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INTRODUCTION

A Quality Control Course was held in Harare in 1983 under the auspices of the Zimbabwien Ministry of
Health with co-operation from the World Healtn Organization {WHO) and the International Society of
Radiographers and Radiological Techniciams (ISRRT}. The tecanicians attending the course who represented
eleven African countries recommended that there should be a Jandbook on Quality Control to help
technicians in countries using simple X-ray ejuipment including the Basic Radiological System (BRS) and
manual processing to undertake quality control tests.

In response to this request this handbook gives guidance to technicians who have had some training in
radiography and are keen to introduce quality control so as to maximise information in their radiographs.,

We hope the handbook will be translated into other languages for the benefit of those not familiar with
English.

The authors who formed a Working Party for this Handbook havs enjoyed contributing from their knowledge
and experience of radiography in many countries throughout t1e world,

Members of the Working Party included:-

Miss Marion Frank Mr Eric Obir-Odur
Miss Patricia Goodchild Miss Ann Paris
Mrs Sue Needham Miss Sybil Stockley

Miss Sybil Stockley - Editor

We acknowledge with thanks the many helpful suggestions from those atteading the Harare - Zimbabwe
Course in 1983 especially Mr J Manjoro, Mr E Maphosa, Miss L Mutema and Miss B.Rees.

We were also greatly helped by those who commented on “he fi-st draft and thank:-

Mr E Borg - Malta

Mr Chin Jin Hon and Mr K Vaithilingam - Republic of Singapore
M~ R Douglas-Law - United Kingdom
Dr E Lehtinen ~ WHO

Mrs J Rouse - Malaysia
Mrs L Widenmann - Federal Republic of Germany

Published April 1986



1H4M ‘Jutfews ueBlg 271souBeTq utl AJl8WISCQ pue

5861l LHUST UOT10990dg uoTaeTpey ‘SOTSAUd JO AJ4BSSOTH

(€861) *AdoToTpeY OT3isOUBETq UT

£861 aJedeq ‘HOW 9sIN0) aoueInssy A3TTEND 9Y3 JO STUTPIIVCIY

‘weysfg Teoctdororpey OTSEY

agbl BASUSD OHM senbyuyoal woodrdeq JO Tenuel

0861 1YYST *RTJR3TN JeUTWIg SJIBUOESY LHYST U39

Tedauan AJe39409g (UOSHEM Y) TENUER WCOJNJIE] S,UBTITULIDL
S3DTAJRG

UBWn] PUB yateesy
Jo juadadedag gn -
8Lcg-te §20TA8(Q J0] ' $977311108g A90T0TpRY 013SO0USETQ

¥a3 JSqUs) TeuUOTaeN  (TeWS JoJ awwedBodd @ouednssy A3TTeEny 2TSeq vy
2861 2A3USN OHM £Foroypey oTasoudeTq Ul aduednssy A3TTENY

-:90yadoJod JCJ pasn aJeM suoT3edTTgnd SutMOTTO) 8yl



CONTENTS

Introduction
Contents
Setting standards for local working conditions:
2.1. The darkroom
2.1.1. Safelights
2.1.2. Timing clock
2.2. Processing equipment
2.2.1. Manual processing unit
2.2.2. Utensils used in the darkroom
2.3 The water supply
2.4, Solutions
2.4.1. Preparing chemical solutions
2.4,2. The developer
2.4.3. The fixer
2.5. Cassettes and intensifying screers
2.5.1. Cassettes
2.5.2. Intensifying screens
2.6, Film hangers (frames)
2.7. Film viewers (illuminators)
2.8. Storage

2.8.1. Unexposed film storage
2.8.2. Chemical storage

Page

Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page

O O 0 o W

10
12
13
14
14
15
18
19
19
19
21
-2l
22
22
24



84
iy

nh
L
LY
L
Oy
6¢
9t
9t
5¢
13
ne
£e
£e
et
8¢
8¢
Le
9c
ot
14
¢e
Se

a3ey
adey
53e]
adey
539eg
afeq

a3eg
adey
adey
9dgy
o%3ey
o8ey
odeq
a3eg
28y
a8eg
s3ey
a3gg

adeg
adeq
s59eg
adey
a%ey

£11Aa770e JadoTsasp J0] 189 €'2°'C
MOTJ J93eM JO 189] *2'2°t
ButdB0y uoTjepey ()
Jutrddoy IYBTT 9ITUM  (Q)
Buddoy juBTIajes (®)
Jutd3oy JoJ s988] '|°2°'¢
uevel 8q 07 UOT12B a3yl pue s3Ine) Butiosjep ‘sauewuojdad Bupiosyd JoJ $388] °2°€
sd1Jdqs 4Sa] OTJIEUOTSUSS (D)
wojueyd JsjeM  (q)
doy Futuutds pajesedo puey atduyg (B) Y
juandinba sTduts SUIHEWF ehLte
3STT juswdinbe 383 *|°|*€
queuwdinba 3s9] °L°¢
£31TEND JO spuaepueis FujuTejutey
AqdJes TeoTuwsyy *‘#°0QL°'2
£18)es uoljeipey '£'0L°'2
Ky19Jes TeoTueyosy '¢*0L°'2
A18Jes Te2TJ903T3 *|°0L°¢
Aysjeg 0O1°2
SPTJD  *G*6°2
SJO3TWTT Wesq Jayzo pue suleauyderp wesq quBTT ‘ssuoy  ‘he 62
syJdoddns aqm pue spuejs ‘safqe] ‘€ 6°Z
s91q20 8¥e310A UBTY pue saqny Aed-y *2'6°2
SJojeJIdUSY *|'6'e
juswdinba Aed-y 6°2




3.2.4. Test for light leakage into a cassette
3.2.5. Test for film/screen contact -
3.2.6. Tests for assessing the sreed of film and fiim/screen combinations
3.2.7. Testing the generator
(a) Checking the consistency of the X-ray generator

{b) Checking that the photographic effect is consistent with
changes of mA

{c) Checking the accuracy of the X-ray timers of a 1 or 2 pulse
unit

3.2.8. Tests to check the alignment of the X-ray tube colurn to thetable
'(a) Checking the alignment cf the X-ray beam to the table
. (b)  Checking that the co_umn is vertical
f(c) Checking that the table is horizontal
L {d) Checking that the cross-arm is horizontal

_ (e} Checking the alignment cf the tube in its mounzing

3.2.9. Test of cone coverage and calculation of the cone factor

3.2.10. Test of alignment of the 1light beam diaphragm

3.2.11. Checking for any beam limitation by the X-ray tube

3.2.12. Test for grid uniformity

3.2.13. Test for bucky movement

3.2.14, Test to check that a lead rutber sheet stops the X--ays

Problem solving

4.1,
4.2.
4.3,
4.4,

If the films are too dark

If the films are too light

If the film is blank

If the film 1s black all over

Page 49
Page 50
Page 51
Page 55
Page 55
Page 55

Page 59

Page 62
Page 62
Page 64
Page 65
Page 65
Page 66
Page 67
Page 69
Page 72
Pége T4
Page 76
Page 77
Page 78
Page 79
Page 80
Page 81
Page 81



cOl

06
3¢}
88
o8
n3
£8
£
£8
cg
<8
¢a
¢8

5dey

adeyg
adey
adey
odey
adey
adey
sded
adey
a3y
o%9eg
ey
a8e]

