of scid getting ¢n any part of the bady, |
ipmediately rinse off with plenty of cold warer, If in f

the eye, rinse with cold water, prefersbly using an cye
bath, répeating the process eany times, after taking

1his sction it s advisshle to comsult your doctar, Acid
spilt an clothes ar heuselald itens should br rinsed with !

cald sater and neutralized with comman wishing sode, These |

actions will ismediately destrey any effects of the acid,

BATTERY MAINTEMANCE AND CARE

by follewing thess sbesle fastructions you will obrain the maximum efficiency froe
your bateery and ensure Long and trouble—f ree life,

e} Dheck your battery once 4 week and top wp with diztilled sater if requlred.
{KEVER LZE ACLR}, . e

(4] Do onot 81ow the battery to stand for more than 4 weeks without chaege,

(] Keep leads, terminals wnd ceancctors Cree from dirt and cormslonaclean regilarly
and smcer with vaseline,

{d] FKeep venr plugs clean and sccwre and tap of the battery clean and dyy,
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SERVICE

Hriel Cescription

Wihett the equipment i3 cobfected fTo a power source, power 1: applicd to
Lhe battery charger via the cliroull breaker abd two fuses,

If the key awitch 15 now twmed to OM power is available at the main
contector, which L5 energisced when the CORTROL ON push Luiion is presscd,
and passcs power o the main transiorger,  The main cransiocmmer then
provides TV te fhe power Lransfomer, via the FUSE URIT pob amd the
CORTROL peb.

Toe main transformer alse provides a J0o0V suoply o the CONTROL pel that
15 used by the HT trabsfaormer.

Circuitr Nescription

When the CHARGE push button iz pressed the capacitors in the HT tank

charge up to the kV sclected on the KV repulator, under the central of

the analegee circuitry oh zones & and © of the pck,  During the charging
sequence The CHARGE lamp, on the contral panal, and the cherge LED on the
indicator pobh i1lwminates,  Thers Rre twe LED's built ainte these areas of
the pob. B9-01 identifiecd SH, illuminates whenever the charge exceeds
approximately HOkVY apd DO-02 identified DOM illvminates to zhow a discharge
Segquence 1% in cperation er whem KV regulater is turned to the OFF pesition
(fully anti cleckwise) or when it is decided ta reduce kV after a charging
seguence.

Zone B of the control peb contains the circuitry that regulates the peb
power supplics die + §V, +15V and =11Vd.c.

Zones D, E and F contain the radicgraphic exposure eircuits the radiographic
exposure timer, tube filiment pre heat circuits, the discharge circuits and
the tube filament current coentrol circuits, There are mo on board indicaticns
on these zoties of the peh. '

I the PREFARE grip switch on the handswitch iz now operated, relays E-RED
and K-REZ are energised, the tube rotor energised, the deparcator shutter is
meved out of the X-ray path, the tube filament current will be boasted and
further charging inhibited, After a delay of approximately 1.6 secs relay
K-5T 15 energised, the READY lamp illuminates and the equipment is ready te
carry owt &n exXposurc,

When the EXPOSE push button is operated rclay K-XR is energised. The X-RAY
warning light illuminates, the negative grid bias in the tube is removed,

and an X-ray cxposure is made, The exposure counter will also advance by one
tount and the warming burrer will operate,

The method of construction of the CONTROL peb is such that replacement aof
components is difficult, Therefore only repairs of & minor nature should be
attempted. Repairs to the other amaller pcb's can be attempted,

A more detailed and comprehensive circuit description of the generator
control is contained in Instructionm Mo 2317, reprinted after page 30 of this
instruction.

Mobite base and tube colusmn

The mobility carriage and tube column used on this equipment is the same as
that used cn the D38, In this unit, the colimn carriage winding handle is
not fitted., Im an cmergency, the carriage may bhe moved up or down the
column by removing the rubber bung and inserting a screwdriver.

- 12 = f 9916 £ MG




Haim Driwve

Depress Hrive wWheel Helease pedal and check Forward Drive including:-
(i) Finction of Slowfast switch

Lii}  Heverse Drive

(iii} Meter siops when brake lsver aperated

Colugin Orive

(i) Check drive from bath certeel and tubehead controls,  I1F both p oand
down butteons are depressed chech that motor stops.

fii] Check beth limit switches,

{iii}) Check contral 1id limit switeh,

1t

Fig 3 BRemoval of covers

Fig 3 ebove shows how a1l the covers are secured to the gajn assembly.

(233672 /580) - 13 -
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Componatt 1o o (Refer no Figs 4 & &)

M Maip contactor - under lelt kard side panel

L Mindaturs cirvcuit bBrezker - nside cabinet left hamd side
FI apd F2 Fuses — inside cebipet Teft hand side

Hains on noon - top pancel

Maing on switch - conmrol panel

Mains OFF switch - control pancl

HRIO1 rectifier - under 1eft hand side cover

SI02 carviage down push button - rtilt indicatar bracker
5105 carriage dowa push button - conbtrel panel

5104 carriage up push bulten - tilt indicator bracket
5105 carriage up puzh botoon - control panel

UD up drive relay )

DB down drive velay 1 = under left hand =ide cover
5101 resistar )

5111 down safety switch — wnder control panel

5101 keyswitch - top panel

k¥ meter - contrel pancl

EY reguiator - control penel

Hoard ipdicator 20 — upper centre of cabinet

Frard mAs selector 20 < wnder ¢ontrol pansl

CHARGE pusk butten - control pancl

Exposure counter - right hand side of cabinet
Transister board wunit 10 — upper centre of cahinet
Power transformer - on cabinet door

RBFl & RFZ resistors — on cabinet door
Autotranstfoirmer

K-DS relay ) — right hand =side of cabinet
Board fuse unit 20 )

Charge indicator - control pancl

Eeady indicator - centrol panel

T1210 tran=farmer

01011 dicde bridge ) low wvoltage )

supply for ] umder right side cover

HLIOSS relay | . -

RLI0S relay ) handswiteh )

Fuse between leads

LF1 and LF2 = right hand side of cabinet

- 14 = (2316/31683)
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Fig 4 View of cabinet interior,
L. peb layout and door

& ( Fig 6 View from Tn.ra COYErs removed
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Heloay fonctions

1

2,

B 1o

K-RE]l =

i

L fah
4 .

K-R

1

[

a

oL N

1,
Z.
3.
4.

k-EUT -

e
.

E=-OU2 =
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E.-T1 - energised on pperation of Charge push button

00 — completes T primary circuit, disables R-BUT.
K0 — completes HT primary circoit

-T2 — enaergised on opocration of Charge push button

MY - hold on contact [or K=TI

K/ = hold on contact for K-Ti

KA - completes supply rail to charge switching eircuit

C/0 - disconnects and discharges C7-03 (delay capacitor
across K-T2),

cnerglised on prepare

C/0 ~ switches OFF  Q2-01 and Q202 inhibiting charging
pperation.
/0 = changed /M ta H3-I0 from stand by filamept o boosted

filament. i
K/C - cpens in DISCHARGE line, inhibiting discharge opepration
K/ - closes in supply line to hand switch

cnerglSed on propare

Ko=) both clo=e in twhe filament supply rail,
KA — ) shorting oot RFI,

E-5T — conergises at end of prepare delay

N/ ) clozes in supply rail to hand switch and

E,{E :; illuminztes Ready lamp

N/C puts 100V on plyg 25C-DT during prepare delay peried

K-XH = expose relay

M/ - initiates expose circuit
H,-"'C — discharpes mis timing capacitor at end of expose

E;‘E - % not used

encrgizes umder fault copditions e.g. when triac D1-01 goes
short circuit

ﬂj:g % Removes supply from relays KE-T1 end K-T2

cacrgises under fault cenditions in filament control circuit

K/C - Removes supply to tube filament transformer
N/C - Removes supply to hand switch eircuit

- 17 -




Sumary of Preset Potenticmeler Tungticns

I A e R P i P I I P P I P I IO IV P P U P B

VRS - scte prepare delay of 1.0 secs,

VR2-01 — KWVHM

YE3-01 - KVL

VEI-01 - KV
VHA-DZ  mAE
VR4—01 L¥mA
VRI-DZ Mima
VE4-03 HVmh
VR2-04 SHoa
VE3-02 HSHmA
VRZ-01 mA=

ot for S5k on kV meter with &O¥
HT primary

Gets KV meter/sV control trackibg
Sets k¥ meter/kY coatrol tracking

Sets discharge current of ‘ma

0.5, 1, 6-S0mas adjust for 400map
0.5, 1, 0-SmAs adjust far 290mAp
0.5, 1, 6-SmAs adjust for 11amAp
2—-fmhs adjust for 4%mAp at anky
2_tmas adjust for 1OOmAp at 125KV

ac applicd Lo

at S0kV
at 110KV

at aukv
at Gaky
atl GOKV

zdjust for 20k¥ drop on kV mater at 130KV,

- 16 -
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The procedures Aeseriled below would nammally vely he carried cul alLep

2 repair involving the replacement of an assembly or 4 coaponunt. However,
aping of components ¢an alzo canse circuit degradamions indicaving the
need to carry oot the seiting up proceduse.

Adjustiog '"PREPARE' delay Lime

1. Disconpect canmector 2HC from the control peb.  This will iwzelate the

CxpoSure COunter.

2, Presse the propare contact on the bard switecn amd using a suitable
riming deviee [stopwatch) measure the PREP/DELAY time.

3. If the time {1.6 zec + 0.1 sec) ix dncorrect then it can be correcied
by adjusting VRS, lecated on the contrai peb.  Clockwize adjustment
will canse the count to imcredse,

4. Omoe the correct time has been achieved, replace connector Z8C.

WY meter circuit adjustment

Vhenever the k¥ meter requires selting up, nermally after & repair
invalving component replacement or when KV indication appears to he
incorrect, it should be carried out in the following manter.

1. Switch OFF the squipment. Discormect conncetors IC and 2C {from the
control peb (zome A), Compect termimals 140 and 250 of the terminals
strip te terminals T1 and T2 respectively, on top of the HT tank. Use ||
cables with a conducter ¢sa greater than 1. 25mm. M

2, Connect an accurate, recently calibrated AC voltmeter {AVQ) that is
capable of measuring 100V between termi nels 190 and 282,

Set the kv contral, ot the control panel, fully counter cleckwise.
Switch OK the mains supply by operating the key switch.

Switch OF the equipment by pressipg the CONTROIL ON push buttoh.

o Ly B 3

Select a value of kV by operating the kY contrel and press the CHARGE
push buttorn,

9. When the charging operation has been completed, indicated by a steady

reading on the kV meter and the CEARGE lagpp extinguishing, read the
velue of kY on the kV meter and the primary weltage on the veltmeter

connected across terminals 100 and 250,

continued everleaf
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a, e peaph at Fig 7 dulznes the relatienshipy betwean 2V oapplied
te the X-ray tuhe ané ithe pricery veliage duricg an actual
radicgraphic exposurs (drawt in s 1id line),  The dotted line
shows the charge velrage applicd Lo che WD capacitors, the
ditference betwsen the tw praphs being the wlits dropped across
any resistance in serics with the Xerav tube,

a, Tn this particular caze the primary voleape will Le 60 = OV and the
bY will b between 95 zopd 77V, HBefer e Lhe graph st ?ilﬂ Y far
the cxact value of kY thet is genervated by the measered primary
voltame,

0.  Adjust the potentiomcter kWM on the contial ped {zone C) so that
the k¥ reading on the k¥ meter is correct for the priracy veltape
as defincd en the graph Fig 7

11, Resmove the wires: connpecting termipaels 100 and Z5) ta teminals
TI and TZ, FHReconnect cennccotors 10 and 20 o the control poh

K.E. This adjustment has only ensarcd that the kY indication iz correct
Tor a given primary vu]tage &hd has mot affected the charging

cirouit,

Adjustzent of Automatic Chargine Circuit

If atter carrying cut the adjustment descrited in paras [ to 11
there is a difference hetwsen the kV szclected by the KV control and the
KV meter reading, then carry cut the follewing procedure.

HOTLE, ... FEnsure adjusteents described in paras 1 to 11
are correctly carried out before setting up the
Automatic Charging Circuit.

1. Set the &V contmal to 30KV,

2, Press the (HARGE push button and when the charpe sequence is
complete, indicated by the CHARCE lamp extinguishing, read the
kV meter.

1 If a difference exists betwean the kV reading and the kV setting
then potentiometer kVL ¢n the control peb (zome C) will require
adjusting wmtil they are equal,

4. Set the KV control to its fully counter clockwise position and
allow the eapacitors to fully discharge,

. Beset the kV contrel to 30kV and cnsure that, after charging is
completed, the KV meter reads 30kv,

t.  Set the kV control to 110kV and repeat the procedures listed
thove but in this case use polentiometer KVH on the contral pob
{zone C).

