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1. INTRODUCTION.

The ful l -wave rect i f ied,  X-ray generator type PW 1720, is a compact uni t  which can be placedon top of  a
PW 1725 console or substant ia l  table.  The HT generator provides the power requirements direct ly to an X-ray
tube mounted in the tube shield.  The uni t  is  speci f ical ly designed for camera di f f ract ion studies,  and di f f ractometrv.

The tube shield is mounted in the centre of  the top cover,  and can be f  ixed so that the X-ray beams are 4b0
and 90o to the s ides of  the uni t .  In the standard uni t  the two windows for the point  focus beams are provided
with a f  i l ter  d isc and shutter disc,  and the remaining two windows are blanked of f  bv asteel  d isc.
Al l four windows have a shutter.  Fi l ters and shutter discs are avai lable as an opt ion,  for  the two l ine focus
windows.

Timers for  control  of  the shutter can be provided on the front panel ,  and these control  the measur ing t ime from
a few seconds up to 60 hours.

Also avai lable is a mains vol tage stabi l iser for  use when a stable vol tage output is required.
The PW 1720125 HTgeneraror (wi thout tube tower).  is  descr ibed in Appendix 2.

WARNING: X-RAYS ARE HARMFUL

This equipment produces X-rays which can be dangerous to heal th i f  the proper precaut ions are not taken.
I t  is  important for  the heal th and safety of  the operator that  the recommendat ions given in th is manual be
careful ly observed. There must be str ict  compl iance with local  safety regulat ions.

Radiat ion safety precaut ions for the di f f ract ion tube shield.

The automat ic shutters should never be opened manual ly but onlv f rom the shutter control  panel .  The free
movement of  the automat ic shutters and the rotary shutter discs should never be obstructed so that thev remain
in the open posi t ion.  The push-buttons of  the inter lock safety microswitches should never be actuated except
by f i t t ing an accessory device which prevent the entry of  any port ion of  the human body into the pr imary
X-ray beam path.  Always check the shutter condi t ion by observing the indicator f lag.  A red f lag indicates an
open shutter.  l f  a sh.r t ter  is  c losed the f  lag should be completely green.
Red warning lamps are l i t  to indicate an open automat ic shutter.  Beam ports not in use are c losed by radiat ion-
proof rotary or blank shutter discs,  see paragraph 2.2.
The covers of  the shutter actuat ing mechanism should not be removed.
Adjustment,  repair  and exchange of  components,  must only be performed by qual i f  ied personnel .
Radiat ion levels should be checked reqular lv.

ROTARY SHUTTER DjSC+

{lvlust remain free to rotate ,  i ::":iffi1;I:iil"ï: " I'i
when not in use .)

INTÊRLOCK SAFETY
PUSHBUTTON

lActuated only by approvec
âccessory otherwise f  ree

to move.)

RED WARNING LAMP

{Lit :  shutter open)

COVER OF SHUTTER
ACTUATING IVIECHAN IS]\4

(Do not remove-)

SHUTTEB CONDITION
INDICATOR FLAG

iRed = Open
Green - Closed)

tube shieldFig. l.l. Radiation safetv precautions for the
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2. DESCRIPTION OF THE UNIT

A general  v iew of  the PW 172O|OO is shown below.

The top cover of  the generator is used as a table top,  and provides work space for powder and single crystal
di f f ract ion cameras, or a Phi l ips vert ical  wide angle goniometer.
The f in ish is 3M's NEXTEL paint ,  and can be cleaned with household c leaners,  a lcohol ,  petrol  (benzine),  etc. ,
but  not methylated spir i ts.

Fig. 2. l. Front view of PW | 720/00 X-ray generator.
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2.1. FRONT PANEL CONTROLS

The lavout of  the f ront panel  controls is shown in f igure 2 '2 '

Fig. 2.2. Front Panel controls.

Hours run meter

Generator I

Shutters | 0

Shutters

Shuttersl '2and3-4

Situated at  the lef t -hand side, i t  wi l l  indicate the total  t ime that power has been

appl ied to the X-ray tube, and i t  cannot be reset '

A momentary operatron of  the I  push-button wi l lswi tch on the equipment,  the whi te

lamp wi l l  l ight .  and H.T. is appl ied to the X-ray tube i f  a l l  safety c i rcui ts are correct '

A momentarv operarron of  the 0 push-button wi l l  swi tch of f  a l l  c i rcui ts.