J0ssa20ud WITJ] OFIEWOINE Ue JO aJe) - y XTpusddy
}ooqpuey 8yj UJ pasn swJsel pue spdom JO uoTieueldxy
PJOD3J HIBYD USaJDS JuTLJTSULUT/313SSE)

pJdo2aJd H28YD ATYIUOY

pJooad Moayd ATTeq

aume.doJdd ®oayd/1s9]

Buideay paodey

sayored ut £pnoTo ST WITJ aUd JI "LL°%

JSAO TTe Apnofo ST Wity au3 JI '0L°'%

paJJunTq ST 9%ewt WITJ 8y3 JI 6°%

(13A0 TTe Aoud) padBoj ATTe303 ST WTTJ aul JI '8°Y
£a7susp usaaun Jo siods JC spueq sey WITJ 8yl JI *L'Y
witd ayy jo dog ayj uo sxqeadss sey Wi a3yl JI *9°h
pauaoelq ATTejaded €T WL} 8yl JI "&'%




(A

A X

SETTING STANDARDS FOR LOCAL WORKING CONDITIONS

In this section of the handbook information is given on the preparation

of the X-ray equipment and film processing that mist be undertaken before
starting a Quality Control programme.

It is important that the procedures are perforred and the necessary action
taken to solve any problems before starting the quality control programme.

Personal notes
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2.1.2. The Timing Clock should be checked weekly to make sure that it

measures the time accurately and =ndicates clearly when the
selected time is over.

To check the clock:

It should be operated in white light by setting the time to be
checked to the usual development =ime and watching to see that
the clock starts as soon as the s-arting lever or button is
operated, that it continues for the set time and sounds the alarm
when the time is complete.

The time interval should be checked ty comparing it with a watch
or another clock.

The checks described should be done several times to see that
the clock operates correctly everr time. Inconsistency in
operation is a very serious problem as is will give non-standard
development time leading to an increase in the number of repeat
radiographs.

If the timed interval is consistently wrong, either too long

or too short, the clock can be used as an allowance can be nade
by the operator for the error. But if the clock gives
inconsistent results, it should not bs used until is is repzired.

If no clock is available standard devzlomment can be achieved
by leaving the film in the developer w“hilst counting up to =
particular number which has been chec<ed to take the required
length of time.
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9. Switch on the heating or cooling eqdipment as soon
as the water jacket has been refilled.

10. Wipe over the outside of the processing unit with a
@amp cloth to remove any chemical splashes.

11, Check that the solution temperatures are at the normal
working temperature before beginning any tests. Remember
to stir the tanks before taking the temperature. Because
it my take an hour or more for the temperature to
reach their working temperature, it is a good plan
to to make up the solutions at the end of the day and
leave them overnight to ensure that they are at their
noermal temperature for use the next morning.

Pollution of the district

Remember that used fixer contains silver compounds and where rossible
the silver should be recovered. The fixsr solution should not be
emptied down a drain whicth is- connected -0 a cess pit or septic tank,
as this will make the tank less efficienz. If the drains are connected

to the town sewage works the fixer should always be diluted with other
waste water so that the silver concentra:zion is low.
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Water Supply

Tt is essential to have an adequate water flow to rinse and wash the films
effectively so that the films can be satisfactorily processed to give

them a long life as part of the patient's records. Water flow is checked
by the test described in 3.2.2.

If there is any possibility of the water supply failing, a reserve tank
of water should be kept beside the processing unit. A spare processing
tank is ideal for this purpose. The water in this tank must be changed
frequently sn that is clean when it is needed.

Processing can continue when the water suppl¥ stops providing the films
are rinsed in clean water, properly fixed, rinsed again in the rescrve
tank containing clean water and then thoroughly washed as soon as the
water supply returns. Remember to change the water in the reserve tank
as soon as the supply returns so that it is ready for the next time it
is needed.

13
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2. 4.2,

Developer .
To determine the optimum develomment time for an X-ray film

It is important to determine the develomment time which should
always be used to give the film's maximum density without a raised
basic fog when the manufacturer's recommended temperature is not
possible because of local conditions.

The method described here must be undertaken at the temperature
which can be maintained for the period during which radiographs
are taken. If the temperature varies greatly during the course

of the day or over a period of time it will be necessary to repeat
the procedure over the range of temperature variation.

Equipment required: Six sensitometric test strip prepared
as described elsewhere
Thermometer
Film clips or pins to allow the strips to
be suspended in the processing solutions

Stirring stick
Method:

1. After stirring the developer solution the temperature is measured
and recorded. The temperature of the solution should be the
normal temperature in which radiographs are processed.

2. In safelight illumination, the six strips are attached to
individual clips and then placed in the developing solution.

3. The timing clock is started immediztely after the strips are
placed in the developing solution.

4. After } minute development strip 1 is removed from the developer,
rinsed and placed in the fixer.
After another } minute {1 min development) strip 2 is removed
After another } minute (1} min development) strip 3 is removed
After another } minute (2 min deveiomment) strip 4 is removed
After another } minute (2} min development) strip § is removed

After another 3 Minute (3 min deveﬂofment) strip 6 is removed.
The films strips are carefully identified with a number SO

that the development time for each strip is known.

5. After the normal fixing and washing the film strips are dried
and mounted in order on an X-ray viewing box with the steps
placed at the same level as shown in the diagram.







If the developer temperature varies bBScause of local cenditions,
it will be necessary to perform -his procedure over the raage
of temperatures which have to be used. The results of this
series should be charted as shown bélow., The chart is then
used to determine the proper development time for a radiog-aph
processed at a particular temperature.

Temperature - develoment Lime chart

Temperature of Develomment
developer time
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Cassettes and Intensifying Screens

2.5.1.

2.5.2.

{a)

(b)

(c)

Cassettes

Labelling

Cassettes should be labelled with a letter or a number for easy

identification. The intensifying screens inside the cassette
should be marked with the same number.

Cleaning

Tne outside of the cassettes should be cleaned frequently with
a damp soaped cloth and then wiped with a clean clcth and left
to dry. Care must be taken not -o have the cloth too damp so that
there can be no possibility of water leaking into the cassette.

Tests

Check the cassette for screen contact and light leakage. The
tests are described in 3.2.5.

Intensifying Screens

{a)

Mounting and marking

The screens should always be fixed ‘nto the cas
supplied by the screen mamufacturer or b
adnesive may show on the films.

Cleaning and inspecting

sette with the tape
Yy sellotape, any other

Regular cleaning and inspection are essential to avoid artifacts
which can cause marks on the films. Any unusual problems may

require a radiograph to be taken using the cassette to locate the
damaged area. When an artifact is seen on the processed film the

identifying number on the film will enable the correct cassette
and screens to be found.

19
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2.6

2'7!

Film hangers (frames) .