T {h‘.ﬁahﬂndl]jf there can be some inter action between VL and kVH
in such a case it may be neceszary to repeat the above prﬂcﬁdms

(1-6}.
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Adjustment af k—rav lule 1% lament ore hicatl CurreEnT

1. Ser the KV contral to G0kV and press the CHARGE push hutton,

2. After the charging operatien iz complete resel the KV contiol to
less than O0KY,

3 Measure Lhe tims takoen for the charge on the capacitors to deap
fren 00KV no OO0V, The time should ke 10 segonds,

4, If this is incorrect adjusl petentiemeter =AF an the contrel pob
(zone E) for a 10 zecond period.

L, An altermative method is &5 follaws,
4. Ensure that the capacitors are fully discharged by turning the

BV control fully anticleckwize and allewing time for the charge
T decay,

1

Homove the short circuits [inks hetween terminals ©NT and B, and
CHZ abid mASI of conpector 70 oo Lhe control poh,

8, Connect & d.e. milliammeter {AV0Q) betweepn terminals CNZ and CN1
with CKZ positive.

0. Het the kV control to 90KV and press the CHARGE push button.

10,  After the chavging operaticn Ls complete reset the kY to less
than A0kV.

11, During the discharge periaod the ammeter should read Jma,  Adjust
potentiometer mAF on the control peb {zone E) se that a discharge
current of Sma is achieved.

1Z. [Lischarge the capacitors by setting the kV control fullwy
anticlockwise and allow time for charge to decay.

13. Disconoect the milliameter and replace the shorting links between
teroinals NI and E, and CH2 and mAS1 af econnector 70,

h-rav tube currcnt

1f the X-ray tube is replaced it is important that the X-ray tube
current is adjusted in the following manner.

Y-ray tube current is autemztically determined by the setting of the KV
control.  The graph at fig B page 26 describe the short time rating
of the X-ray tube used with this equipment (CIRCLEX 1,2uG). If the
X-ray tube is replaced, or the tube current appesrs to be incorrect,

it is important that the X-ray tube current is adjusted in the follewing
manner,

(2316/3/683) _ 21 -
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10,

1L

12,

13.

Tae tuke cuprent sheul:d Le adjusted at thae following Your poipts,

0,5, 4, 9=-50mAs AV
0,5, 1, 0-YlmAs Hoky
0.5, 1, G-L0mds 125KV
o fmin kv
Z-SmAs LRV

To measure map contect a recently calibrated escillescepe across
R18 {3}, Cirenit refeorence

Sct the mis selector to Omas,
Set the EV contral to 00KV and press the CHARGE pushbutton.

inee the charge sequance is complete carry cut i radiegraphic
expriure and read the current on the oscillescope,

Adjust poteotiometer 1V md on the contrel pelb (zome E] so that the
reading egrees with that given in the table 1 averleaf,

Set the KV control to BUKY and repeat the tests in paras 4=% above,
Adjust potentiomcter MVYRA on the control pek {some B} to achiewe
the tuhe current specified in table I overleaf,

et the BV control to 110KV and repeat the tests in paras 4-5 above
and adjust potenticoeter HVmA for the tube current zpacified in
table 1 cverleaf,

Set the mis selector to oAz and the BV control o 0KV and repeat
the tests in para 4-5 above, Adjust potentioneter SHud to achieve
the tube current specified in table 1 everlcaf,

Set the BV control to 125kY and repeat the tests in para 4-5 above,
Adjust petenticmeter H SH md to schieve the tube current specified
in table I overleaf,

The five petenticmeters must be adjusted inm the order given, LA,
HVeA, HVm4, SHnA and ASHmA.

HOTE, ... Turning the petentiometer clockwize increases the tube
current except HSHmA and SHoA which are the reverse.

Make further measurements at intemmediate points and ensure that
Egheﬂcurrmt is epproximately 00% of that given on the graph in
.'I.E A

When adjustments are complete turn the k¥ control fully anticlockwise
and switch OFF the contrel, Ensure that the capacitors are fully
discharged by cperating the safety discharge device, Discaonnect the
escilloscope from acrass RIS,

- 22 (2316/3 f683)




Adjustment of mAs timer

When o radiographic expasure is made with settings of 20mAs and 0oRY,
then the KV drop is rumerically ecual o the mas ic mas = 20 kv - 1040
after 1 ewposure KV will fall to BEoky,

If the k¥ does not fall hy 20 then the mAs timer is incarrect and must
be adjusted in the following manner,

1. et the mAs selectar {0 MmAs,

2. Set the kY control to 100KV acd rress CRARGE push bulton,

L]
h

After the charging operation is complete carry out a radicrraphic
exposure and read the kY drop on the kY indicator,

4. Adjust potentichcter mAs on the contral peb {zone D} so thae
the KV dreps to BORY after the radiographic cxposure,

L]

|_ ;
Adjusting | Variable | mas Tube Tuhe curreant mAp
erder resistar | selector | voltage 60Hz Dbz
LVm4 GmAs foky 45 400 fF20w
p Hvmp fim 4 5 Sokv i 200 w5 T
vy
3 HVmA bmAs 125kY 180 160 -
4 SHnd duds G0y E40 4490 i Lf--? l"u';
5 15HmA 4mA s 125kY 180 1 Lo [
Table 1

i.'2315f3f633} 23 - {(Reverse blank)
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X-ray tube current

g

Xrmy tube current

single radiographic rating
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At D.5mAs or lmAs position, the tube current is set to the same
vaélue with the current value of more than Omas.

Hote: For earlier units rcfer to page 27.

Figure BA: mAs SELECTOR — Lates! Units
Modification Mumber 1630
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Fig 11. COLLIMATOR CIRCUIT
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Fig 12. H.T GENERATOR ( MC125L-30)
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Fiteing the mMIMerumWImmll

T & L T I LS
Aeaaenrm iw a8l sl sane
v oeakly errry D0CNE

Vigpated beZroeen [T

(e zulae then align phe Gif plate Lo
TR a] Gl R el A At ok Anhile bass gnel cransd i

coennian Sings La

f e et

lacalue
bhe cronmion [iNgEs L

ooophe Joedd frapnion Tings 9 rre din pidce wiel the sl —hoaded

Prgicion and $Eince [P wppeT [runnioo clews to the lower trunnias rinws

with rthe cocher-hpadod sETEWA-

Fpsure that che S-ray tuka is fiTmly seeyred Do Che crassals din plate.

che 1ubke

—ria

.

-

Examine ET cables anc ensuit they ara not damaged .

They are {denrzd an che

gorminal ot the Tt
ﬁaﬂu rankark

vre Lhat ET cabhle makes
and of the cahle with

1acabe the 4we acadi
underside of the 1T cable horns. Fus

w2Tth the tve rerminal and liberally cnat che:
gneclal NT grease, Lut act the actusl cantact are.

nal and work I dews nneil iE makes

cirh rhres Allen

Tnsect che ET pakie into the +vo pormi
he retainirg plate -

contart. Serurec Che cable by fixiog L
seraws to the cable hoon.
-ye rathode cable.

Cayry aut Cho =ams procedure wich Lhe

nrs arc tight and locked loto

Fnsure hoth ET connact
prubscreds.

IMPCRTANT .- .-
posticion with the adjacent

Fiteing HT cables Lo the BT Ltaok

CADTION  Before removing the covers oparabe the safery dlscharge plunger
with a sultable jnsulated rod.  The plunger i lpcated om Lop

of the HT tapk and begween the NIT cables. The plucger latches
s when depressed and 15 released by the plunges celease knob.

(Gee page lb.)

Freoove Ehe Lap plate that securcs the cables to the top cover and thern

recove the top covel.

ank §s emposed, CWO

and the top of the HT t
ghat glow whenever

hen the covers ate removed,
these are the neons

s=all glass windows Wwill hba soen;i
tlere [ a charge on the capaclitors.

e dwe rerminals of ke HT fatx.

Tdentlfy the +ve cable and

Cenmect the cable using transformer ofl, not Breadse. tn Fi1l the space

bepween the conneclor and [ts socket.

Repeat the akove peacedure for the -ve cable.

(23067 35116S)

- L}

_—— Tilt indicator

e

Lead leawves

| 0 HT cable
Y retaining plate (fully tighten)
Spanner
locating holes Crossarm

extension

Grubscrew
(fully secure)

Lower trunnion ring

h Figure 2
Collimator and X-ray tube
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1. Preface
Thisz is the Technical instructicnz of the electric
cirouits of Condenser Type Mobil X-ray Apparatus
MC1l25L—30.
introducing semiconductors and printed circuit boards
in all the circuits {control circuits, main circuitr
switching, and high tersion rectifier), this apparatus
has a nunmber of improved performances in its manufacture

and service.

2. Construction
2-1. Construction of apparatus
Thic apparatus consists of the following parts.
i1] Mobile unit
{é] Control unit
{3) Maoter control section
{4) High tension generatoar
{5} Collimator
(6} X-ray tube unit
Of the parts listed above, the explanations in this
book mainly refer to (2}, (3] and (4)}.
2-2. Compositien of electrie circuitry
The electric circuitry in this apparatus congists

of the following.
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¥-ray control circultry

{a} Main charging cironit

(bl DC powep source circuit

(ol cCharge wvoltage control circuit

{d] mhAs control circuits

(e}  X-ray tube current control clrcuits
(f} hmelay circuit

{2} Motor control circuitry

(2] Motor control circuit

(b] Battery charging circuit

L-JL-.fL—JL.-iL-iL.dL-JLJLJ‘j

3. Description of X-ray control circuitry
-
o =1, Main charging circuit
- This circuit, being switched by trias, is intended
- to control the charging to the high tensien condenser.

1

1
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(1]

(2]

Figure 3-1-1 is the connectian diagram <f the

low tensieon side of this circuit.

in the diagram, line veltage iz supplied intao
terminal L, and L, of terminal board. And, this
valtage passes through the line switch Lo be
zpplied to terminals LF, and Lg. terminal LF, is
connected to either one of terminals 100, 114, 120,
190, 205, 220, 235 and 250, by way atf a”fuse.
Figures 100 through 250 represent the wvoltage.
Th&ltﬂrmindl is connected to 2 necessary position
acoording to the valus of line volrage. [(The
rating of fuse should be 20AR at line voltage of
about 100 wvalts, or 10 A at about 200 V.)

The line voltage may hawe fluctuaticns of up

tu +10%t of the terminal board indication. And
this wvoltage is supplaisd intc the auvtotransformer.
From the autotransformer, a voltage of 100 &+ 10 ¥
is supplied to the circuit in the printed circuit
board (kV-mAa CONTROL=20} by way of terminals

L. apd 100 of canncctor [2C].

0
kh charging operation causes relay K-T, te be
turned on and then a photocoupler is also
turned on a little later. {As for the relay

actions, refer to par. 3=-3-1.) In conseguence,

triac D1-0l is switched on and a voltage of

S (2317/2,/880)
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{3)

{4}

100 + 10 V is impressed between terminals T,

and T, of conncctor |lé . And this woltage is

i
applied to the primary side of high tension
ransfaormer after passing through the charge
restriction resistor, so that the high tension

condenser is charged with this voltage.

Bewever, when charging, this woltage may drop

about 20% at maximum due to influences of
charging current.

When the charge woltage reaches about 80 kV,
photocoupler {ape par., 3-3-3) operates and
triac D1-02 is switched on.

Then the charge restriction resistor menticned
in item (2} is short-circuited, and the charging
specd is accelerated.

Relay K-BUl is turned on when the triac is made
to conducst (that is, broken) while charging
operation is not done (relays K-T, and not
operating) .

Rfter this, relay E-T, won't work even by charg=
ing operation (see par. 3-3), and the high

tension condenser is not charged.

{2317/2/880) - 5-
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Fig. 3-1-2

{9} Figure 3-1=2 is the connection diagram of the

high tensicon side of this circuit.

The high tension condenser has 2 pF connected to
the plus side and 2 vF connected to the minus
side, with respoct to the grounding peoint.  (The
compound capacity is 1 pF.)

When a voltage is impressed hetween termina;ﬁ Ty

and T, ©or Tl and 'J'.'2 af high tension generator,

L (2317/2/880)
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a4 valtage is ceneraled al Lhe secondary side of
high tensicn transformer te charge the high ten-
sign condenser. When the crounding point of
secandary winding of high tensicn transformer is
at pegative potential, a current flows along the
solid line in the diagram to charge the plus side
nigh ternsion condenser; when its grounding point
iz at positive potential, a current flows along
the dotted lipe to charge the minus side high
tension condenser.

The resistor conpecled beotween terminals K, and E
iz intended to detect X-ray tube current when
taking radiocgraph so as to control the mAs timer.
While in radiegraphy, Lhe tube current flows in
the following circuit: plus side high tensicn
condenser + K-ray tube =+ minus side high tension
condenser -+ Ltoarminal CI‘EZ = terminal H.E =+ terminal
Hl -+ terminal CHl v plus side high tension

condenser.

Arrester AR connected hetween terminals N, and E

1

and between NE and E is designed to prevent genera-
tion of high voltage at terminal Hl or N,
in case Hl—E'and HZ-E connections are disconnected

at outside by mistake.