The four pairs of  push-buttons control  the operat ion of  the shutters over the

numbered(1to4)windor. lsof thetubetower,providedthatanaccessoryiscorrect Iy

instal led in the selected posrt ion.

A momentarv operat ton of  the I  push-button wi l l  open the shutter when depressed

simultaneously wi th the shutter push-button si tuated at  the bottom of the panel '

Operat ion of  the 0 push-button rvr l l  c lose the shutter '

The lowest push-button on the panel  must be depressed simultaneously wi th one

of the shutter I  push-buttons -  see above'

The two three -  posi t ion swttches wi l l  select  control  by the t imer '  s i tuated

immediately above the switch,  of  the selected shutter operat ion.  A t imer is not

selected with the switch in mid-posi t ion'

Two t imers can be f i t ted as an opt ion to control  the operat ion of  the shutters on the tube shield,  and hence

the exposure t ime of  the f i lm in the camera to X-rays.  The central  knob of  the t imer selects the t ime range:

seconds, x10s, minutes,  x10m, hours and x10h. The outer c lear plast ic cover adiusts the t ime pointer in the

range 0,2 to 6,  g iv ing a shutter t ime adjustment f  rom 0,2 seconds up to 60 hours.

X-RAYS ON warning lamp to show rhat the tube is producing X-rays.  The HT is automat ical ly

switched of f  i f  a lamP bulb fa i ls .

An addi t ionaI X-RAYS oN lamp, wi th fa i l -safe faci I i ty ,  can be provided to be placed

on the generator table,  or  other conspic ious posl t lon'

A cont inuously adjustable high-vol tage control  f rom 10 to 55 kV (peak),  wi th

markings at  everY 5 kV.

A cont inuously adjustable control  to set  the X-ray tube currel l t  f rom 5 to 60 mA'

An associated meter indicates the current f  lowing through the tube'

NOTE: mA t imes kV must be less than 3000'

KV

nt?E3g

mA
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2.2.

The safety c i rcui t  prevents generat ion of  the HT unless the kV and mA controls are set  to the minimum
posi t ion at  switch on. Ensure the kV and mA sett ings never exceed the values shown in Appendix 1.

TUBE SHIELD

The tube shield is mounted at  the centre of  the top cover of  the uni t ,  and can be f ixed at  0o,45o or g0o

posi t ions -  see paragraph 3.7.  Two mount ing holes in the top cover enable a PW 1050/. .  vert ical  goniometer

to be mounted.
The top cover working surface is 700 mm (w) x 750 mm (d).

Figure 2.3.  shows the tube shield f i t ted wi th a f i l ter /shutter disc for  window 1, and window 4 is blanked.

R0 294C

Fig. 2.3. Tube shield.

Each side of  the tube shield has the fol lowing:

-  A window, covered by a f i l ter  d isc and shutter disc,  or  by a blank protect ive disc.

The f i l ter /shutter discs are standardly f i t ted on the two point  focus windows, and a set  of  f i l ter /shutter discs

can be f i t ted as an opt ion to the l ine focus windows, see Service sect ion.

Note that the point  focus shutters cannot be used for the l ine focus windows, i .e.  PW 1327 l1O (only one set

of shutters) must be ordered for the l ine focus windows, and the PW 1327 IOO for a set of point focus

shutter f i  l ter .
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The f  i l ter  d/sc is rotated to one of  s ix marked posi t ions,  and f  or  f ive posi t ions a f i l ter  can be placed inthe x-ray beam to be used as a B- f  i r ter  for  the var ious X-ray tube targets,  as fo i lows:
Fi l ter  -  Zr,  used for Mo radiat ion

Fi l ter  -  Ni .  used for Cu radiat ion

Fi l ter  -  Fe, used for Co radiat ion

Fi l ter  -  Mn, used for Fe radiat ion

Fi l ter  -  V,  used for Cr radiat ion

A f i l ter  is  not used in the s ixth posi t ion,  and the window is open.
Theshutter dr 'sc is pivoted on i ts centre and is spr ing loaded. when a camera or goniometer is f i t ted,  the disc
is rotated against  the spr ing to al low the X-ray beam to pass.