Cleaning and inspecting

T

LW ro

Scrub with a hard brush using hot water to remove chemicals.
Rinse and dry.
Check for any damage to clips, disto-tec¢ shape or broken come-s.

Note the date of cleaning and the ac-ion to be taken with damaged
hangers.

Film viewers (illuminators)

1.

Clean the outside of the film viewer aftsr the electric plug hzs been
removed from the socket or the Supply switched off, Use a damp cloth
and some. mild soap. Leave to dry before switching on again.

Make sure all the fluorescent tubes are operating correctly anc¢ give
an even overall illumination.

Every 6 months an electrician or other apprcved person should clean
the inside of the film viewer box and the back of the plastic or

glass front. At the same time the fluorescent tubes should be zleaned
and checked,
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11.

12.
13.
14,

Cover any windows with stutterfs or blinds if the sun
can enter the store through the windows,

Record the temperature ir thz store.
Store the boxes of similzr f1lm size together.

Keep the store locked. f1llo4 access to authorised
person only.

{b) Short term film storage

1.

3.

If possible store films in a lockable hopper, preferably
one which will switch off the white light when the hopper
is opened.

Store the films vertically ia the original film box.
Never store too many films in the hopper.

Have well defined sections in the hopper for the different
film sizes. Have a plan displayed so that staff unfamiliar
with the layout of the films can find the films needed

to load the cassettes,

Place a warning on the front panel of the hopper
stating:

"DO NOT OPEN IN WHITE LIGHT"
Do not reseal packs of films if the humidity is high.

21



*eade Julraom sy wo.J Leme [TaM auogg
"WOOLNIED 3y UT STEOTWRLD JO H203s YTews e dooy £Tw

e
"L

L) AR TN T JJI0Ug

*J83ue 07
Suosdad pasTJOyUINE ATUO MOTTe ‘paxcoT adogs ayy daay

"IYPTIUNS 49017p ug STEOTUBYD 34038 Jansy
*sad1d 3oy utejuos J0U 380D wood By IBY3 {uns axey

08l 0L UeaMIaq aungedadway wooy oy3 doay arqrssod JI

; 'ﬁtaqetpaww;-{[;ds Te2fwoyo Lue
dr ad1y. *aFerrids a0 SHesT J0J LruernIad 328Uy

“ISJTJ 188pT0 ‘uotyelod 45Tuqs UT %2098 8s)
*9BRI0YS J0; Woou PRlEBTTIURA TToM B asq

"fwatoud JutqJTT 9snes ued JT3us e Bty oog
"UITY 003 j0u ST yoTyM J18Us ® uo sTedTUBYD ayy CRLA |

"393Ys 3203 ® uo
PI0234 pue Teatdue Jo eep ayy YITH STEROTWBYD Byy uey

6
'8
'L
'9

e

L

(Q)

SBEI5IT WI57 Suo (&)

95BICYS Te2TuRy)

'c'g'e



2,9

X-ray Equipment

2.9.1.

2.9.2.

2.9.3.

Cenerators

A
(a) Check that the equipment is earthed either by a copper tape
attached to the metal covers of the uni- or by an earth conductcr
carried in the mains cable of 2 mobile unit. Further details
are given in 2.10.1.

{b) See that the generator cutput always glves a similar density
for the same exposure factors.

{c} In units other than capacitor discharge units, see that the
film density is similar when the mAs remins the same but
the mA and time are altered:

e.g. 20 mAs = 100 mA x 0.2 sec
20 mAs = 200mA x 0.1 sec

The tests for checking (b) anc (c) are described in 3.2.7..
Remember that tests to set standards should te performed
using 50, 70 and 90 kVp as the ocutput may not vary at

50 kVp but may vary a lot at z hisgher kVps.

X-ray tubes and High Voltage Cables

{a) See that the X-ray tube is securely attached to its support

and that the delineator or cone fixing block is also securely
fixed.

(b) The high voltage cables which comect the X-ray tube to the
generator should be examined to see that they are not damaged
or acutely bent. Remember that cables should never be pulled,
bent or twisted as this will cause serious damage to the
electrical conductors they contain and their electrical safety.

Tables, Stands and Tube Supports

{(a} Before making any exposure make sure the brakes and locks

are on and working so that there is no movenent during the
exposure.

(b) Check that the column is perpendicular see test described
1n 3.2.8"

(c) Check the alignment of the tube &nd the buckv table. The
test 1s described in 3.2.8..
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{c)

Another cause of beam limitation

if a very short focus-to-film distance is used wien a large
area is to be exposed, the X-ray field will be smller tlan
the field illuminated by the delineator. It is the design
of the X~-ray tube and the fixed diaphragm which casues tris
limitation of the X~ray field. The limitation is overcome
by using a longer focus-to-field distance. The test
described in 3.2.11. will show whetzher there is any fielc
limitation at the focus-to-filr distance selected.

2.9.5. CGrids

{a)

(b)

A loose (stationary) grid

First inspect the grid to see if it is damaged cr not flat
{distorted) and see that it 1s clearly marked with its tube
side and the direction of the _ead slats. Then ckeck
radiographically that it gives an even density over its area
by using the test described in 3.z.12.

A grid fixed in a Bucky an

(1) Check the grid for uniformity using the test described
in 3.2.12.

(1i) 1If the grid is of a type which requires setting belore
every exposure, it is imoortant to check that the zime
taken for the grid movement is longer than the exposure
time as described in the test given in 3.2.13.
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(d) the earth terminal within the plug must be securely
fixed. Every 6 months an electrician or a
person permitted >y their employer to undertake
electrical repairs stould check the earth connection
in the plug. If the plug rattles when shaken
it should not be put into the socket until it
has been checked by zn electrician or the person
permitted to undertake electrical repairs.

NOTE - damage can be prevented by careful handling of the
equipment and its cables. Care rust be taken not to strain,
crush or bend sharply the cab_es when the equipment is moved.

Fuses

Electrical equipment is fitted with fuses as safety devices
Lo prevent currents in excess of their normal value rassing
through the circuit. Therefore it is very important to

fit a fuse of the correct value. If a fuse fails it may

be replaced with another of the same value once, if it fails
again there must be a fault in the circuit which must be
found and corrected. NEVER increase the value of the fuse,
this is a very dangerous thing tc do.

Some X-ray mobile equipment has a special plug, normally

red and marked 'X-ray Only', this must not under any
circumstances be fitted to other equipment. It'is a special
plug without a fuse. It is specially designed to allow

the very, very short X-ray exposures to be made but is dangerous
for ordinary electrical equipnent which does not have the
special safety devices included in X-ray equipment.

Plugs and sockets

If possible all sockets should have switches so that the
electrical supply can be switched off before the plug is
removed., Remember, never remove a plug by pulling on the
cable. To switch off is good practice, it will avoid sparking
in the socket and so prevent damage to the socket.
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(f)

(g)

Regairs

Repairs should only be undertaken by people who are trained

and have the approval of their employers to undertake such
work.