(2317/2/880) -7 -
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— (7} The resistor connected belween terminals '..Fl and
| b is ta detect the charge woltage., From the plas
 ——
side of high Lension condenser, a current corres-
ro
| 1 ponding to the chavge veltage flows into this
e ——
" 1 resistor hy way of 400-Mahm (MC125L=~30) resistor.
—

The neon lamp fitted between terminals ¥V, and E

- |

is for "CHARGE" lamp an Llw control panel. Pre-

-

fence of charge in the high tension condenser is

indicated by the illumination of this neon lamp.

Heon lamp NL fitted betwecn terminals ¥, and Ve,
and botwesn Vo and vcg also tells the high tension
vondenser has a charge. It is provided on the top

of high tension generater.
0DC power source wvoltage
This circvit is entitled to provide the wvarious
control circuits with stabilized d-c voltage and the

#-ray tube current control cireuit with unstabilized

d-e voltage.

lj!.'.'!11_'JLlL_J'._-ﬂi_,'L!__T.'-LLL.‘
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Figure 3-2=1 is the connection diagram ol Lhis
circuit.
In the diagram,

Ml and M2 are

IC'd power
SOUrCe Tegu-

lators.

The ocutput

voltage of M1

is +15% Vi

that of MZ is

Fig. 3-2=2

+5 W,

The chain-lined area of Fig. 3-2-2 is a rough
sketch of internal circuit of Ml and M2,

when voltage of 23 volts is respectively applied
to input terminals 2 apnd 3 of M1l (14 volts to
#M2), with respect to the middle tap of power
transformer, a stabilized +15 ¥V wvoltage will be
obtained between output terminals 8 and 6 of M.
Similarly, stabilized +5 V will be produced
between output terminals B and & of MZ.

Resistor R3 in Fig. 3-2-1 (resistor R, in Fig.

3-2-2} is provided to deteect the load current.

- 10 - (za17/2/B80)
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If the delected value cxoeeds 1 ampere, the
cutput voltage hecomes rero vold automatically
to protect the IC from overload. Fuses FL-0]

and F1-02 are to protect the 10 if IC's load

current more than 1 ampere without passing through

resister RI {for instance, between terminals
+15 V and +5 ¥, or 415 V and -11 V).

(3} At terminal 4 of M] is delivered an unstabilized
negative d-o voltage. This ﬂutpui.vnltage is
smoathed by condenser €4, and an unstabilized
negative d=c woltage appears at check terminal
WCM. This woltage is used in the X-ray tube

current control circuit of par. 3-5.

(41 A wvaltage of -11 V stabilized by resistor R4 and

- zener diode D2 is obtained at check terminal -11 V.

3-31. Charge woltage control circuits

3=3-1. BRelay circuit for charging
This circuit controcls the actions of a relay {K-Tl}
and a photocounler for the charging circuit

mentioned in par. 3-1 and relay K-T2 as well.

=

{2317/2,/880) 11 -
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{l) Figure 3-3-1 is the connecticn diagram of this
circuit.
When “CHARGE™ button is pressed, a voltage is

impressed in the following circuit to actuate
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relay K-Tl:
contact of relay R-BDl + terminal CBl of
connector [17¢] + "CHAHGE" button ~+ terminal

CB, of connector + diede D4-07 » resistor
R13-81 -+ eoil of relay K-Tl -« transistor

Q2-0l1.

Eelay E-pyl isdesigned to function when the

triac is broken down as expladned in item (4)

of par. 3-1. This contact is normally closed.
Transistor 2-01 is normally on, and is cut aff
when a signal veltage (see par. 3-3-2] s applied
to *A point. {It is because the base current

of 02-01 does not flow when Ql=-02 is switched on.}
Besides, transistor 02-01 is likewise cut off

also when HEL - HE2 interval aof connector | 33C

is short=circuited. {Sees item (&) of par.

3=3-1.}

{2} Somewhat later than the action of H—Tl. relay
K-T, operates in the following circuit:
terminal CB2 of connector =~ diode D4=08
= diode D4=09 -~ resistor R15 + coil of relay
K-T2 + transistor Q2-01.

Since “CHARGE"™ button and diode D4=-08 are short-

circuited by the contact of H—Tz, K—Tz keeps

(2317/2/880) - 13-




|

LLhLLULULLLLLL VLU L LUy

i3

(4}

{51

operating ever after releasing "CHARGE" Dutton.
Similarly, since Lhe "CHARGE™ button and diode
D4-07 are short-circuited by the contact of

K=T,, relay E-T, keeps operating even after

2
releasing "CHARGE™ button.

When relay E-T, opcrates, photoocoupler
works in the follewing circuit:

contact of relay K-T, + resistor R50-03

(resistor RS0-04 + luminous diode [CH|) - LED

of photocoupler -* transistor Q2=02.

When photocoupler is in action, red
luminous diode lights vp. Transistor
02-02 is normally ON, and is cut OFF when
signal wvoltage (see par. 3-3-2) is impressced

to YO position. (It is bercause to base current
of Q2-02 does not f£flow when Ql=03 is switched
OTi. )

When a current flows into the LED of photo=
caupler , the LED at the left side of
"CHARGE" indicator connected in parallel with it
lights up. ({For the illumination of right-side

lamp, seec item (7)) of par. 3-1.}

- 14 - (2317/2/880)
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This indicator is an 5D assesblied in Loe printed
cirFouit hoard “IHRICATOR-20". iliumination
at LED= in "INDICATOR-20" can be all cornficmed
on the ocontrol panel .

(0] To cennector , confirmative contacls
{HE1l and HE2] of Sischarger {gep Fiy. 3-X1-%]
which i= eguipped to the Ligh LEnslion geoiRcratar
are conrccted. When the discharger 1z in Lhe
state of short-circuiting th; high tension
condenser by way of & 2 kil resistor, HXLl ang
HE? are short-circuiled. Accordingly, Sinee
bage current of transistor Q2-01 does not flow
at that time, transistor Q2-01 is switched off,
and relays E-T1 and ¥K-TZ do not function.

-1-2, Eﬁarge herld and discharge circunit

This ciceuit functions as follows,

al When charged up to the preset tube voltage,
charging is stopped automarically.
{Autematic chacging)

bi  wWhen the charged voltage drops somewhat dﬁe to
affects of resletors conmected in parallel with
high tension condenser, charging starts again

automatically up to the preset wvalue. {Charge

he=ld)

{2387/2/880) - 15 .
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After cooplete charging, if the tube voltage
regulater 16 et Lo a lower value, cischarging
procesds automatically ¢ the new seitine waloe
through X-tay tube with the protective shottor
clescd. (Avtomatic disehargingd
Figure 31-3-2 is the cohnection diagram of this
Cirouit.
In the disgram, OF AMP M3-0& [ETAE] is responsible
for "aukomatic charging” and "charge hold",
A control voltage corresponding to the tnbe
vweltage set by the tube voltage regulater ig
appli=d te the invertced input terminol 2 of
M3~06 fram terminal Kv, of connector
through resistor R19-09.
This wvgltage becomes &8s Dallows:
al Nhep set at 125 kY on MCLZ25L-30;

Approx. 4.9 ¥
A current corresponding to the chartge voltage
af high tension condenser flows betweon terminals
'u'Cl and E of conncetor |3C], and the voltage
drop at resistor R7-01, that is, the wvoltage
impressged to non=inverted input termipnal 3 of

OF AMPE M3I-01 becomes as followe:

=S {(2317/2,/880}
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al 125 kv charge on MCISHE-30;

_ 62.5 x Jo'(w]
TA00 = 1L + 1100 = 10°) + 420 = LG [5]

® {20 x 10%(2]) = 3.1(v]

nocordingly, ithe output voltaRorR of MI-01

becnmes egual ko the wvalue given in item {1}
after adjustment by wvariable resistor .

(31 The output woltage of M31-01 is addsd to the
nnn-inv;rted imour terminpal 1 of H3-ﬂ€,
If the veltage charged in the high tensicon
condenacr is lowe: than the voltage set by the
tuhe woltage regulater (when the woltage of
Mi1-0§ input terminal 31 is leower than that of
rerminal 27, the putput voltage of Mi-06 hecomes
abewt =14 WV, and no ontput appears at *B
position.

{41 Ey charging the high tension condenser, when
the wvoltage exceeds the prozet value, the gutput
voltage of M3-0F becomes +14 Vv, which is
applicd to *B position by way of diode D4-11.
iThis circuit is conpected to *E position in
Fig. 3-3-1.7 And, when transistor Ql1-03 in

Fig. 3~3-1 is switched on, transisteor Q2-02

S (2317 /2,/880)
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(5]

(&)

ig vt aif, making photocoupler [CE) inactive.
This stops charoglng.

When the woltage charged in high fension
conden5e+ is discharged by resistors conrected
in parallel with it, the wvoltage ar inpot
terminal 3 ot M3-0& also gnes down gradeably.
and, when its voltage becomes lower than the
input terminal 2 waltage, £he output veltage
of M1-0f heromas =14 ¥ and tho voltdge at

*B disappesrcs., Thereby. Q1-03 andé 02-02 in
Fiy. 3-3-1 are cout off and switched on respec-
vively, so that phatocoupler is turned on.
1his starts charging again.

When charged uvp to the preset value, charging
i5s stopped again by the functiop explained in
item {&£).

In this way, the charge valtage is always
maintained at a £ixed value.

In Fig. 3-3=-2, QP pAMP M3I-05 [DCH] is respon-
gible far "automatic discharging™.

Ouring charging or right afier complete
charging, the veoltage at nen-inverted inpot

terminal 3 of M1-0% remains lower thap thai at

-19.
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inverted input terminal Z, zo thal the outpoat
vultage i1s -14 ¥, After charging, if theo tubo
Voltage sogqulator is s6t o a lower walue,

the terninal 2 voltage becomes lower than Lho
terminal 3 woltage, So that the output vaoltago
buzlds up teo +14 Vv, applying valtage to *B
throuch diade L4-13. (For Lhe subseguent
actinns, roicr to item {4) akbove.} Gimbita-
neously, a wvaltage is applied o LOCH, foo.
{For the subseguent activn, refer to par.
-4-1.}

In addition, a +l4 ¥ woltage is applied to check
terminal DCH by way of dicde D4=12, This signal
voltade 15 scent into the lead relay control
circuit to turn o the lead rolay in higlh
tensian gehcrator, thereby causing X-ray to he
radiated. (For details, goge par. 3-4-1.)

As a +14 v valtage is applied to the check
terminal, red LED lights up.

When X-rays are radiated, the woltage charged
in the high tension condenser drope, and the
vroltage at inpet terminal 3 of M3-05 alsc

descends. Subseguently, when ita soltage

L0 {2217 /2 /B50)
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beconrs lewer than Lthe input terminal o«
voltage, the outpel veoltage of M3-05 Lecomes
-14 ¥, so that the voltage at *B digappears,
And as the signal valtage impressed tn chack
terminal DCH olsnh disappeare, X-ray radiacaicn
is stopped.
Variable resistors in Fig. 3-3-4 give followino
functions respectively.
al Variable resistor igs intendec bo send
signal woltaye correspending to charge
wvoltage inta the digital KV neter.
The size of signal woltage is "1 w100 kv™.
b} Variable resistors and are
Zegigned to adjuet the set value of KV
regulator to the indication of KV meter.
The furmﬂf 1s responsible for adjustnent at
high tenszion [(125); the latter is for low

tension {40 k).

- -
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(1)

This circuit prevides the Foltowing funclious.

a) Wnen the charge wultage excesds aboat B0 RV,
photocaupler [sH|is turned on ané ihe
charga rastrirtinon resistor is short-circusted
to accelerate the charging speed.

By Tf the chkarge voltage exceeds 125 kY due Lo
disorder in the antomatic charging circuit,
the protective circuit functions to stap
charging.

o) If the tube woltage regulator is set near
zaro vwelt, charging is stopred and the
collected charge iz discharged until 0 kV.

4} When tube voltage drops below 35 kW in
radiograghing, X-ray radiation ie shut off.

Figure 3-3-3 ig Lhe cenpection diagram of this

cirapit.

At sutput terminal & of OF AMP M3I-01 appears a

contrel voltAge proporttipnal to the charge

voltage. (See item (2] of par. 3i-3-2,}

And this woltage passes through resistor RE5-01

and ig applied to non-inverted input terminal

1 of RKP M3I-0Z. On the other hand, inverted

fnput terminal 2 of HI-02 is impressed with 2

eontrol voltage corresponding to BO KV (on

.- R P,
- e .
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(2]

MC175),-301 . When the voltage at input terminal
3 prooomes higher than that at cerminal 2,
vaoltage of +14 ¥ appears 4t guzpub terminal E
af Mi-g2 apd & current starts o flow inte Lhe
base af bEransistor 1=-4F by way of diade Da-41
and resistar RE-02.

Then Oi-0l i= switehed on and photocoupler Eﬂi
is turned on. [(For subsequent operatieons,
refer ta item (3} of par. 3-l.]

vhe sutput voltage of M3I-01 is applied to nan-
invezted input terminal 3 of OF AMP M3-D4 TOVF].
To inverted input terminal 2 1s applied a
coptrol voltage corresponding to 127 kEV {an
M¢125L—30!—

When the voltage at input terminal 3 of H3-04
exceeds that at terminal 2, a +14 ¥ valtage
appears at output terminal 6. Consequently,
thies voltage is applied to *A position

through diode D¢-04. (This circuit is joined
to *A in Fig., 3-3-1.) As transistar Ql-02 in
Fig, 3-3=1 is swilched on, transistor Oo2-01

is cut off, waking relay K-T, inactive. This

stops charging.