-  A whi te button. which is depressed by f i t t ing a camera or a gonrometer.  The button actuates a microswitch
to complete a safety c i rcui t ,  and this enables the associated window shutter to be openeo.

* Awindowshutter,operatedbyanelectro-magnet, toal lowtheX-raybeamtopassintothecameraor
goniometer.  The shutter operat ion is selected by the f ront panel  switch and push-buttons, and the shutter
wi l l  only open when the safety c i rcui t  is  complete.  l f  the shutter does not fu l ly  c lose af ter  a c lose shutter
command, then generat ion of  HT to the X_rav tube is inhibi ted.

-  A red lamp cover over two fai l -safe lamps, which are l i t  to warn that the associated shutter c i rcui t  is
act ivated (shutter is open).  The shutter c loses i f  a lamp fai ls.

-  Two coloured indicator f lags,  one on each side of  the shutter mechanism housing. The f lags are mechanical ly
coupled to the shutter,  and a green f lag appears when the shutter is c losed, and a red f lag when i t  is  open.

Four screw holes for  mount ing the camera bracket s l ic le.

The point  focus beam appears at  windows 1 ancl  3.
The l ine focus beam appears at  windows 2 and 4.

2.3. Rear panel

The layout of  the rear panel  is  shown in f iqure 2.4

RD ?941

Ll

Fig. 2.4. Layout of the rear panel.
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when the shutter is c losed the generator wi l l  swi tch of f ,  unless another shutter is st i l l  open in one of  theother tube shield posi t ions.  Al ternat ively,  the generator can be switchd of f  manual ly by operat ing the
GENERATOR 0 push-button'  Al l  lamps wi l lext inguish.  Before the generator is switched of f  the power
to the X-ray tube should be reduced, by f i rst  turning the mA control  to minimum, and then the kV control .
Any generat ion of  HT wi l l  be inhibi ted i f  the shutter does not fu l ly  c lose af ter  a c lose shutter command.

. 'I l

RD ?9q2

Fig. 3.1. Opening the window shutter.

3.3. SHUTTER CONTROL

For camera work i t  is  usual  to control  the exposure t ime of  the f i  lm to X-rays by using apw 1722t imer.  Two
t imers can be f i t ted:  the lef t -hand t imer wi  l l  controi  rhe shutter of  e i ther window 1 or window 2, and the
other t imer the shutter of  window 3 or 4.  This paragraprT descr ibes the automat ic and manual control  of  the
shutter operat ion.
When the camera is instal led on i ts bracket in f ront  of  ihe reouired exi t  window of the tube shield,  open the
shutter disc and push the camera forward unt i l  the col l ;mator enters the hole in the disc.  Ensure that the
microswitch button on the tube shield is actuated by the oin or arm of tne camera.

NOTE: The space between the front of the collimator and tlte exit opening of the tube shield shoutd be kept
as small as possible to ensure that radiation does not escape. Take care that the filter disc is free
to move, and is not damaged.
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3.5. USE OF WINDOWS

The tube shield on the PW 1720 has a window on each of  the foursides, see paragraph2.2.
The exi t  of  X-rays is prevented by a blank shutter disc,  or  by a rotat ing shutter disc whose exi t  hole should only
be posi t ioned at  the window when a camera or goniometer is correct lV f i t ted.  In addi t ion,  there is a shutter
control led by an electro-magnet,  which can only operate when a safety c i rcui t  is  complete,  and when two
push-buttons are operated simultaneously.
The windows are in pairs and opposi te windows have a s imi lar  X-ray beam conf igurat ion.  Owing to the short
distance between anode and cathode ( f i lament)  of  the tube, and the high vol tage between these two electrodes,
there is an almost l inear electr ic f ie ld between the two, and the photon emit t ing area on the anode is more or
less ident ical  to the shape of  the f i lament.
The f i lament has a rectangular shape but the s ize depends on the type of  X-ray

Focal  s izes are:  Fine focus = 0,4 x 8 mm !S- i -  *  t \
Normal focus - Ix10mm
Broad focus tube = 2 x 12 mm

* ' -u I  * ,? *roa*

Two windows in the metal  body are paral le l  wi th the long side of  the focus: the two otherwindows are at
r ight  angles to i t .  The windows are at  the same height rv i th respect to the anode plane, and theV al low beam
take-of f  angles between 0o and 120 with respect to the anode plane. At the usual  accepted take-of f  angle of
60 (s in 60 and tan 60= 0,1),  the focus dimension in the direct ion of  the relevant beam becomes 0.1 of  the
or ig inal  d imension.