Electrical fire

Electrical equipment, through a fault, short circuit or
overloading maybecame so over-heated that it reaches such
a high temperature that fire can occur. If smoke or a hot
smell is noticed, the equipment must be disconnected from
its electrical supply immediztely. Any fire in electrical
equipment will generally go out as soon as the supply is
switched off because it does not normally contain burnable
material. However, if the fire has ignited surrounding
material it should be put out with a fire extinguisher.

A COo> or dry powder extinguisher must be used cn an
electrical fire. Water shou_d NEVER be used on an electrical
fire. Dry sand can be used if there is nothing else.

- Remember 1f a fire occurs ca’l for assistance at once,

evacuate everyone to a safe place and close all doors.

Because of the fire risk, burnable dust should not be allowed
to collect inside containers of electrical parts and air
should be able to circulate freely around the equipment

so that heat is unable to bulld up within the equipment.
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2.10.3.

2.30.4.

Radiation Safety

(a) Check the lead rubber used to cover a part of a cassette
to make sure no radiation passes thrcugh it when using the
normal exposure factors for a limb. If the rubber is not

thick enough, use another layer of lead rubber otherwise
the film will be fogged.

{b) Lead rubber aprons

Inspect the apron to make sure that there are no badly
damaged areas, remember that when the apron is being worn
even small splits may open up to make a large hole
necessitating repair or replaceament. Slits can be pu_led
together and held securely with adhesive strapping to
prevent any separation. If a repair of this sort is
undertaken the area of the aprcn should be X-rayed to see
that no radiation passes through.

Chemical Safety

Processing chemicalsare a hazard because they can cause skin
irritation and produce fumes which nay be inhaled. Therefore,
good ventilation of the darkroom is essen-ial and wherever
possible processing solutions should be prepared outside

the darkroom this is Ear‘ticularly important when powdered
chemicals are used. For however careful the person is mixing
the powder into the water some powder will rise into the

air and may be inhaled or deposited on darkroom surfaces
possibly causing contamination of the solutions.

Protective clothing: rubber gloves, mask, apron and goggles
should be worn when mixing chemicals. Hands should always
be washed immediately after contact with the processing
solutions. If a chemical splashes into the eyes, the eyes
should be bathed at once in clezn water.

Used fixer solution should always bte disposed of carefully
the silver compounds in the solution will pollute the
environment, see Section 2.2.1.

33



‘AJOM BUTINOU TEWIOU 8ys ut sTqEasTiOU ST 1T 9J0J8q p93oaJtod Q' ued

UOTY4 uoTyeIOTJR]BD TerpeJd e moys US3Jo TTIM s3TnsaJ 1897 snotasud y3m

uos Tuedwon 9duUlJajad pungng J0J day SutT1) Aue pue Papaodau £T1njaues 8q 1snw
P348A02S TR s9TnB) Sue uo Us)e3 uoT3oe ayy pue §3833 ay3 TTe Jo s3nsau ayy

*afueys ayy Jo asnes

43 ST jeuM 83s 03 8duo 38 N0 patuaes aq PTNOYs £3£99 sqetudoudde ay3

‘ ‘£91Tenb WITJ utejutew o9 Japuo ur Aaessadeoy S8W029q awty Jutssadoud uo
40308y adnsadxs ut sBueyd e g7 *UOT3TPPE UT *Adessaoau swoosq SWYT) jesdad
©40J3q pue sjustyed Jo SWTTJ 8y3 uT uess aq ueo UOTIBUIOTJIBY3D ayj suoJaq
A37TeNb 2FRUT Ul saBueys Aue sJe SJ43UY JT 89S 03 possasse ST quawdinbs
Futssasoud PUe Aed-y ayj Jo Souew-ojaed ayg ‘AoCqpuey ay3 Jo UOT308s sTUY ut

P3QTJosep £4837 ayy 8utxeqaapun ATdemndau £q PAUTBIUTEW Bue Spuepuesg

. ALI'YND 20 SQYYANVIS ONINTYINIYW




3,1 Test equipment including specialised test tooié and sensitometric strips

3.1.1. Test equipment

This is a list of equipment whict will be required to undertake
the tests described in this handtook

Timing clock

Photographic thermometer
Scissors
- Film clips for suspending film sirips in the processirg chemicals
2 stirring sticks for processing chemicals, 1 for the ceveloper
1 for the fixer
Key or some small metal marker
Pencil
—o  Paper for recording data
6 coins
Cardboard sheet to cover films used for tests (24 x 3C cm)
Prepared sensitometric strips in a light tignt container
Clean cotton wool
Mild white soap
Adhesive labels or sticky paper ror labelling
Paper tape or sellotape
> Ruler 30 cm in length and a 1 metre rule or stick
- Plumb line (string with an attached weight)
2 lead rubber_sheets’
Metal markers to identify films -
Metal washer or a small coin
Box of paper clips
Plastic bucket for use as a water phantom
Large diameter bowl or spirit lewel
4 three inch lengths of wire bent to form a ~ight angl=
Spinning top, this may be made as described in 3.1.2 if one
cannot be brought

[Cassette with intensifying screens selected for testins pUrposes

2

land clearly marked as such - this cassette can still ba used
y for normal radiography.

L7 2y
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{(b)

The Water Phantom "

To provide an attenuating object which will te available in all
departments, a water phantom is used in the tests requiring comparison
between quantities of radiation. It replaces the aluminiur step

wedge in the quality control tests described in this handbook.

Preparation  Water Phantom ' It is important that the same :
water container is used for every test since the container will itself
attenuate the X-ray beam to some extent. A plastic bucket is an

ideal container.

The bucket is filled to a depth of "0 cm witt clean water. Having
measured the depth of water it is recommended that the water level
is permanently marked on the inside of ithe bicket with waterproof

_ink or paint and the bucket marked to indicate that it is the one

to be used for quality control tests thus the attenuation factor
will always be the same.

The exposure factors must be determined by experiment because of

the different types of equipment and materials which are used in
departments. The aim is to obtain a Density of 1 under the water
phantom using a kVp of 80 and a standard focus-to-film distance of

100 cm or the distance normal used. Several exposures with different

mAs values using a low mA setting mey be needed before the density

of 1 is obtained. Once the correct exposure factors have been determined
these must be carefully recorded so that exactly similar exposure

factors can be used each time the test 1s repeated.

A density of 1 can be assessed adequately for these tests in the
following way - a(néwspaper>is placed beneath the film density, if

the print can just b€ read by reflected light through the film
the density is approximately 1.

The eye is sensitive to smll variations in density when it is around

1 so assessment of results is generzlly rade by viewing a dansity
of arocund 1.
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._tight box in the darkroom ready for use.

A second exposure using the sife factors is made ater
the lead rubber has been moved down to uncover 2 strips
(the one already exposed anc¢ the next).

Exposures are made each time the rubber is moved to uncover
another strip until one ‘ast strip remains govered.

The strip is not exposed and so can be used to Assess

the amount of basic fog present after development.