-4 {23172 /800)
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A wollage carzesponding bo conirol viilage of
zbout 35 kY in applied Lo non-inverotod oot
Lerminal 3 of OF AME KI-03 [0FF] . Yhe ocntrad
yoltage vorrespording Lo the tube voaliacr wnich
is set by the tube voltage regulator iy

applied from terminal kV, of connector [ 52| 1nto
inverted input termipal 2 of M3-01.

Wwhean the input terminal 2 woltdgo JUes lowes
rhan the terminal valiaqe, a +14 v wvoltage
appears at cutput termioal 6. And this woitage
iz added tc *A position by way of diede na-05 .
{For the subseguent operations, sce item (2]
abowe.) This stops charging.

Furthermore, +14 ¥ is applied to check terminal
OICH by way of diede 4-34. Thiz signal woltage
is gent into the lead relay control circuit to
cause the lead relay into the high tension
generator to he ternced ong therehy permitting
¥X-rays to he radiated., {Fer details scc par.
3-4=1,} This canuses the charge collected in
the high tension condenser to be dizchargad

gradually through the X-ray tuke.

- 1% -
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(4] 2 coptrel roltage corrasponding te R charope

voltage of abouat 36 ky j g Applied te nen-:Inve e
irgut terminal

2 o OF AMP MI-I3, Gutpuy

voltege af op AWE M3=01, that i%, a rontrol

voltaage Fraportionz] ta the chargeo voilage,

iz
epplied ta inwvorteg input terminat a. Besides,
the ouatput valtaoge isg impressed on 35s by way
of diode pi-37,

' r When the chargeo veltage drops below about 3=
] EAh dnging f-ray rediation, +14 v

| voltage ApPEars ar Putput terminal f to shu+

GEf H=-ray PFadiatign, (Refar o Par. d=-d-3.3
'-—l I-4. mrs contrel ecireaits
—J I~d~1. ILeadq Felay ¢ontrol clirouit
This aspparatus js deziqned +o tﬁntrﬂl the gria
__] bizs Of triade i-ray tubns by means ef leaa relay,
Thie circuit is to control thisg leaq relay,
—
—J
-
~J
-
J
I;J §
-2 - {za17/2 /5803
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Figure 3-4d4-1 is Lthe connection diagram aof this

cireuit,

By "X-BEY" appration with the hoend switch, rolay

F=¥E starts to function. (For the functicnal

eXplanaticn, ses par, 3-6.1

Wher, Teloay K=XI operates, the Ioad relay in

the high tenzion generateor functions in the

following circuits:

a, +L5 ¥V power < contact of relay E-XR + diode
D4-21 =+ resisior R19-10 = diode B4-15 -
resistor RKl2-04 « base of transictor QI-05
+ OV power (Q1-05 switched onl.

L. 415 V power + vesistor R10-13 + resistor
R10-18 - 0l-05% + OV power (04 switched en).

c. +15 V power + kransistor Q4 -~ terminal XR of
CoAnertor -~ cuil ©f lead relay in high
tension generatcr ~ terminal & of connector
lﬂl -+ OV power.

When transigtor {1-0% iz switehed on, the "X=

RAY" LER lights up in the follewing circuit:

+15 ¥ power = gontact of relay K-XE + dicde

D4-22 + terminal ¥R, of canneetor - "X-RAY"

lamp +~ terminal KR of connector 4

transistor 21=95% -~ OV power.

. 28 - (23172 /880)




{33 When radiograply end signal from mhs timar
circuit is applied to the gale of rhyristor
o6-0l (sece par. 3-4-3), DE-01 is switched on
and trabsistcrs ©1-05 and U4 are cul off.

Then the lead relay in the high tensicn
yenerator is turned offl, so that "X-TRAY" lamp
LED goes out.

(4% The lower right gorner =f Fig. 3-4-1 is a ruugh
sketch of X-ray tube grid control circuit.

In this diagram, ¢ is the electrostatic capacity
betwecn corTe wires of high tension cable. W®When
charyed inte the high tenrsion condenser, Ll
rlectrostatic capacity C is charged in the
polarity shown in the diagram. BY this vonltage,
a negative bias is applied to the grig of X-ray
tube, =0 that % rays are nct radiated.

Next, when the lead relay is turned on by "X-RAY"
pperatien, capacity C© is short=cirsuited through
a em2il resistance. And the grid bias of X-ray
tule disappears, and ¥ rays are radiated.

{5} When % rays are radiated, the buzzer sounds io

the following circult:

(2317 /2,/880) .29 -
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a. +15 W power + contact of relay ®-XE ¢ diode
0i—24& + condensar Cle - resistor BP-03 + base
of ktransistor 02-03 « OV power (Q2-03
switched on}.

b, +15 ¥V powsr 1 hurrer - iransistor Q4-03 -«

Y power.

When charging into condenser ClE comes to arn Aand,

the buzger stops avtomatically. .

{6} After complete charging, if the tube voltage
regulator is set to & lower value, the 1ead

relay in the high tension gencratar 1s turned

an and x rays arc radiated in the fallowing cir-

cuit. In this ansc, fischarge procesds slowly

because healing current of ¥=ray tube filament

is smali. Check terminal.DCH (tor previous

pperations, sec item (7] of par. 3=3=2 and

item (3} of par. 3-3-3) + centacL of relay

K-RE, + terminzl 1l of copnector + .
collimator "close" acknowledgement contact =

terminal 12 of connector - dicds D4=-119

+ resistor R12-04 -+ Lase of transistor Ql-05

(3l=-05 suwiteched ony.

{Far the subseguent operaticons, see par. (1)

- 30 - . {2317/2 /8%0)
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(7]

abowve. )

Felay K—REl Furnctinns by "HREADY" Gperatiocn with
rhe hand switeh.  [For details sce par. 1-460)
After complete charging, if tre tube wvolbage
regulator is set £o a iow valus, +14 ¥

outpat voltage of OF AMP M3-05 [DUH] switches
on transister Qi-10 by way of diede D4-31 from
LDCE . )

Then the "¥-RAYY lamp LED lights up in the
following circult:

+15 ¥ puwer + transistor Q1-10 = diogce [4-34

+ terminal XR1 of connector [L3%C] - "X-RAY
lamp + terminal XR2 of connector +
transistor Ql-05 = OV power.,

At the same time, the buzzer sounds in the
following circuit;:

LOCH + dicde D4-31 + resistor RE-06 + base of
transistor Q2=03 - oW power (Q2-03 switched ong.
Congcguantly, while a +1}4 ¥ cutput is given

to LOCH, the "K-RAY" lamp lights up, and the

burzer sounds.

mes timer ciprguit

this eirenit is intended to centrel the diecharge

amaunt (mhs valuel of high tension condenser at

the time gpf radiocgraphy.

TR
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Figurc 3-4-% iz Lihe connection Slagran of this
crrouii.

When x reys are radisted, a curreht flows in
the follewing circpit ko develap woltage

amrass resistor KLIE-01:

nagative side high tension Ccondenser + terminzl
r:.‘l!“.:2 af adnnector E  terminal I.C:I!*al2 of
CORNGCtor @ + terminal MaSl of connector

+~ registor R12-01 -+ terminel E of connector
+ termiral Y. of connoctor + positive
5140 high tension condenser + X=ray tubhe -+
necative side high tensian concdeneser.

The wsliage developed across resistar RIBE=-31 is
as follows (when tube current is 500 mh) =

E= 200 x I = 300 x ¢.5 = 156G [¥]

and condenser €8 is charged in the following
clrcuit:s

terminal MAS] of eonnacter -~ mhs selector
-+ terminal MAS] of connector + resistor
Rd& + condenser CH.

The zum of the voltage cherged in condenser €4
and the voltage across resistor R4J is=

applied to the anocde of PUT D5. And, when the

voltage goes beyend the gate woltage pf DS {(the

.33 -
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(5}

voltage adjusted by wariahle resistosx Eﬁ@ﬂ].

0% is turned ot

Cangequently, a current flows inte the gate of
thyriztor DE-0Gl by way of £esiSeor le=01 ard
diode C4-17 to turn o DE=31. {For subseguent
aperalians, Ees par. I-4=-1.}

Gince the final charge woltage of C8 is =suffi-
ciently small as compared with the voltage across
resistor RLE-01, the chargs wvollage éf C& riscs
in linear function in terms of the lapse of tine.
Therefore, the value of mAs when the charge
voltaye @f C8 reaches the gate vwoltage af D&

will ke in preporiion to the resistance of mhs
geloctar.

as the charge voltage drops hrlow about 35 k¥,

a +14 ¥ appcars at 355 (see item {4} of part.
§-3-1), and this wveltage switches on thyristar
ne-g1. Conscguently, if the charge voltage
draps below 35 kV duripng X-ray radiation,

Y-ray radiaticn is shut off.

{(Refer to par. 3I=-d-1.)

¥-ray tube current control circuits

The control circuit of X-ray tube current conventionally

e (23172 /880)
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depends on the copnstant voltage transforteer and
enateliced resistor with kand for stabilization of
“fillamwent weltage and adqjustment.

Of lata, however, thoe semiconductor circuit
compasition pecomes possible due to advancemont of
varicus semiconduector parts.

Thir circuit controls the filament currept of X=ray
tube by means of operational arplifiér (0P AMT]  ang
pewer transistor and adjusts by meoans of a variable

ESLELCT .

A-5-1., {lircuit aurfipe=

Figure 3-5+1 show the bagic cantrution of thus circur.

)_2:, Ionslated

ranularme
11 Power
FETRER |—- - Keray
ey : Mol Cicde for fall ke
= J wave rectificacian
PR
¥ariahle rrlutur far Xeuy
13 fule n.lmm. adnigtment
—

i
Troler:er .
o Rlamea T - ! nc pw-.-.r
STETIL LEntdal

@\il-:mznt cureent 1~
dexscdah mpstor

!
18} Dperationat wrplafjer
[OF AQF]

Fig, 31-5-1
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(1]

Ficure 3=050-1
shows the woltage
waveTorm Of cach
part given in
Fig, 3I=3=i: wave-
form= (2], (b}

and (¢l represent

the voltage wawve-—
forms at the

corresponding

circuits in Fiy.

3-5=1. 1in Fig.

3=5=1, tho vel-

tage suppliecd Fig. 1=-3=2

from DT power

source (4] is applicd to the variakle resistor
{5}, and the DT woltage adjusted by (53 is added
to the non=inverted input terminal of OF AMP
fe€y. Aand the cutput of () ie applied to the
baegr of transistor (7} for filament current
control. aAnd the filament current detection
resistor (B} is connected to the emitter of

(7 and teo the inverted input terminal of OF

AMEP (&},

.35 .
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The collecrar of tranzistor (%) is rapresscd
wirh &C valtagse ot power sousos (1] full wawve
reatificd by the diede (93 for full wave
rectiiicatian.

In this cizcuit formation, a voltage as waveform o
(k) in Fig. 1-5-2 is applied across the filament
carrent detection resistar (8). Since the
amplification fazoler of OF AMP (8] is very

large, the output woltage af variable resistor

(5] becomes equal o the peak 0f voltage
impressed to ihe resistor [8).

Further, by designing the angplification factor

of transistor (7] sufficiently large and

ignoring the base current, the collecter current
beoomes egual to0 the current flowing in Lhe
resistor {8).

Pigure 3-5-3

is the wvol-

tage waveform

at peint (b}

in Fig.
3=5=1 when the
line wvaltage

fluctuates. Fig. 3-5-3

- 37 -
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M higher lirne woltage will produce the dotred-
line wzveform, whercas a lower woitage will
cause the solid=linc wavcform.

In ather words, the voltage of DC power sourcd
(4} in Fig. 3i-9~1 descends when the line woltage
is bigh and ascends when the line woltage is
low. Thereby, the voltage af (hy ip Fig. 3-5-1,
that is, the effective wvalue of K-rays tube
filament current remaing constant evenr if the
line valtage fluctuates.

Ry the relatively simple circuit as menticoned
abowve, the filament current can be kept stable
in spite of line voltage flustuations. In
qdditian, the filament current can be controlled
by changing the amplitude of filament current
with thc &id of warjahle resister (5) in Fig.

3-5-1.

i-5=2, Control powWwer source ojircuit

This circuit iz intended td ohtain DC power Source

{4} in Fig. 3-5-1,

{1}

Figure J-5-4 is the conheption diagram of this
circuit.