The resul t  is  that  on two sides a sharp l ine appears ( l ine focus) and on the other two sides a br ight  focal  spot
(point  focus),  wi th speci f ic  d imensions for the var ious types of  X-ray tube. One of  the point  focus is on the
same side of  the tube as the seal ing stem. This provides the ident i f icat ion mark for  the focal  spots,  see f igure 3.2.

=-|+--  SEALING

-\-F- STEM

5,.'-=i

LINE FOCUS
wlN Dow

POINT FOCUS
WINDOW

RD 2943

Fig. 3.2. X-ray tube showing windows.
NOTE: do not touch bervllium windows.
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Typical  window appl icat ions are shown below:

Line focus Point focus

Powder diffractometer Debye - Scherrer camera

Guinier camera Texture goniometer

Laue camera

Weissenberg camera

Precession camera

Reciprocal lattice explorer

3.6.  CHANGING THE X.RAY TUBE

To change the X-ray tube, proceed as follows:

1.  Switch of f  by pressing the GENERATOR 0 push-button.

2.  Turn of f  the water supply.

3.  Drain water f rom the instrument by opening the air  in let  valve next to the water in let  and out let
connect ions,  and wait  unt i l  a i r  has f i l led the system. Some water may run from the air  in let  valve.

4. Loosen the two captive screws at opposite corners on the top of the tube shield. The X-ray tube should be
removed by l i f t ing upwards, when handl ing the X-ray tube take care to hold by the metal  base and
DO NOT TOUCH THE BERYLLIUM WINDOWS. These windows are th in,  and can be poisonous to the skin.
Do not remove the X-ray tube i f  generator operat ion has been switched of f  because of  a fa i lure
(safety c i rcui t  actuated) see Service sect ion.

5.  Select  the new tube and insert  into the tube shield,  af ter  f i rst  checking the condi t ion of  the "O" r ings
for the water tubes. There is a locat ing pin on the top of  the tube shield to ensure correct  posi t ioning of
the tube. Tighten the two f ix ing screws.

NOTE: The tube shield is designed to accept X-ray tubes with dimensions as figure 3.3. version A.
For other tubes a spacer ring,such as PW l043,will be necessary when the dimension from the
underside of the tube base to the centre of the tube base to the centre of the tube window exceeds 2l mm.
Note that dimension "a" must not exceed 120 mn.

VERSION A
pY 221 r20
P|| 223 t20
PY 221 t20
PW 2253/ I I

VERSION B
PW 222. t20
PW 22a. t20
PW 226. /20
PW 2263i r r

r - l

I

NI

--1l

1'1 1
-  +++--\Z:-

a6a h11

Fig. 3.3. X-ray tube dimensions.
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Fig. 3.4. PW 1720 with vertical qoniometer.
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AMENDMENT - PW 1720 TABLE TOP GENERATOR

INSTRUCTION MANUAL

Please amend the manual 9499 300 1201 1 as follows:

Page 2-2, - The PW 1161 warning lamp is provided as standard

X'RAYS ON "An additional X-RAYS ON lamp with fail-saTe facil i ty is provided, and must be placed
on top of the generator, or some other conspicuous position"

Page 2.5. Paragraph 2.6. - ACCESSORIES

Delete "Radiat ion warnjng 1iqht. . . . . . . . . .  PW 1161/00"

Page 2.6. - H.T. Generator (without tube tower)

H.T. Generator - chanqe type number to "PW 1720/25"

Page 4.5. - Additional X-RAYS ON lamp

Add. "When connecting a PW 1 161, f irst check whether the bulb has a single centre contact if so. ensure
that the wire to the body of the lampholder goes to terminal 6 of connector X'1"

Page 6.2. - Spare parts (lamps), add:

PW 1161 5322134 44131 Lamp 12V 10W