When the exposures are complzate the film is cut into
strips about 3 cm wide. The cut must be across the
exposed strips so that ezch piece has a series of densities
on it. ! The collection of strips are stered 1h a light)

/

expdsures

bXpasures

éxposur'ees [f— Density of 1

by el rds

éXDOSUN’

(R S N

Cut into a number of strips

41
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Interpretation: b

9. Examine the prcessed film. If :he outline of the coirs
can be seen this will show that there is safelight fcgging
present, The length of time that a film can be safely
left in safelight illuminatisn can be determined by
examining the film and noting the longest time the film can
be exposed to the safelight without showing any outlire
of the coin. This time is known as the 'safe handling
time',

10.  The safe handling time will sormally be about 3 minutas.
This time is long enough for the cassettes to be unloaded,
films identified and placed in the developer. If the time
is shorter than this fogging may occur unless the filts
are handled very quickly within/the shorter handling Zime
If the time is much longer i: indicates that the safelight
illumination is too low meking work in the darkroom mo-e
difficult than is necessary.

Action:

11. If the safe handling time is toc short raise the heigh- of
the safelights or reduce the wattage of the safelight bulbs.
If the safe handling time is lorger than necessary an additional
safelight can be added but never increase the bulb wattage
of existing safelights or lower them to less than 130 cm
(4 feet) above the work surface.

NOTE exposed films are more sensitive to safelight illumination
than unexposed films so if there is still a problem with szfelight
fogging after this test has been performed repeat the test using
a film which has received an X-ray exposure of the lowest k\Vp

and mAs possible. This test will show a slightly shorter cafe
handling time,

5 mins
S mins
4 mins
3 mins

2 mins

1 min

No exposure to
safelight

O@ | @

3 minutes safe —
handling time -
no image of coin
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(¢} Radiation fogging *

(1) Test for presence of fogging in the cassette rass thraugh

hatch
Method:

1. Fix a key with adhesive tape on the outside of
a cassetle making sure that the key is on the edge °
of the cassette nearest to the X-ray room., Place
it in the hatch.

2. Leave the cassette in the hatch for a week or the
time taken to make 100 exposures.

3. Process the film in the usual way,
Interpretation:

4, Examine the film, if there i1s an image of the key
on the film thers has been radiation reaching the
film in the hatca. If the image is very clear
repeat the test waiting for only 10 exposures before
processing the film.

Action:

5. 1If the key is 'sean clearly afte-~ 10 exposures
additional protective material must be be fitted
to the door of ti1e hatch on the X-ray room side
as soon as possisle. This will take time to arrange and
so that work can continue casse:tes shculd be stored
elsewhere where there is no risk of fogging.

6. If fogging only occurs after 100 exposures it is
only necessary to meke sure tha- only those cassetites
which are used frequently are kept in the natch.
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3.2.2. Test of water flow
Method:

1. Empty, rinse and wash the water tank thoroughly,
remember that drainage pipes may require cleaning.

2. Replace the plug and fill the cank with the inlet

tap {valve) opened to its mormal position. Note the
time taken to fill the tank.

Interpretation:
3. Calculate how many times the tank can be filled in
one hour.

i.e. If the tank takes 15 minutes to fil1 it
can be filled four times -n an hour.

4 changes an hour

Ideally the wash tank should have 4 changes an hour.
Action:

4. If the flow rate has fallen to below & changes an
hour or less than is normal, water filters and pioes

should be checked to see if they are restricting the
water flow,

5. Repeat the test after every effort to improve the flow
has been made by cleaning and clearing the pipes so that
any improvement can be noted and should there be further
deterioration in the water supply this will be noticed
before it is reduced to a tota’ly unsatisfactory supply.

6. Unfortunately, a restricted water flow is most commonly
the result of low pressure in the hospital water supply,
a situation over which the X-ray technicians have no
control.

Note: in areas where frequent water failure occurs the teshnician
should keep a reserve supply of clean water in a containe- in

the darkroom so that even if tha weter supply fails adequate
rinsing and washing of the films cen take place by changiig the
water in the tank using the water from the container. Remember
to change the reserve water supsly:in the container frequantly
and note when this is done.
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3.2!4!

Test for light leakage into a cassetté

If fogging is seen on the edge of & film it may be due to a damaged
cassette allowing light to ente- through the damaged area, If
cassettes and screens are identlified by numbers or letters as
suggested in 2.5.1. it will be 238y to find the suspect cassette
and then the fault should be confirmed by the following test.

Method:

1. Load the suspect cassette with an unexposed film,

2. Leave the cassette in a well 1it opr sunny place. Turn the
cassetle after an hour so that the other side of the cassette
receives direct light.

3. Remove the film from the cassette for precessing but before
putting it in the developer. mark the film with pencil to
identify the hinge, open side and top of the cassette using
H for hinge, O for open side ard T for top.

4. Process the film in the usual way .
Interpretation:

5. When the film is dry examine it for fogging around the edge.
If fog is seen locate the light leak by means of the pencilled
letters. An edge of 0.5 cm arcund the film can be disregarded
but this cassette must be wetched as the damage may well extend
unti) it is significant.

Action:

6. If significant fogging 1s feund, repair the damage if possible.
Repairs cannot often be made unless the hinge or the clip
are the cause. If a repair canot be made the cassette must
be replaced. If there is difficulty or delay in obtaining
replacement cassettes it may be possible to continue using

the cassette by keeping it unloaded until Just before it is
to be used.
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Example 1

Exposure

Step 1 2 mAs
e 4 mhs

3 8 mAs

4 16 mAs

5 32 mAs

Example 2

Exposure

Step 1 2 mls
2 4 mAs

3 8 mAs

4 16 mAs

5 32 mAs

Film 1 > Film 2

/]

L
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Film 2 is 1 step faster. Therefore for Film 2 to have the
same density as Film 1t 1/2 the mAs is required.

Film 1 Film 3

Film 3 is 2 steps faster than film 1. Therefore for Film 2 Lo
have the same density 1/4 of the mAs is required
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7. Process the films.

Interpretation:

8. When the films are dry compare the strips of density.
If the strips in a similar position have the same density
the speed of the combinztion is the same. If the density
of one film is similar to t1e next strip on the -ther
the new film/screen comtination is twice as fast or half
as fast as the old film.

Action:

8. Once the factor is determined label the cassette with

the factor so that the exposure change 1ecessary to give
the same density can be calculated,
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Action:

7. Mark the film with the exposure details and the date and
time of the exposure. Store the film for future use
as a basis for comparison.

8. If the film shows an inconsistent result ask the X-ray
engineer to correct the fault. If a series of films
taken on one day show that the density difference is
the same on every film work may continue whilst waiting
for the engineer by meking allowance for the difference
by adjusting the exposure ractors. If the density is
different on all the films the equipment should mot be
used as it will be impossible to avoid repeat films,

m—mwmﬂw_er&mwm
the same when the mA and time are changed

When there is need for a shorter time to stop patient movement
it 1s usual to increase the mA to give the same mAs value

with a shorter time. This test should be tndertaken regularly
Lo ensure that for any mAs value there is no difference in
photographic density when diffe-ent mA settings are used.
Unless this is so repeat exposures may be necessary tc obtain
the expected photographic resul-.