In the diagram. the valtage impressed to non-
inverted input terminal 3 of GPF AMP M3I-G7

heocomets a5 follows:

- 3B - {2317/2 /880)
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1abE ; K ovou
,J e TonE X (40 1 TR eTE < YeM IV
J The woalitage VOM
iz an unstaki- @ ;
J lizad nagative DO sy
Bi- 0% k.
voltage ab CX-— oo H !
l 3 fl- o
plarned in par. 4 TS 1T
T -
J 3-2. Itz walue MIceE | &y
iz within about . 5::‘-—:‘
3 -2% V to -35 F
in the allowable 3
POk 4 '
S range of line e F
mi-oT
__] voltage. e K
(27 &Aftcr current
_] and woltage gy :
g A0l i
amplification at 1K -
a33-m )
117 %—Hl :
r:] OF AMP M3I-07 5 !
ahf transistor
"] gl-4E, the
Fig. 3-5-4
J following voltage
will be obtained at output terminal COV:
v 166
i 1w 15+ ot x g V1.
J When VO is -29 ¥, it fellows that:
b Lx s x ) x 7pp = 10.2 (V1.
7 {2217/2/850)
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This circuit is designed to s=et the tiuhe curreni

Aagtomalically to an allowable maximun value depending

upcn Lhe seotiing positionof tube voltage requlator.
f11 Figure 31-5-5 represents the racdiegraphic rating
chart af x=ray Lube.
Tube wvoltages a, b, ¢ and 4 are respoectivelsy the
following values [(the cxact values are guoted

in the Installation Manuall: & — 50 ki,

b - 60 KV, ¢ — HQ kV, and 4 = 125 (1041 kv.
The thick-line curve refers to the casc where
the maéz selector 15 set beyvond 6 mhs: the thin-
}ine cprve is the radiegraphic rating when set
below 5 mhs,
Symbols LV, MV, HY, &H, and HSH stand for
variahle resistors for tvbe current adiestment
at each point.
That is. at these five points, the rube ecurrent
of this circult is adjusted. Accordingly, also
at other tube voltages, the tehe current roughly
cerresponding ta this rating ehart can be
obtained.

{£) Figure 3-5-6 is the gurve to illustrate the

relation between the tube voltage and the A-ray

Lttt et

(2317/2/880) L 41 -
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iybe tilament current adjusted in this circuit.

The meaning of various symbols is the same os

in (1} abave.

The thick-line curve and thin-line curwve Show

the relalion batween X-ray tube filanent current

and tunhe woltage when the mas celector 1s set
heyond ¢ mAs and helow 5 mhs, respectively.

The filament current and tuhe voltage relatian

when the mhs selector is set beyend 6§ mhg

becomes os described below. {(Ses Fig. 3-5=-0G.}

a. wnile the tube woltage 1s lower than point
a, the filament current remains constant.
HoweVer, as the tube voltage goes lower,
the emission of X-ray tube is worsened and
the tube current decreaséﬂ 25 shown in Fig.
1_5-5. This value can be adjusted by variable
resintor TLYT.

L. wWhile the tube voltage stays hetween point a
and peint o, the filament current decrcases
in linear functisn aleong with the rice of
tube voltage.

This decreasing rate can be adjusted by

variakle resigtor "MV

oL {2317 /2/380)
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While fhe tube voltage siays bobwesd Foint <

ard point d, che Jecreasing rate of filament

ourrent is siowel shan o the case of staying
betwsen polht 4 and Foint <.
Tnis decreaging rate can OR adiusted by
yvariaonle resistor = AL

(41 The filament gurrent anc tube woltace relation

whan the MRS gelepior 1s set Lelow 5 mhs i5 as

oxplained hereurnder. {58 Fig. 3=5-%.)

a. While the tube woltage is lower ithan peoint B,

the [ilament current rerpains constant.

However . a5 the tule wvoltage quei lower, the

tube current AeCTEARCS-

Thin point b caR be adjusted by variable
resistor “SH'.

L. While the rube woltage StAYE beiween point b

ane point €. the filamont current decreasts

in lincar function alang With the rise of
tupe voltage.

This decreasing rate ig the same &s the <as€

where the Lube waltage is between point a and

point © at ahove & MAS.

{z317/2,/580) .43 -




While the tube wvoltage stays bhetween polnt o
and paint d, the decreasing rate of filasent
current iz slower thao i the case of staving
betwostn point b apd point e.

This Aeeroasing rate iz the same as in the
case where the tube woltase 1s hetween polint
¢ and point 4 at above § mhAs.

fhis point ¢ can he adjusted by variabkle

resistor "HSNT.

A (23172530}
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Figure 3-5-7 is the connection diagram of

thieg circuit.

in the diagram. the cutpur woltage of the aboves
rentioned control power source circrit (sec par.
3=2=2) is applied ta check terminal Cv.

A control voltage corresponding to the tube
woltage s2t by tube wvoltage regulator is appliced
to terminal KV12 of connector [eC], ang is divided
by resistors R2¥-02 and RE=0E to be added to non-
inverted input terminal 3 aof OPF AMFP MI-CE.
Besides, a4 contral voltage corresponding to

abogut 50 kV is applied to inverted input terminal
2 of M3-08 by way of rccister R27-01.

In this ciprcuit formatian, the output valtage of
M3-08 will he like curve {a} shown in the diagram.
By the fupnction of resistor RI9, wariable resistor
and diode D4-26 which are comnmected to the
ocutput side of M3I-08, the voltage at conocotion
points of resistors R3% and RAQ changes its

slope angle at abaut 80 kv point to be as ayrve
{b) shewn in the diagram. ({In the case of abaove

6 mAx)

Sefae (2317/2/880)
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Varialle resistor _HEEE} in used Lo oadjust the
stope in Lhe diagram when ihe tube woltuage =
highor tfhan ahowe 81 k¥,

Wheo the mis selector iz 2ot below 5 mds, since
terminals mas 13 =nd mAas 11 of cannactor 2130
are conhecled Logether, the voliage at connec-
tivn points of B39 and R4 becames as curve (o)
in the diagram. This slopse changing point can
ke adjusted by variable resistor ﬁéﬁﬁﬁw_

The wvoltane of curve {h) aor {e) is applicd to
variable resistor [MVmA | by way of resistor 244,
The output voltags c:-fj.s applied fo invertsd
input terminal of OF AMF M1-45% via resietor R4Z.
When the is selector is set dbowe & mAs, since
terminals mAas 13 and mas 1l of connoctor (230
arc not conpbected, the voltage impressed to hon-
inverted input terminal 3 of M3-09 bacones zers
wvolt., Again, since diode DE-27 is ineserted to
the ocutpul s5ide of H3-9%, the wvoltage applied ko
check terminal CR becgmes as cubwve (d}.
Meanwhile, transister §3-02 is responsible for

gurrent amplification.

- 4T .
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When the mas sclector is set below 5 mAs, the
npn—invcrted irpnt terminal 3 ef MI-0H is
impressed with the voltage adjusted by

variable reoeigetor .

accordingly, the voltage applied to check
terminal CR at the output zide af M3-09 becones
as the salid line of curve (€ shown in the
diagram.

The waltage impressed to check terminal CR and
the wvoltage adjusted by variable resistor
are cotpoundad togetier through resisters R4l
ard Re-14, and then applied to non-inverted
input terminal 3 of OF RMP M3-10 by way of the
contact of relay K-FEl and check terminal CC.
This woltage becomes as curwe (f) in the diagram.
The lower carve re=ferz to the case above & mAS
and the upper curve shows the cage below 7 mAS.
The contact of relay H-REl is ¢losed by "READY" ]
operation.

since relay ¥-REL rettains inactive except while
in "READYY operaticn, the voltage applied to
hon-inverted input terminal 3 of M3-10 is not

supplied in the circuit menticopad above, hut

- 43 - (2317 /2,/880)
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supnplicd in the faollowing ociredit.

The woluege adiasied by varisble roesistor @F—l
is applied to ron-inverteod irput tezminal 3 oot
E2=-10 by way of cantact of relay K-RFE1.

Variable resistor [mAF! is to adjust the discharge
current value in the cvont of apecation to
discharge through X-ray tuobe.

tnder the eondition of the foregoing item (B},

the voltage applied to non-inverted input terminal
3 of M3=1D refers to a woltage existing emder

the condition bhat resisticors R30-02 and RIG-DOL

are put in parallel {hormally tranesistor QL-09

iz put onl.

Lz a +14d ¥V voltage ie ingpresscd on DCH, transistor
gl-08 iz switched an while transistor Ql-089 is
switched off. Consequently, resistor R16-01 is
cut off from the circuit, and the input woltage

of inpuat termipal 3 of M3-10 rises. In this way,
when the chatge woltage is mainlained (when a

+14 % woltage is appearing at DCH) . the filament

heating voltage is kept low.

.40 .
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Figure 3-5-8 is the connection diagram of this
circuit.
The DC voltage wdijusted by the above-menlioned
adjustment circuit is applied to the non-invericd
input termipal 3 of OF RMF through check terminal
oC. The output woltage is M3-18 is subject 1o
current anplification at tramsistor Ql-07 and Is
applied to the basc of main transistor of
YTRANSISTOR UHNIT-10" by way of resistor, dicde and
terminal TE of conpnector ,
The collectors of this main transister are connestad
to the plus side terminals of diedes B7-02 throuch
L7-05 for full wave rectification in the filament
current circuit by way of rerminal TC of connector
24 and dicde.
The cmitters of this main transistar, on the other
hand, are connected to the minus side terminals
af those diodes D7=02 through 07-05 and the
terminal OV of [IC power source hy way of terminal
TE of conheclor and resistor R3Z for f[ilament
currcnt detection.
Therefore, when a veltage is applied to the baee
of main transistor, the filament current starts

to flow.

{2317./2 /860) 81 -
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Then a voltage prapertional to the filament
current appears across rosistor R3Z for Filament
current detection. ({As for the waveform. cee
gurve {h)] in Fig. 3-5=2.}

This voltage is then fed bask to the inverted
input terminal 2 of the above-menticoned OF AMP
M3-10 by way of dividing resisior. Hence, the
voltage which appears across R3I2Z has the peak
proporticnal to the input voltage of M3I-10.

This causes the ¥-ray tube filament current to

be aontroelled by the input valtage of M3-10.

At the alternating current side of dipdes DJ/-02
throuwgh D7-05 are joined the contacts of relays
:IE'-'.—H:IE2 and E-E-Uz.

Relay E-RE, functions by "READY" operation. When
the contact of K-RE, is closed, resistor 100=-ohmnm,
BO-watt connected between terminals C21 and (22
of connector is short-oircuited.

This resistor is intended to reduce Powor consump=
tion aof main transistor in preheating time (while
"READY" operation is not done), that ics, when the
filament surrent is small.

Relay K-BU, is recpeneible for cutting of filament

current when the protective cirouit (see par. 2-5-E)

operates.

. 52 . {2317 /2 /880)
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In Fig. 3-5-8, the ipnside of "TRANSTSTOR UNMIT-10°
ig written as one transistor mt, in effect, 16
is composcd of several transistors as seen trom
the connection diagram of "TEANSISTOR NIT-10"
{owy. Wo. 501=06663). That is, in order to
inercase the amplification factor, the Darlington
connection is adeopted, and in ardsr to enlarge
the allowalile power loss, the second side has
four transistors connected in parallel.

Fesistor 300=chm, 80- watt connected betweon
terminales TC and TE of connectar is intonded
tao reduce power cansumpticn of main trapsistor.
The dotted-line

curve in Fig.

3-5-0 shows the

waveform of

current flowing
in this resistar;

the solid=line

Fig, 1-3-9

curve refers to
the waveform of current flowing in filament current
detection regigtor R3IZ, Hancee the differential

current of these two flows into the main transistor.

\2317/2,/880) - 53 -
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semicornductor parts will be casily broken down
when the method of usc is oistaken.

In this apparatus, if the naln rransistor or
any vne of the dicdes NW7-02 through DV-02
should he broken, the line voltage wuuld be
Girectly impressed to the X-ray filament ard

the filament would be broken to make the H=ray
Ltube uwnusable.

This circuit iz intended, in casc the sadid
transistor or diede should he broken, to

prevent filament preakage and protect the X-ray
Lvhe .

Figure 3-5-10 is the connection diagram eof this
circuit.

OF AaMP M3I-1] is to detect hreakage of main
tranzigstor. A DC 5.6 v wvoltage is applicd to
inverted input terminal Z of M3-11. The valtage
impressed te non-inverted input termipal 3 e lawer
than 5.6 ¥ as tar as the nain transister is function-
ing normally. Howewer, if the main transistor
shmald break down, an excessively large current
will flow into the filament current detecticn
resigtor R, thercby causing the voltage at

terminal 31 af H3-11 to cxcced 5.6 V.