Equipment required:

Water phantom

Metre rule

Loaded cassette

Two pleces of lead rubber steet
Metal markers to identify images,

Method:

1. Position the water phantom cver one third of the loaded
cassette after covering the remining two thirds of the
cassette with lead rubber.
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Action: *

9. Record the exposures anc ke=p the film for the engineer

to examine so that he will have a better idea of the fault.

If there is a very marked difference in density on one
third of the f1lm do not use this setting until it has
been corrected.
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Move the spinning top to the next quartar and repeat the exposure
using the same exposure time and then move the top twice more

Lo the third and fourth quarters repeating the same exposure,
When the four exposures have been made Jrocess the film in the
usual way.

Interpretation:

7.

The film will show four -mages having a series of spots forming
an arc. The separation of the spots has no significance, it
only indicates the speed of rotation of the disc.

The accuracy of the timer is checked by counting the number of
spots. If the mains suprly nas a frequency of 50 Hz (50 cycles
per second):

(a) a one-pulse unit (self -~ectified) wnit will generate
50 pulses of radiation in one second (50 spots on the fiim)
Therefore for 0.1 sec exposure time 5 spots should be
produced (see the diagram)

(b) a two-pulse (full-wave rectified) wit will generate 100
pulses of radiation in one second (100 spots on the film)
Therefore for 0.1 sex exposure 10 soots should be produced
(see the diagram)

Other exposure times will of .course produce different numbers
of spots.

A mains supply having 60 Hz will give 60 pulses of radiation

+in one second glving 60 pulses of radiat:ion from a Ohe-pulse

unit, 120 pulses from a two-pulse unit,
Diagram to show the spots prcduced by:

{a) 1-pulse generator 0.1 sec exposure 1b) 2-pulse generator 0.1 sec exposure
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3.2.8.

Tests to check the alignment of the X*ray tube column and the table

(a} Test to check the alignment of the X-rav beam to the table

It is important to check that the central ray of the X-ray
beam is perpendicular to the tzble top when the X-ray tube
is locked in the usual positior for over-table radiography.

Method: - for a tube fitted with a light beam delineator

1'

Check the co-incidence of the irradiated field with the
illuminated area as described in 3.2.10. If an error

is found this should be corrected first before proceeding
with the alignment tests.

2. Switch on the light beam delineator,

3. Bring the tube almost down to table level, adjust the
position of the tube so that the centre of the illuminated
area is on the centre line of the table.

4, Move the tube Slowly up to the top of the colum, watching
to see if the centre of the illuminated area remains
over the centre over the tadle. If the area moves from
the centre there is misalignment of the X-ray beam to
the table and its cause should be sought by the tests
is set out below.

Position 2
Pos_tion 1
Displaced
central ray,

Table centre
Misaligned tube

Correctly aligned
tube
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(b)

Action:

6!

The central ray may bte m.saligned because:

(a) the tube colum is not vertical

(b) the cross arm, if there is one, is not horizontal

(¢} the X-ray tube has slipped in its mounting ring

{(d) the table is not level

(e) The table and thz tube colum (support) track are
not parallel

The cause of the misalignment must be sought, merely
adjusting one of the above at random to align the beam
will cause many radiographic problems. Therefore
follow up the tests described above with the others

in this section until the real cause if found.

Test to check that the column is vertica]

Equipment :

A plumb bob (a weight on the end of a string)

Method:

1.

Hold the string end agzinst the tube column making
sure that the string {s hanging unobstructed. Check
that the colum is parallel to the string.

Repeat the check with the string held on the colum

one quarter of the way round the colum from the first

position. Check the colum against the string.

Action:

3.

If the colum is parallsl to the Sstring from both aspects,
the colum is vertical, If it is not the engineer my

be able to adjust the colum Lo correct the lean on the
colum,
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(e) Checking the alignment of the -ube in its mounting

After performing the three tesss 3.2.8. (b),{c) and (d) and
finding no fault, the only cause remaining for the first
fault in 3.2.8. (a) there must be slippage of the tube within
its mounting.

Action:
Send for the engineer.
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Action:

Cone

!
! :1—; — Focus-to~film distan-e
I \ 100 ¢cm
{ 1 \
[ \
i | \
I’ o
! | ! 7—- Film
fom = ™ ~ \
- — - Diameter of the exposed

—

area 20 cm

The cone factor should be painted on the cone or printed on
the labe],

When the focus-to-film distance ie not the usual length, the
coverage of the cone {s found by cividing the focus-to-f-im

distance by the cone factor. “he result of the division is

the diameter of the field.
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Interpretation:

8. Examine the film. First look to see if the Wwires around
the corners of the illuminated field co-incide with the
irradiated area, If there is co-incidence the delineator
is correctly aligned, if not -he direction of the
misalignment can be determined by the marker in the corner
of the film.

Action:

9. An error of 10%, 1 cm in a 10 cm field is acceptable although

not ideal. Anything more should be corrected as soon as
possible. Next measure the outer irradiated field to see

if its dimensions are those set., If not the scale requires
correction. Finally examine the centre of the field. There
should be no extra density on the film if the diaphragms
close completely, If there is a denser line or a Cross
through the centre this Indicates that there is radiation
leak even though the diaphragms are fully closed.

P dire \[

|_-First exposed areaw _75,7

\ e \ 2

|~ Second exposed area .

~—-Centre marker

Radiation leak —ee=c

™~ Metal marker

Correctly aligned Incorrectly aligned
{misaligned)
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3.2.11.

Beam limitation by the X-ray tubs *

The design of the X-ray tube and its fixed diaphragm will restrict
the field size if a short focus-to-rilm distance and a large

film are selected. This limitation is intentional for it cuts

the radiation field to the size of the largest film exposed at

the normal focus-to-film distancs. This ensures trat the patient
will not receive radiation arouni tre eldges of the largest film,
It also ensures that there is an even density across the film.

This test should be performed af-er .a naw tube has been installed
when it is not possible to expose tte whole of a large film even
when the light beam delineator diaptragms are opened as wide

as possible. It should also be performed when there is less
density at one end of the film than at zhe other. After a great
deal of use the tube target wears sc that the radiation delivered
from the anode end of the tube becomes less than that from the
cathode end. This effect is knoun as the anode heel effect,

Equipment required:

The largest film in use.
A metre rule

Method:

1. Place the large cassette on the table with the tube centered
over it at the normal focus-to-film distance.

2. Open the diaphragms of the delimeator to cover the large film
or fit the largest cone available.

3. Expose the film to give a density of 1.

4. Process the film in the usual way.

Interpretation;

5. Examine the film. See if the radiation covers :he whole
film. If it does mot repeal the test using a focus-to-film

distance twice the normal distanze. The film can be put on
the floor to obtain the distance. See the diagrams.
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3'2'12l

Test for grid uni formity

This test is performed to cneck that the grid gives a uniform
density over its area.

Equipment required:

Grid to be tested

Loaded cassette of the same size as the grid
Metre rule

Metal marker

Test for a grid is fitted in a Lucky

{a)

1.