{231732;38{:} « 55 -
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consegquently, a positive woltage appears as
gutput tarminal & and a current starts to flow
iﬁtn the sate of thyristor DE-02. This operates
the relay R-BU,. [5ce par. I-Ge5l)

OF AME M3-12 i provided to detect breaksage of
dicdes DF-02 throwgh B7-05. A DO 4.7 ¥ voltage
is imprcgsed to the non-inverted irpur terminal

3 of M3-12. And the voltage applied to inverted
inpul terminal 2 is higher thap 6.7 ¥V as far as
the cdipdes are functicning normally.  However.,
the voltage drops to zero when any one of the
dicdes is bhroken. Conseguently, a posiiive
vgltage appcars at output terminal & and a
current starts to flow into the gate of thyristor
DE-Q%. This operates the relay &-Bl.,.

ks relay E-PU, funsticns, its contact breaks the
circuit of filament current. (Refer to para.
1-%5=5,} Eesides, since the "READY" cperation ’
circuit §is also broken at the sane tims, "READY"
cperation becomes impossible ta do.  [Refer to

par. 2-6.1}

-
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Figure 3-6-1 is the connuction diagram of this
givouit,

In the diagrom, the voltage passing from Lign
of power sourkce through thoermal switeh of Xeray
tube (which iz turned off whan the temperatut
ol ¥X=-ray tubc housing exceeds abaul BO°C on the
average) is applicd to terminal TH2 of conpector
, And it iz added to terminal AR, of connector
by way of clesed contact of relay E-Bu.,.
(Refer to par. 3-5-6,}

By "READY" operation with the hand switch, the
terminals AR, and AR, of connector are
short-circuited to Lurn on relays K—REJ and K—REE,
Simulianeously, the LlﬂD voltage will be applied
from tefminal AHE inta terminal X of X-ray tubc
ftator, The cne end Y of main coil is connested
to terminal L':| of poawer sourece. The one end 2
of auxiliary coil is connected to terminal La af
power ecurce through the phase advaneing
candenser,

In this circuit connecticon, a current flows

into the stater to cause the ¥-ray tube apaode £u
start rotating.

Above 1.5 second afterwards, relay E-ST is turned on,

- 5% - (2317/2/880)
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When relay E=RE, functicns. a voltage is impressed
to terminal & of connoctor [1401] apd the shulter
nf coliimater opens.  When the shutter opens,
terminals 8 apd 9 of connector will he
shart-circuited. Wext, action of relay K-5T will
cause the le:I woltage to be impressed to terminal
HX3 ef connector [I3C}. hAnd an impression of
i’lﬂlﬂ woltage into terminal KE of énnner_:tor 220
will illuminate LEL of "READY™ lamp.

By “RERLY" operation with the hand switch, a
woltage passes through terminals E2 and Bl of

connector ta reach relay K-XR, which is

then put into actiaon.

{2317/2/860) .
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Inswaliatian and Scvvice

CD38S

MOBILE UNIT

SUPPLEMENT
SECTION

FESFTNG YOUR MANUAL TIF TO TWTE

Av the time of printing, thlz pamual pives zccurste details of the
equipment it describes. However, changes in components, materials,
or other wiriations in the equipment may introduce wminor
discrepancics in the contapt.

In arder to keep your beok wup to date, supplemept sheets will be
lgrued containing additienal irformation obtaircd sirce the ariginal
printipg.

Thie yeliow sheet 15 the index shest for such supplements zod a
replacement will alweys acconpany new supplemepts, Fleasze
dizgasyd this slieet and inscrt the new ene when adding supplements
to the manaal .

Such action will ewsure your minual is kept up to date.




CONTENTS OF SUPRLEMENT SECTION

NUMBER | TITLE
2338 Gear mesting inspection hole madification.
B100ogW Bear meshing (Yellow Kotice]
2358 Repositioning X-Ray Tube labels
2373 Mainz plugs for {apacitoer Bischarge mcbites.
2394 hidition of fuse ta Pattery Charger & Motor Briwve circait
2425 Fitting *ube column rotition step
2445 Cheficg of the mains cable
2478 Securing ¢clumn gearbox pinion
2502 Inspecting mains input ter=inals and ET ceppectars
2507 Hodification ta prevent multiple cxpasures
L Fitting Additional Relay to drive circuit
1521 Tocorrect Assembly of Friction Device
2582 Medificatien to improve qperiticn of column retaticn stop
ani gearbox mounting
252h Tube End HT Cable Segurity
2377 Installing HT Cables
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CEAR HESH ING

In April 1577 a Yellow Hotice (R 1MIWY was issurd on the Bt mobile wmit
which required engineers to check and, if pecessary, adjust the pear meshing
ok every Tield wmit,

It would mow seem that it is nocessary to make regular inspectiens of this
prar oegiing as fair wear and tear on the bearifigs may bring the gear out
af mesh with the pinien s allowing the carriape ta fell.

1. The primary check is simple. JuSt LTy to rotate the carriage about the
column. Mo slack is acceptable, The carriage MIBT BE TIGHT et the
calumn,

If mo =fack is apparent, else cxawine moshing of gearbox pinicn and rack:

{a] by looking from left side of gearbox. Mesh showld eppear as
shown in diagram overleaf.

{h] by lifuing carriage (g0ibat} and checking ¢learance.  There should
be hot mare than 17327 vertical movement.

1-2
.

Tf meshinz of pinicn and rack requires adjustment, the crossarm must ke
remaved befere the gearbox screws are Joofencd.

3. Nate that the pinion is =slightly wider than the rack, If the apparent
averlep is more or less tham 1/32%, the pinion has moved on its spindle.
Reset it by slickening the twe grub serews and then retighten screws.

Trovided the sbeve peints 1, 1 and 3 are all correst the unit may be
considered safec,

4. 1f any slack is apparent, adjust diabole bearings as follows!

1, Femave cross arm and tube,

Z. Slacken locking grub screws of top diabole shaft. [See -
illustration overleafl. -

3. With special key adjust eccentrics until firm contact Iz felt
between diabolos and colwmm; back off roeentrics slightly
to-prevent binding. Nete that eccentric bushes ghuuld project
egually out of carriage casting. Tighten grub sorews.

4. Hepeat on lower bearing.

5 Reclieck for rotational slackness which should have disappeared.
If it cpnnot be adjusted cut, then disbeles ahould be replaced.

£ Re-txanine meshing of gearbox as 1(a) and above,

e ﬁ'\l'ﬂr].{'.lf YT I LARE]




1. Check thal ¢Rrciage casting
does not rotate abaut
colunn.  Adjust bearings as
showy atter remaving oros s,

2, aeck mesh of pirion and raci:
| [ 4] hy inmpaction af engapgement
|% and HSguarensss.
] by lifting earriage (1500 max)
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1
Fit special spanhar BEFORE “

lansening lock BCrews-

Tighten leck screws BEFORE i
tehnaving Spanner I

SPECIAL SEANKER | |

[

*

Ensure pinion i
gruare angd fally
meshed wlih rack
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PICKER INTERNATIONAL LIMITED supploemens Mo A3a0

O tome 90}
F.2. Dax ha. 2, Eaattsna.  Warnkaay,
Michi'anex, Enpland. Hal 70A

Thi=s suppleeent applics to the
Lollowing Servicy manual s.—

03 Mokile ........ . Tnst 16082 -
038 Mobile o.... ... Inst 2154
(MRS Mohile ... e Thet Z23i0

GLaR HMESHING 1HSPECTION BOLE MOTLTFTLATTON

In Jaruary of this year & Yollow Kotice {Mnllecin TOO9W) wuas dssocd on
the D38 mobile unit which required enginceors to make regular chechs ang,
if pecessary, adjust the gear meshing on every freld wmit.

o currentd DM (from Serial Mo GH1132 oowards) and 00335 (from Sardal
Ka EE211 anwards) imits, an inspection hale has heen drilled in the
crossamm casting e emable edsice Inspection of the gear meshing,

Lpcal arrangements may be rade to inecorporate this modification inte

existing B34, M3 and C03P8 wnits, The lecatiom of the haie iz shown

below,

If the modification is done in the field, e follawing should be noded:
a] Remove any drilling swarf from inside the casting,

bl Prevent the pilet dridl of the cutter from daraging parts
within the castiog.

15 wm dla

17 \‘\\ [}

Tnzert thiz supplemcnt in the Supplement Scotion of the relevagt

Eet¥ire monmal and refore fo 3 the Rime] merent Comfaot s 2 oo

c) Obtain a tight-fitting plastic bung from a mator accossory shop.
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PICKER INTEANATIONAL LIMITED

©.0.B0% g 3, +ast[ane, ‘Wwemblay,
Mlcdloaex, Engiand. HAS TFH

CD3IES MOBILE

Thits privr to Serial Mumber EEZI0

Pleasc nots that a mumber of these emits were Sent out of the factary
with the X-ray tube labels obicured,

m the cext convenicat accazien the label on the gutput port £lange showld
be roved to the opposite side of the flange and the focal spot Talel should
be moved tu an end eap; the locations arc shown below,

In futurc this will be carricd out in the factory,

b | LAREL p—
I k
! !

Inzert thie suppleoment in the Supplesent Section of Instruction Ne 231 and
refer to it in the Supplement Cobitents List,
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Supploment Mo 2364
§Kovember 10HG}
ta Tost No 2316

FICKER INTERMATIONAL LIMITED

P2, Bax Mo, ¥, Eéel Lena, Wamdfay,
Miduleeav. Frplard, Hed TRA

CD38S MOBILE

- 1
i nits prlllﬂt_'_jl::* Gerial Kumber EE230

Fleesc note Lhot a numher of thosze units were sent owt of the teotory
with the X=ray tube labels obacured.

{n the next conveniend occasion e lalel on the owtout port {lange shoddc
be moved fe the oppasite =ide of the flange and the Yecal =pet label shoeld
ba moved o ar end cap; the lecations are shown bBelow.

In future this wil® be carried cut in the factary.

e [ TCeREL ]

Insert thiz supplement in the Supplement Ssction of Instrectien Ho 2376 and
vefer to it ik the Supplement Contents List,
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PICKER {NTERMNATIONAL LIMITED Supplement Noe 2373
[ Jume pEY)

P.o, Boa Mo 2, Easf Lane, ‘Wombley,
Middleses, Englapd, H&3 TFR

This supplement Bpplies lo tho
fellowing Service panuals:—

ChaR {Hirascki) Ha 2184
Cr15s [ Shimadsu) No 2310
Hitachi Mobile Mo 1431

MATHS FLUGS FOR CAPACITOR DISCHARGE MOBILE EQUIEMENT

Pleass pote that BED 134 PLYGS cuzt NOT be fitted to D Mobile units.

It must be screszed that these wnits MEST be fitter with & standard
134 fised plug.

fome Hitachi Auto-Condix HMobilss were fitted with # thick mains cable
which will not atcept A standeard 134 fuscd plug. In these cares the
oeble shomld be changed to 1.7m  cable purchased lecally.

Tngert this aupplement in the Supplement Sectico of the relevant Service
Manpal and refer te it in the Contents list,
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PICKER INTERNATIGHAL LIMITED Supplement Ko 2302
Llanzery 198 3)
P Box ka2, Easi Lara, Wamiblay. e Tnstiruction No 2114

Moddleser, LCngland HAS TPM

Tal e300+ 1204, Taleez4$75TPr. Camion: dulagiam, Wamping.

co3g8 MOBILE

(lnits up to Serial Fumber g5

adedition of Pasc to Hattery Chareger and Yptar Urjve GLrouit,

Backpraund.

On curvent production wnits, fece Sepdal Mumber FEJ17 onwards, a 14 fuse has
heen odded to rhat part of the Battery Charger and Motor Urive circuit thar
iz supplicd from the batteries; the main motor circuit is still peatected by
the existing 504 fusc,

Aptign.

On the next rovtine miintepance eor service visit, a 14 fuse may be fitwed as
detailed belew.

Procadure .

Wich ceferenee to CD3E5S Service manoal He 2116, gain access te the fastan
tcrminal bklock on the Rattery Charper essembly.

1. Detach ware Ref No 127 (16/0.2, vialet) frem the battery foed side, wia
the 504 fuze, Line from hrake microswitcl to faston terminal block.

[ 8]

- Cut eff faston tag, leaving =ufficient wire on tag to re-—usc on fusckholder.

Fit 14 fuse Llink, ¥ x % dia (Stoek No 5841-227).
Unit draws appreximately 125m4 on boost.

5. HMark conpecting leads ta and from the fuseholder with idents 11 AMP1 .

6. 1n Sorvice manudl Ma 2316, discard existivg Fig 19 and insert revised
circuit {Issue 2] attached.