Place the cassette in the cassette t-ay,

2. Place the metal marke- on the cassetze to irdicate on
the film its position in the cassette tray

3. Centre the X-ray tube to the table and bucky using the
normal focus-to-film distancs.

4. With the grid stationary expose the rilm to give a
density of 1.

Interpretation:

5. Examine the processed film Lo see whether the density
is even over its area, If not one of the following
my be the cause:

(a) The grid has teen fitted upside down
(b) The grid is being used at the incorrect distance
(c) The X-ray bear is not at right angles to the
grid (angled across the lead slats),
(d) Damage causing distortion in its shape,
Action: .
6.

Correct any of the faults in the list given above and
then repeat the test to see if the fault is cleared.
Report any fault which cannot be corrected. A distorted
grid can rarely be corrected so it is most irportant

to store the grid corrzctly s that i- cannot be damaged.
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3.2.13, Test for Bucky movement

This test is to check that the gric in the bucky is moving
throughout the whole exposure.

Equipment required:

Cassette loaded with film
Metre rule

Method:
1. Place the cassette in the casse-te tray

2. Centre the X-ray tube to the centpe of the table over the
grid using the normal focus~to-"11m distance.

3. Collimate the beam to the size of the film
Set the exposure factors to give a density of i

5. Select the bucky. If the buzky has to be set tefore every
exposure pull the lever and szet the grid movement time,
this type of bucky 1s known as & single-stroke bucky.

6. Expose the film ang process as usual,
Interpretation;

7. Examine the film. If there are grid lines on tae film, the
grid is not moving during the exposure or it is only moving
for part of the exposure or moving erratically.

Action:

8. Check that nothing is obstructing the grid movement
by removing the cassette and looking at the underside of
the grid. Sometimes a letter or some other object jams the
movement of the grid over the cassette,

9. Check the electrical Supply to the grid

10. If it is 3 single stroke bucky the grid lines mey
be seen if the grid is moving too slowly. If tre grid moves
too quickly it will cut the exposure time and give under
exposed films, so check the g71d movement timer. Rapid
uncontrollable grid movement is vsually caysed by loss
of 01l from the cylinder controlling the grid movemen: .
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PROBLEM SOLVING

In this section considerat
problems affecting the rad
is given and possible caus

-

ion is given to the correction of the most common

lographic image.
es suggested.

- The effect upon the image

78



*A1snotasJd pasn asoy)
UBYyl J8358) SJE YOTUM PISN USSQ SARY SURDJDS BUTLJTSUSIUT MON

quawisn{pe aJapnbau
859yl eyl Fa73edTput s3uT118S AM UTElddD YiTM punoj ATUuo 429JJ9

tquawysnfpe ssutnbsd Juiyiss awTy Jernotided
STUY JBU2 SuT.EITPUT FJuT1las JOWT) SUO UO PUNOJ ATUO ST 198]JF

fqaewgsnfpe sadinbad Burgies Jetnorquaed
STY3 21B43 AuTjedTpuy J41999S g U0 U0 punoy ATuo ST 399JJ3

fpasni sem adansodxd Mol e JuTainbsa prad uUsJdJJTP B JO
3sn §4T1 <0 pamoTle sJ40302) aJnscdxs ayj usyMm paj3jTWO SEM PTJD

{9004402 aJde sua07308] aJnsodxy

:3Y3 JT o8U)
'S94 JT1 ‘PITISIIE oJT SI(TJ U3 JO oWos AfUc JT osy)

*£1ddns ysaay e
JO uoTI27podiut 8yl Yyl padueyd uedq sey suTT) syj JO peadg

{80] 1edTWAYD JC uclieIpEed
fayBTT e3Tum ‘quitrsjes ‘sdedoqs 04 anp ‘uBTy ST F0J JO T8AST

fuoTANTOS 3yl Jo. adnjedadway syl Jo) JuoT 009 ST 2wl awudoTansg
fyFTY 009 ST 437471198 S3T JO aanjedaduey JadoTaadq
998 A172094402 ST Jojesuadwod sutey

rau) JT 498U

1884 JT 'POTISIIE 9T SUTIY TIE Joiaum qoeun

{aj

(B}

. Jep 003 8J€ SWlid ou3 JI

L

h



4,2 If the films are too light

(@) Check whether all films are affected, if yas
Check if the:

Mains compensator is Ccorrectly set or the mains Supply is too
low;

Mains connection to see if a long extension cable was used
the extra length of cable my reduce the supply to the unit this

may need to be allowed for by increasing the kilovoltage to
allow for the loss;

Developer temperature or its activity s too low;

Development time is too short for the temperature of the solution;

Speed of the films has changed with the introduction of a fresh
supply.

{(b) Check if only some of the fllms are afflected, if yes
Check if the: '

Exposure factors are correct;

Effect is onl

Y found on one mA setting indicating that this requires
adjustment;

Effect only found on one timer setting indicating that
adjustment;

Effect only found with certain kV s
require adjustment;

Correct film/screen
chosen;

this requires
ettings indicating that these
Combination has been selected for the exposure

New intensifying Screens have been usec which are slower than
those used previously.
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4.6,

If the film is partially blackened
Check if the: .

Cassette is letting in light through damage or failure to close the
Clips and this is reaching the film and fogging it;

Film hopper or film box has been opened in white light to fog the
top edge of the films;

Cassette has been partially exposed to radiation,

White light from the flame of a match used to light a cigarette in
the darkroom whilst the films are beirg loaded or unloaded and this
is fogging the film;

Safelight filter is cracked allowing white light from the bulb within
the housing to fog the film.

If the films has streaks on the Lop of the fi'm

Check that the:

Peveloping solution has been well stirred aftar the addition of
replenishing solution,

If the film has bands or. spots of uneven density

Check if they:

Co-incide with the adhesive securing tre Iatensifying screens to
the cassette, if they do this shows thzt te zdhesive is the wreng
type causing localised fogging.

If the film is totally fogged (grev all over)

Check if there is:
Safelight fogging
Radiation fogging
Chemical fogging
Storage fogging.

&
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RECORDS

A Test/Check programme with its references to the Handbook and some methods
of recording results and actions are given in this section. These ideas

mey be useful when a record book is being prepared for use in the local
department.,

It is important that such a record book is p-epared as it will become
a valuable source of reference and ensure that tests are pe-~formed as
part of the Quality Control Programme.
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TASK/CHECK PROGRAMME

-,

Task Frequency Handbook Personal
dliwlmTomnec reference comment
Film hopper  General condition * 2.8.1,
Electrical connection *
Cassettes General condition > 2.5.1.
Labelling ¥ 2.5.1.(a}
Cleaning 1 2.5.1.(b) T
Light leakage test * 3.2.4. ]
Intensifying screens
General condition * 2:5.2., o
Mounting and marking * 2.5.2.(a)
Cleaning and inspecting * * 2.5.2.(b)
Film/screen contact * 3.2.5.
Film/screen speed * 2.5.2.{c) 3.2.6.
Film Storage * 2.8.1,
Speed ' 3.2.6.
Generator General condition *
Earthing * 2.9.1.(a) 2.10.1. ]
Consistent output
Same exposure 'factors *ox 2.9.1.(b) 3.2.7.(a}
Same mAs different mA ol B 2.9.1.{c) 3.2.7.(b)
Exposure time ¥ o» 3.2.7.(¢}
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1 11Y_CHECK RECORD

Woer ending

item

Check

Acceptable range
of Result

Actual result

Comment/Action

Initial

Developer

Temperature

Mon
Tues
Wed
Thurs
Fri

Activity

Mon
Tues
Wed
Thurs
Fri

Fixer

Activity

Mon
Tues
Wed
Thurs
Fri

RR
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CASSETTE/INTENSIFYING SCREEN CHECK RECORD

Cassette Identification No

Date of First ﬁse

Cassette Size Date Fitted

Intensifying Screen Type

Item Check/Task For month Task Completed Comment.s
Ending by (Initials)
Cassette Hinge
Fastening

Intensifying Screens

General condition
Cleaning

General condition
Screen/Film contact
Cleaning

Cassette

Intensifying Screens

Hinge

Fastening
General condition
Cleaning

General condition
Screen/Film contact
Cleaning

Cassette

Intensifying Screens

Hinge

Fastening

General condition
Cleaning

General condition
Screen/Film contact
Cleaning

a0
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A,

Absorption of radiation
Access

Accessories

Activity of a solution
Adaptor

Airlock

Aligrment

Aluminium step wedge

Artifact (artefact)
Assess

At random ]
Attenuating object

B.

Basic Radiological
System (W.H.0.)

Blurred
Bucky

C.

Cable
Calculation

the loss of some radiation as it passes through an ob ject

entry into a room or place

additional pieces of equipment

the liveliness of the action of a developer or fixer solution

a device to allow an electrica]l plug to fit into a different type of electrical socket
alr bubble in z pipe stopping the flow of a liquid

parts in correct position to one another

a step-like piece >f aluminium to assess the penetrating power of an X-ray beam
through different thicknesses of aluminium

an image that should not be present

to judge, to find out

not following a proper order

an object that #i1. absorb radiation e.g. water

terms used by W.H.0. to describe simple X-ray equipment where the X-ray tube and cassette
holder are joined tcgether

not sharp
a moving grid, stort for 'Potter Bucky dizphragm

insulated electri=al wire or lead
mthematical sums
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D. {Cont)

Deterioration
Developer exhaustion
Development time

Device

Diaphragm

Discoloration
Dosimetry
Distortion

E.

Earth terminal

Earthing
Efficient
Eliminate
Error

Evaluate
Extension lead

getting worse, not as good as before
loss of activity o7 tke developer through use and othercauses

the time a film should remain in the developer to give the best results,
will change with changes in the temperature of the developer

an object, a piece of equipment

The time

a sheet of lead inside the delineator which can be be adjusted to give different ar
of radiation

eas
loss or change of colcur
measuring of radiation

change of shape

the third pin on ar. elzactical plug which connects the equipment to the earth when the
plug is put in the soc<et

a means of conducting =lectricity to earth
doing things well

to get rid of

mistake

to Judge, to assess

an extra lenght of electrical cable

04
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H.

Hopper
Horizontal
Humidity

I.

I1luminated field
Image

Imge quality
Inadequate
Inconsistent
Inhale

Insulated cable
cover

Interpretation of
results

Irradiated
Irritation
Isolate

L.

Lead markers

see film hopper
level with the hor.zor or flat ground
dampness of the air

area 1it by the light from the collimator or light beam diaphragm
picture or pattern on the film

standard of excellence of the picture

not enocugh

not keeping the same s:tandard or result

to breathe air intc the lungs
cover for an electrical zable to prevent electric shock

explain the results

exposed to radiation
unpleasant sensation or aoreness
to separate

lead letters to place c¢n film during exposure

20
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P. (Cont)

Perpendicular
Plug socket
Plumb line
Pressure marks

Procedure

Processing of films
Processor

Pulse, 1 or 2 pulse
unit

Quality control

Quality assurance
programme

R.

Radiograph
React
Record
Racks

vertical

clectrical outlet in the wall for an electrical plug

heavy weight on tre end of a piece of string used to give a vertical
marks on film due to weight. The marks are usually dark marks

a certain way of doing things

development, fixing washing and drying of films after exposure
machine for film processing

pulses of radiation per cycle of electricity

measurement and coatrol programme to make sure that good standards are kept

planned programme to judge and matage a good radiographic service

an exposed and processed X-ray film with an image
act in the opposite wey
to put down facts in vriting

several rollers fixed together for moving films in an automatic processor

8
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3. {Cont)

Specifications
Spinning top
Starter solution

Stationary grid
Stock sheet
Strapping

Test film
Test strips
Top up

Uniformity
Unsharpness
Utensils

Vary

written details describing a task or a piece of equipment
see Section 3.1.2.

chemicals added to Creshly made developer in an automatic processor. It
slows down its actiwity

see Grid
sheet of paper with details of the number of fils, etc. held in store
strips of sticky plaster for binding things together.

film used for chscking developer activity, film/screen speed and film fogging
test film cut in strips
to fill the developer tank to the correct level

the same all over
not sharp, blurred
,container or tool

to change
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APPENDIX A

HE CARE OF A SIMPLE AUT |

Automatic processing units are supplied witn manufacturer's instructions
giving information on cleaning, daily maintainance and routine use. Insist
on seeing these instructions. These instructions and any other literature
on the processor should be kept near the machine for easy reference.

Before setting standards for a quality control programme, new soluticns
should be mixing following very carefully the mamufacturer's instructions
to ensure the correct concentration and activizy of the sclutions.
(Information on chemical mixing is given ir Section 2.4.1.).

The old solution must be emptied out and the processor and replenishment
tanks thoroughly cleaned before the new solutions ate put into the tanks.
See Section 2.4.3. on the disposal of the fixing solution.

The water flow rate must be checked to ensure adequate washing of the
films

To clean the processor
1!

Empty the processing solutions from the processor tanks and the
replenishment tanks.

2. Remove the developer racks, drain them and place them in a safe place.
Rinse the tank with rumning water using a brust to clean off any
chemical deposits. Repeat the procedure with the fixer tank.

3. Using fresh water soak each rack for 2) minutes. Use a brush to remove
any chemical deposits. To help remove dirt from the inside rollzrs
gently rock the rack from side to side to allow the water to run in
and out of the racks. Remember do not contaminate onz set of racks

with the water draining from another otherwise the solutions will
be contaminated.

Wipe over the drier rollers with a clean damp cloth.
5. Wash ocut the replenisher tanks

Replace the racks in the processor and close the draia stop cocks.

10.
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E. If the films are wet or damp .

1. No electrical supply to the drier.
2. Drier heater not working.
3. Drier tubes or slits blocked.
4. Developer under replenished. Either the replenishment tank is
empty or the replenishment rate is too low.
F. If the film is grey all over and lighter than expected
1. Fixer tank empty.

2. Fixer under replenished. Either the replenishment tank is emp-y
or the replenishment rate is too low.

3. No water in the wash tank.
No water supply.

G. If the rolle ;
1. The 1id of the tank not on firmly.

2. Processor not switched on.

Most manufacturer's handbooks give information on the problems which may
occcur and how the problem can be overcome.