B La

7+ Inserr this supplement in the Supplement Section of Instruction Mo 2114,

Insert tIn-Line! foseholder (Stock Mo 5843-101, Bulgin type FLBO} dn Diwe 127,
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PICKER INTERMATONAL LIMITED Uapp lemern Moo 2406

4 mavidlarg 4! GEC Limlary

e erErann . il
P.C.Oos No.d,  Enad Lane, Werbley, R I
Mldd!syax, Cngland. ll&3 TFH
Tal: Al A0 1340, Fa un DFI-T, Gabiah ERIRGINRLPartie,

D37/38, CD38 & CD3ES MOBILES

Fitting Tube Colusmn Rotation Stop

this eupplement epplies to the foliowicg Service ¥apuals;:-

37 F3%6 Instruction Ho 1882
chis justrurcklion Mo 2154
LNEAES Instructiend Ko 2316

Background

Current produgtion unitr have & tube column zotation stap fitted o preveut
dceidontal entanglement of the cahler,

Actian

Units in ke Eiald can Ly pedificd using Eit of Parbs Mo 1780-0340KE)
COmprising: -

1 Column clémp (ME 202855 ! otf
2 Btop (HME ZO2ZA7) 1 uff
3 Lack sorew {¥A 2028E] 1l off
A Citclip {1457=031] ! aff
5 Hé x 2 screw [711l-i4d6) 2 ofF
b ME wacher (73250063 2 off
7 H5 x 20 screw (7111-467) & off
E M3 warher (7325-005) L ooff
trocedurs
Beler to i{l1lustvation owerleaf,
I Remowe front cover, discard exigting circlip and Lack serew.
2 ¥lace gtop {item 1) om cover ring, and align with new lock screw (item 3).
K| Gpot through, remove atap and drill four halea 5,3 dia in cover ring.
Mate ... Pravent pwatl [tom falling on battery, ete.
4 Plare stop on ring and secure with four screws and weeheps (items 7 & 5.
5 Fit ecirelip (item &) on mnev lachk screw to retain,
£ Gffer up front cover end gul Lo clear etep, Refit cover.
7 fplit column clamp (item 1), place around column #nd decure in poaitiom
with two screds and washers (iceme § & 63,
g Check unit for ecoliwon mavement.
9 Insert thim supplemsnt in the Supplement Secticm af the relewant Service

Maauzl and amend the contente lime,

[461541
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PICKER IHTEﬂHﬂTIONﬂL LIMITED Supplemeat Ha 2443
[ Faby uary 1587 :
P, Box Ho. 2. Eastdane, wWarbley e Insirurciaon Mo 2710

Widdlas=¢, Englam?. HAQ FFH
Tal:dd 4021204, Taldd B2IATT, Cakidw Bhlmadmir WiAGIT.

cD=288 MOBILE LINITS

chefing of meins cnhle

Becker ound

& repeatpd problem is ccourring dn the field where the maine cable is leiny
Zameged by the fibre fairlead. This sffects apnropimately scwenty wnite [not
early vnits firted with o pulley type cable guide .

ACkion

Om thi next service wisit digeapd the fihre fairlesd and replace it with a
TTFF fairlead {Stock Fa 1935-006) using the existimg fixings.

Exarine tho cuter imsulation of the mains cable for chafing and veplace dil if
RECEISArY.

Diacard sxieting
and fit mew part

Hotify Quaellcy Assurance Depariment, Wembley ¢f weit serial number, hospitsi
and date medified.

Inecrt tlis aupplement in the GSupplement fection of CDMS Service manual
Ko 2314,
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PICKER (NTERNATIONAL LIMITED Suppinrant Ko 247

4 tubmdidlp Al Q€S Linned

eptecber 196
p.¢, Bues Mo 2, Enpet LerPa, Warmbl oy, (Seprember wE1)
peddlaame.  Cregland. HAL TPHA
PSRRI T R CITPEL L L Exlngiam mankler

CD38S.CO38(H) and 037/38 MOBILE UNITS

gecuring Goluem cearbox Pinjon

Thie Euppiécﬁnt refare £
rhe [ollowing serwice wanuple:-

HEER L Instpuction Ha 1682
CnaGis] Inatructian Ho 2154
i {patruoctian Ko 2116

Enckgromd

Further ta previowsly issued service Bulletina Hao 1001W f1977) and He 10070
{1380y, it is foond that 2 madificatiow iF MecessaTy to B2CUTE the colunt

gearbox pinien oo the units listed bhelow.

Applicability

This applies te all CD3IBS snits from Seriel Kumber EE3L3 powarda and any
co36{) or DI7/UIE omire which have been factory ot field Fitced with the grey
{gelf-colour) metric HZE gtyle gearbox and gedthox modiFication kit (Mo

1286=8771.

Kete: For GU3ES and CO3IACHD pnits; and PI7F3E units firked with these
gearboxes chis supplesent is to be jwplemented a8 Eoon 48 poseible.

For D37/38 with old atyle gearboxes, Lhe gnit ip te ba inspected at
bhe mext end each service vigit, and thie supplement pctionad if
O&CEERET Y .

Acticn

Hodify wnita es detwiled below using Eit of Parts Ho 1287511 comprimimgti-

K5 x & full dog point grub ecrem (7LL7-06%}) 2 aff
4. %mm dia drill bik {1511-100) 1 off
%, 8mm dia drill bit {7511-095) L off
poctite 221 {phisl} - I8743-0L1) L olf
Modificatisn record Llebel (EEBL-351) 1l aff
QA& recotd card 1 off
(a7074] Conbioued ..--.
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Proaceadare

Fxuwine rack and pinien fer gortect wligneant and meshing.

Remowe cross-atm  froe casting Bssemhlv, Remuwe casting aszembly  from

column. BRemowve pearcbax sssecbly (e casbing.

Tnsure pinios L correctly positioned on oulpmE shafr.

82
J320mm

Nemove one existimg geub screw From pinion, epat ehafe wsing .2cm drill
aupplied. Heplace and tighten firab grub ecrew, remave eecond exieling

grub acraw and rtepeai process.

gewove pinion frow shaft and dreill two holes 3.fmm x Jom deep {parallel
poertion) with drill supplied.

Feplagce pinion on chafc and secure with two oew sCrews and loctite
supplied.

Kafit gearboy emsuring correct slipnoent with wotor via coupling. Check
torgue sefting oo gearbox retaining bolte (57 1hfffe).

Eefit casciog zasembly on column end engure engegeoent of pinfon and play
is as described in previously iesued Service Bulleting 1001M (1977?) =znd
AW CLI9EG),

Fit wodification Ezhel on base, adjacent to Rating Plate, and strike
through Ko 1.

Bresehes wmast potlify the {4 Pepariwment st Wenbley by complering the Q4
pecard cavrd supplied, with the hkospital, eerial number of unit{e) and
date modiFied,

Fusert this supplemcnt in the Supplement Gection of the relevent DI7/DE,
¢b38{H)} and {DIABS service mancal.

-1- (247851/983}
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Exemine rack amd piniem for correct alignment and meshing.

Remowe crags—irm from capbing azgembly. Remnva casting ansemoly  frow

colums. Remawve pearbox asyesbly from cashing.

knsure pinien is enrreclly positioned on output shafb.

Broave one exiscing grub ecrew fram pinion, £pot ghafr weing 4.fwn drill
supplied. Replegce and tighren first grub pcrew, Temove recond £XiELing

rrull gcrew and repRAt process.

Remsve pinivn [roz shaft and drill teo haleg 3.BEm » Jo= deep (parallel
patkian) wich deill supplied.

Repliace pinion oo ghafl ond sedure with Ewo new screws aad loctite
supplied.

Refit gearbox ensuring correct alignment uith moter wia coupling. Check
torque sctting oo gearbox Tetaining bolte (o=~7 LbEflrd.

Befit casting assewbly en column and ensuie engagement of pinitn and play

i us deccribed inm previously issued Service Eulletios 10OLW {1977] &nd

1009W {1986).

Fit modificarion label on base, sdjscenmt Lo Rating Plare, znd atrike
theegh Mo 1.

Wranches meet askbify the A Department ab Wembley by cocpleting the 04
record ¢ard eapplicd, with the Bospital, gerial number i wnit{e) =zud
dete ekl [Eed,

Insert thie supplomsnt inm it Supplescot Soction of the relevant DITSLIE,
COAAN) and ColgS ecervice manual.

- 2= (28708017983}
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Ackion

PIQFEH INTERMATIONAL LIMITED .

PARERIREIE - LT LAl tapplesene o ZRC2
F.0. ok He. 2, EamtLana, ‘Wembley, (Nawembus [Y33]
W-ddiseas, Erglpnd. 449 7FR te Lontraction Fo 1114

Tal BI-NALIT0F. Telan!w2217T. Gublen: Shlmgiom, Wemblip

CD38°S’ MOBILE - LATEST UNITS

Barckground

Da enrrent production units (Serial punbers EE46H oo 42BF Lhe maineg cakle
connections ba the Cable Lrum could be wired imcorrectly resulting in an
intermittent losn of power,

Also, the BT leade to the tubehuad may nat be sufficiently tiphtened.

fn the mext routine maintenance ar servi<s visic, the mains imput cable to the
cable drum should be inspected as detailed in figure L.

Procedurc
i {loplug wains lend freo supply.
Besove the four serews attachimg the Cable Drum aasembly o the mabile.
Edsure the mains ledd line and neutral sre connected 28 per eketch, and 3
that they have oot been wired to the spring secuciag screws. -
+ e ! et
Lo REUTRAL
+4 q4. T+
N
EARTH
FIoURE 1
1f the line and neutral connections sre fitted o the apring securing
screws, enacine the #prings to eosure they heve Cbension and ATe not
cotlapsed. FReplace them if necemsary (Fart Ho for spring, A% 12969).
Eovire line and pevrral cornsctions aw shoun above.
2 Fneure that both BT coroccters ice tipght and logked ioto peosition with
the sdjacent grubecrew, 23 shewn in Figure 2.
0 o —=——SPAMNER
LOCATING HOLES
————GRUBRSCREW
FlaiiRE 2
3 Insert rhie supplemene in the Sepplement Saction of Inatruction He 231%.

[49984]
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PICKER INTERNATIOWAL LIMITED

Supplemant Jo Z205
8., Eua Bo, 2, East Lane, Wambloy, Japuary I984;

Middlwsey, Erglamy. Ha8 TR to Inacruction Fa 7216
-al.E1-Ra@+i1z0d. Talra_B2atlF. Zablan: Frld gt Wygmblay,

CcCD38sS &5 COA55 MOBILESD

Ypdificatlon to prevent multlple exposures

Eeckground

A qodlflcatfan fa evailable +ta enanre that the uvndt 1Is Pecharged o the
nalaered kY bafore prepsre i¢ dofriated, thus preventdng the pessfbiliiy of an
cxrosute being made 2t ep dneorcece k¥,

hetion

Lt Ene customer's cequest carry out the following modiffcatiem uweing ¥it of
Farta ko 1286-080 comprising:

Ttem  Descriptilan Stork Mo Ho off
1 Eihbon cable [HC 25202} 1
z Intulator KA 23203% 1
3 kX Raley pek (17l4=161R} 1
4 Y1 x B por! pan head mcrew  (F121-0I5) 4
5 2

M3 washer [7322-083) 1

Frocediure
¥With reference to Scpvice Hanuel No 2316:-
gwitch off the mains sepply and remaove plug,

Latch down the dlgchearge plunger.

1 Open the eomtrol deor and ewing eut the waln pob panel.
Detach all conncctors and remeve the kV-mAs Cantrol hoard.

Hote conffpuration of connaccacs (ser page B2 of Imgeruecion Ma 2316},

p Conneet ribbeoo cable (diem 1) te the kV=-mis Control peb as shaun,

Beplaco poh and conmectors,

[(51308) [Rcp 1801-3033
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On the basvy of the ceneral, pesltfon the frsulster [ites I3 as showm,
spot holes, d=1F) acd tap 3 thraugt Ene Bane.

Yount fnsulatce: {itewm 2) and EX Welay peb (fre= 3] as showm watng Flxings
supplied (items £ and 5).

.
) L
| -
:===:f3f’
) Al i e s s e A o o ..-.-.-..-i 3

Connect rd4hlan cable to new peb.

Complete the Teassembly af the unit.

Switch on the maine supply.
Felease the diachaerge plunger.

Check thet prepare is neot possible entil the walt fe charged to the
felected kY and thal repeat exposures cannot be made without rechargiog.

NGTE Thiz appliece even 1f s subsequent exposute 18 at & lewer k¥ than

the remaining charpe lewvel.

In the CHMSE Service maneal Mo 2316 (wvhich if alRe ueed For CDISSY, ecarcy
out the following update:

Replace existing Figures 15 and 1B with the aew clrcuics attached.

Insert this supplement in the Supplemenr Section of the manual.

- - f2503/1/1R4%
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PICKER INTERNATIONAL LIMITED s

Aupylepemt Ha nnld
w0, Bex Ho.?. Sastlond, Wamdaloy. {Marvh 1 Hiid)

plddlesez, Ergland, Hed TPR
Tat.cd-kcd 1708, Talna 932117, Lablad drinprar marboay

D38, CD38(H) and CD38S Mobiles

Ficting Additiane’ Felay to Drive Clroult

This Supp)wm:st applies Ce
the Fallpwing setvice Sanuela:

pag .. . e s e 1682
COAET . L . - e - a s e 2154
COSBS . . . . e e 2316

Brekground

Tha keyswitch Teleys fieted Eo the drrive circults of these wnits are prone Ecr
their contacts to weld topetheT cansizp the drive gwitch ve becomie inoperative,

A padifirerice ls oo aviilahle =0 1DOPTavE rhe raliability of the drive
cirouikb.

Letion

¥it op fafluTe oT depatd.

These units can be sodiFled usicp ¥It of FarCe Ko 12B6=691 as detalled balrw.

Fraccdara
Wich refcrance to relewant Service Maouel:—
Gwiteh wif the oalns supply God vemove pIUE.
Letch Juvm the giacharge plunzer.
1 Nemawe battery cover, EeZaVe 0 amp fuse oo bacbery lend. Disconmret
and remawve left—hapd Dattery:
RALRNING: Digconnoet positive earth {ead from other bettery.

i LIft black plastic ecovel to geln eccess EO drive gnd bariery ehargeT
assechiy. Remave pesembly .

Rofer to 41lpattaticn.

3 Femove exisbing bracker, FE relay and sarth stud fros agpenbl ¥.

(55384) (ECO 1002-457}



| New brocket

fhiternal —7
earthwires _n

External earth
wire

—t

— 1

. 4__J *__J {F_J __J

{4

|
.

Drill kplea 4.3 dly In new peaitions for ¥H and F/ED telayas amd =arth
ptud. (MOTE: Relay FE, previcusly 4-hole fixing, i new two-hele

fixing.)

¢4t TE snd F/ED telays ar shoun, fLL pevw bracket ¢¥S 251703, Replace
two—way fuyse heldere with four-way epd attach estth srud In ncy position.
Pocomnect FB velay funes etc.

Connect FIEL relay, C1 pud D1 aw par aew circuflt.

Reaspcmble.
Frlaage the dischacge plunger.

twiteh om end test the wnit.

-2 (250871 /483)
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o In {0965 manual Wo 23164, replace existing Filpwre 19 with the mew circait
attached,

18 In €D3&(H) manual K& 2154, add a2 note we exleting Hebile Rase and

Carriage Drive Circuir Dfagram pape 18 as followst “Hodificatiea o

Drive Cireunit - refer to Supplesent Mo 25187,

Ineert thiz sgupplement 1p the Supplement Section of the relevent service
manual.
(2518/1334) - 3=
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PICKER [NTERNATIONAL LIMITED Supplamen: Ne 2327
F,0. Dax Mo, 2, Case: Laan,  YWamblay, (Maruh 12840
Migdlasea, Erwleug, He3 3P

Tad: 01854 1300, Telns 05H{FF. Culilen: BRI JIAH Fyrmglag

CD38S : CD38H : D38

Tncorreet Actembly af Frictlon Bevice

Thip fwpplemerc appiles Lo
the [oilowing aervice maonals:

D3E . . - .« v 4 4 o« - - 16R3
COI8H . . - v - - « . . . 2154
CO385 . . - . . . . . . . 2114

Background

An imcddent sceurred recently im which the tubekesd became Inwecure becanse
the rhree serews Eecurfng the &ighed waslere of the friceion device had
gheated., leawing the tubehead free ro rotate and free te boe pulled off the
cromasom. Thie was because the threc dighed waghers weve gagembled 1o the

wrong erder.

b pumber of sarvice wieits had beecn made o the unit and 1n atEempbs L9
achieve cortect Erletion, the eerews had  been overtighcenad. Thie led
uwltdmately ta the Fallure sf the thres screus.

Ancwers to the questisnoaire civeulatrd to all branches revealed that assveral
unite euffey the problem of dnsufficient frietion to hold the tuke in the
required positien.

Aerinn
AL UHITS WHICH RAVE AT ANT TINE REQUIRED TIGHTENING OF THE
TEWET FRICTION SCLFWS MUST BE CRECKED A5 FOLLOWS:—
Coptinued overleaf ...
{353145



Safety (Chrek

rhe Arawiog and remews cabrlesd cowmslotse

Femuwe the mlx scorde marked 1) o6
VAT,

with eluceh howsiog marked (230 7RIS et revenl, on the end oi the cre
theee secket beed oorews (3 ceuring the tesmsioning bleock f&%, EBehimd the
tensigning tlock wi1E be sean LhTar dflshed waghesy (i3,

k{z\xabfi\é“qissngqb

\.\I . ﬁ%} -_'-

S
7 Vo4

L

RREE \\\f{"% . AGIIIINITE

¢ negembled in the order shown. 1f rhey are
at ¥arisnce with the drawlng, they must be rroaved by undoing the threo cocket
head sorews, Chew re-gsprabled fo the gorrect order. If the £ished waghers da
have ts bo sloered them the three socket noad ecress VST he replacad, aa they
will have becn ever-streeeed previously, Replace wich focket Heud Cap Screws

wh x M Stecl (Picker part No 71118503,

Cheek that these dished washeors ac

the three sgockel serews sheuld be adjusced to

Vhen this mesembly {§ carrect,
tubehead 1n any

give 1,04 ¥gfm (99 1hE/in) Eorgue, uhich «{1! held tke
positlon in which it fe ploged.

On completisen, plesse 111 In rhe geraila en the atrached form and teturn EG

to QA Dept, Heobler.

-1~ {252L71/3840
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\ PICKER INTEANATIONAL LIMITED supplement o 2723
_— P4 Ook Ka_3, Easciana, ‘enioley, f:&E;:t ]r“ﬂiJ an Ko S3LE
- ANELC LI I

rMiddlases. Englard, H&3 JFAR

Fav:L1°WE4 136N, Tada s=d4PT. Catiun: dbiagran. ®arkbdes.

038 VMIOBILE

Seriz? Kod DELGE — 500

- Modificatien to improve pperation of columm rotatior Atop
1 and gearbox mounting

——

--] Bachkgraund

Fame of the ebowe Listed units ware fiteed w2th an dinternel steel calums

retacion etop. Howewver, field repaTIts SU@Eesl that this rcauses oxceanive
ahoek at the limit of tratetion, and may tesult in tesporakl fsengagament of

the grarbox rack mechanlem.

JE—

Arctilon

e | ——

Flt on fallure.

After rontime inspeetlon, weits affected should be modlfled using Kit of Fares
Ho 1286~652 g8 dolsiled belew:

—

[
I Procedure
—
VWith rafecence to Service HMamual No 2316:-
__*] Suitch off malos supply and remowe plug. Latch down the discharge plunger.
] ] Nfeesnnect BT cablee and pezave X-ray tube {rom crogearm.
— 2 Tiecannect and rcemove hatteries,

3 Galn aceess to column baoe.

g Fomowe hex hesd bolt securing <clumn to base, tezdave colume.

——vat —
wn

Remove fnternzl 'fiwed' step from column weunting sachket .

6 Repiace with new rubber stop (M4 25281} and spacets (Ha 13282} wsing
exigting acrews.

7 Bemowve cover from coluea cabting essecbly, remave bolt at unsupporied
rorner of pearber. Plscard the nat, but rarain the spring wacher.

Use the bolt te fit uew spacing block (MA 25230} re gearbox.

-'-"I
'IF;I
] 8 Pocttipn block s showe overlsal and spot through uslng Gmm Jdedll.
T
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Tube End LT Qakle Sacurii¥

Background

FPrewlessly issucd  supplemant Yo 3507 darted Hovezher 1983 briefly advises
enguring that the ET Calle crancckols aUe tipht an CCAS5 units Bo EE4LE Lo
EELER. Howcwer, recent Eizld choeks of sbowt a dozen unfrba oyrside the
sarig] mumbcrsz cited pevealed thal the anedw and cathode T Cable aecutiop
rimgs had mot lheen screved downm te theilr fullest coxtent hefore keing locksd
in peeiticn with the grub seres. In all fnstancus with the screw glackenad,
the lacking ringe oould be Furghar Lightesed = anyLhing wp to WD cunple ke
turns. In other Instances the grub esersw iteclf was found o he loosc.

Action

Baviscd factory procedures for ficting the EY Cablrs should elicinate Che
prablen for tha Lfutare, ¥onethelsse, fn ¥ilew of the racant findings e
re—emphasine the wital 1imparcance of chacking ipitially that with the grub
gcrew loosemed the FT Cable torpination retainfog rloge are fully tightencd,
and that they gre locked in position by means of the grob sered.

This applies to  ALL D355 untts, and mast be cocefad out BC evary inspastion
vigik.

4 copr of fupplemsnt 2377, ipstructicns for Iinstalling BT Cables, 1s attached
for reference.

Insert this supplement in the Supplement Spetiom of Instruccion Mo 2314,

{56724)
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T

g Fempve gearhes, <rill and cap M6, Be careful of swarf.

I  Sectupe spacing block with HH a 30 ekt cap head screw f7131-488) with
epring washer (removed in paragraph 4).

11 Ogmpleta resgeemkly, Teil Lo 2TOEURYE snooth operacion.

Insert {hfs supplemcnt io the pupplement sectico of 0385 memual Ma 2316,

-2 - (25T IFAREY
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PICKER |WTERMATIOMNAL LIMITED Supalomen s Mo G377

f Qome 13310
£0 HarMe.?, LCazllare. Warbleg - ’
Midzlesex, Coaglamd,  Fl&%F TFH
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IMETAUCTICONE FOR IKNETARLLING HT CAHLES

{Reprodace] Trom Specificaticc Na M2 )

[P_T.WAIE DIGCEARGE AN HT CABLE BEMEE HAKDITRG 1T}

The chject of this procedurs is w exclude ajr Yrom the wpaos betwesn The
HT Cable end and 2ts scoket, pariicubarly in the region of the curront
carcying pins.  If any Air s le¥t, & sorena discharge will ocour, and
this wiil ewpntually cause insulatian failure,

This instruction onils for the sprec 10 e filled woth traneforzer oll 2t
the BT Transformer end and with gressc 4t the E-rry tube end. Hecanse
meny tukes get cuite wirm ir serviee, thers is a prelded iz retaining the
grease and in keeping it in goed condition; this is the reason far fivting
the gealing gasiker, whith should alsa be fitted at the HT Transfomer e
ta prevent cvaparation af the oil.

YT Tranzformer Cable Fhd

1. Inspect the currant ecarTying pins apd the locking threads for
lamage and ¢orruect engdgenfnt. If neceszary, open the oip ib
the pins with & thin bladed penlmife,

2. Thoroughly clean the calle emd and =acket witk lint—frez clath
or paper. Insurc that a scaling gasket is fitted to the insclatar
{see fig). Do not touch with hands after cleaning.

i Fill the cable sockets with clean transforeer ail to & depth of 12mr.
This ean be done with a dispesable syringe - JuSt oVer 10ml ol o3l
iz required for a FEKT cable.

4. Mote the positions of the key and kevway.
Fit the cable end into the socket slawly. T'osh it io as far as
poesible and Screw dowi the Tetaining nwot by hand — Jo oot usc 4 toal.
Ge Hop up any surplus oil that has cwerflowed onte the transformer top.
4. After 10715 minutes, recheck the tightneis of the cable reteininc nut.
7. 0ld titvmen filled cables must mot be ipmeraed in gil, Ji the HI
transfarmer vables are greased, cheock before filling the seckets with
ail. If The cakle ends are bitmen filled, wse grease &% for the
Yoray tube cnd

%~ray Tube Ehd

j'% as 1 and 2 above

3 spply & thin goat of special prease {see parts Iist} over the whole
area of the insulator. Then build up o cone of greast about 15mm
ligh at the pin end of the inmlater. Apply & small amount of grease
Lo the thread of the retalping nut (sec figl

Do not 2pply greasc with yowr finger. Use & glean, dry spatula
or the end of the plastic tube.

Tio not usc medical yaseline ar other types of greasec, Use ooly
the spewified grocase.



-T _dote the pusilowns ol the key and kerwy,
. P
L

| I'it the cable cad inta the socket slawly to permit execss grease
ta ooze out.  Sorew dows the redddnicg owt fImly by baaol - do
oot use a tael.

l r
1 i1f there is difficuity in pushing the ecable epd sufficiently far ioto
-T the socket ta ergage the thresd of the net, it 0¥ be fomd hedprvd
4o Siide back the cable suppert S¢ that the nut pushes on the carth
.] flare of tie cable ond, 0Ooce tie cable cnd kas been pusbed into the
- sccket, the not muzt be receved and the czlde support repeositicned
hefore Tinally tightening the nut.
-y
———r-
—
-

k- Wipe sway any Rurplus grease cutside the sennecter.
8, After 10715 minutes, rocheck the tightmess of the cable retaining nut,

NOTES OH HT CAELE COWRECTIORS

1, Cable muts should Be tightoled by hand at puarterdly inspections
S, orfore the mp iz checked, :
. -y z. I imstalleticons where Xray tubes arc koown to run het (1e are

heavily loaded) HT cable comncotion® showld be remade four times
— per year.
i 1 1. Depending oo usage, all HT calilc cvanegticons should be remade every
— aix months maximem at the tnbe ecd, The HT transformer end showtd
- be inspected and topped wp evely Fear,
d. Klweys recheck mi sctting after romaking 1T calle connections.

L £ Seme Hitachi cable ends have been oil filled at the Fray tube cord,
When these jelnts are ro-mads, HT greasze should be used instead of

—p— eil, af jinstruected above.
- s, After difcommesting a cable and {cg for k¥ measurements), the end
—— mzst be regreascd in accordance with the above procedure,
— "{ FARTS LTST
—— Part ¥o Description
B7t8-o: HT Cable Grease, S0mE tube.
T Ma G877 Geslet, 75kY insulatar (Mashlett PTISH)

' 624 7-960 Gaskct, SSKV insulator (Machlett AR045)
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