5

2203236 DEVI CE FOR MEASURI NG THE THI CKNESS OF THI N COATI N Iq,:; t| on
r'el ates 'to an apparatus fer measuring the |ayer thickness tlngs
on objects and which operates by the X-ray absorption nethod Such a
device is described, for exanple, in Gernan Published Specification No 32
39 379, Here, it is possible to | ook through the view ng mcroscope 78 and
observe t he under si de_92 of the coating 93 which is illumnated by a |ight
source 94. The NﬁulﬁégJﬁﬂaﬂﬂi£aﬁwmlﬂiﬂzﬁgﬁﬁuﬁﬁyed in
the direction 24 and/or 26 b precision transm ssion 27, 29. The worKking

panel 18 is reIat|veIwpsﬁﬁVPXtﬁEPafFJéF9slb?g%no%?%%f%twﬁnﬂQfrmﬁﬁfQRWﬁﬂ

bel ow th |, 18 t h d t b th
pancl. 1715 81 cBOPEE. FBISKASRN ATnait thet G KTdHy DAncPIgh! Cormededtivly can

| bl i hi fall
2gai et the TRET e ' By 06 R2nal é%gkﬁé%“?@%%h%? *sush T 1 or
IS struck bygdderias, Offonbléxaarrﬁﬂ@r fﬂabhFHQnof-‘@tS %hé{ﬂ’féﬁrb& #1804 8. No

m shaps. It can, however, also happen that the o | ect neasured 1S in

itself left ¢ IEL7 Ut Hd}%t tike j@bpeekivh bl thM &OKI 8- Qligh I R OF RAEPI (Y
internal stresses may becone noticeabl e so that the object noves |1 ke a

transpar encymedrbssod 178 aaind DHReYIVd @Re TRBed8YdEESR SoNOths WdaDi Ry &4 her
for the rapid and thus favourably costed viewing of printed circuit boards
whi ch have twhteh pisshidd umimiatiddy byback igandsbortd 9yer the coating lies
! on a working plate f8 which can be moved in the direction 24
~ and/or 26 by a precision transmission 27, 29. The working
panel 18 is relatively small. Relatively large objects would
hang down below the working panel 18 and would not have a
rugged support because the panel 17 is of course lower down
than the working\péne] 18.

The coating can also move while one is working on
the instrument table, if something falls against the table or
if by chance a garment fouls the device or the latter i«
struck by the knee'of by a chair falling over or sufTfers

\_/ similar mishaps.

It can, however, also happen that the object 1o be
measured 1is in itself left at rest but that the object will
in course of time creep or internal stresses may become
noticeable so that the object moves like a transparency and
so alters 1ts position.

The device is not suitable either for the rapid and
thus favourably costed viewing of printed circuit boards

which have to be pus hed qu1rk1y back and forth over the
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-2- clearance hole. The orientation as to which area is aligned with the
geonetrical longitudinal axis 32 is carried out by a single eye since-‘a

st ereom croscope woul d be too expensive. |f the object to be neasured is
noved quickly, then the eye tires within a short tinme. An object of the
invention is to provide an apparatus which makes it possible qui Ckl%[’

accur at et YehPaMeS| hd Pd. t a3le Q:bh%%tt%tﬁbnr aksatbvehychaagsaexé edBi @fedv th

o 91 G0k kST ad B o R 2 LS Fla st o el e
t hr ough-sosimagte e@a:nsmaeiday:tebeponimnmlscqms|\~tqudmiedeandohekmﬁr$'ecw ely
throughort the 8eidod o4 wwaeéareﬁccsor.ﬁ% n&dtwaew VERLh Opdhgr e 1S

a e5s 0 in

provi ded” an“appar neasuri n er | ckn coatings on
obj ects toree ma’alsune@l simel- Wht oie oper at es by the X-ray nethod, conprising

means for observifypy thgle eaof thie $Hoéﬁ€eonf tbe £Bi npeeRt §@YSat hr ough
whi ch the geonetrical central axis of X-rays passes, a tahle for

suppor t i AgPERBLEY; abyigh d“?}ée?re%urpé’tfs’sbéled bt Bxt @r‘?(‘ﬁ”ﬁﬁ‘t@dlist‘aﬂt ially
at a ri gbbsaﬂgble tostabHjeevsrer ﬂélata%éi'lhavaﬂge aezuén@ubn ak bumelut he

tral b th.t ht h f
Chrough TRESEE- BUP, TPnAls “Beve g el HisHaeedt i HERpaidPorSEhe | i ght
rays abopeibbedtablFeuahdbbavdeg so dmﬁnuvﬁmmredﬂ“nﬂntamm tonaerngeo di spl ay
untt- . arderresans E)geapﬁeadagwggﬁ%ow@edscmd gougygr ds, o¥suRg! | N

rel ation ocate ove the cut-out, said depressor means being
nmovabl e Pesahionpper apdsinglch SacY it throughout the period of the

test. o/

According to the invention there 1is provided an
apparatus for measuring the layer thickness of thin coatings
on objects to be measured and which operates by the X-ray
method, comprising means for observing that area of the
surface of the thin coatings through which the gsometrical
central axis of the X-rays passes, a table for supporting the
objects to be measured, said table extending substantially at
a right—anglé to said central axis and having a cut-out
around the central axis, 111uminating means beneath the table
for lighting the surface through the cut-out, image detecting
means located in the path of the light rays above the table
and having an output for connection to a video display unit,
a depressor means adapted for upwards and downwards maveament
in relation to the table located above the cut-out, said
depressor'means being movable to an upper position at least
high enough that the object to be measured can be pushed
between its pressure applying face and the table and to a
lower position to apply force to press the object to hwe
measured against the top of the table and hold it in a non-
positive manner, and means for controlling the vertical
position of the depressor means, the prescure-auciying
surface of said depressor means surrounding the cenbrul a3,

By means of the present invention there ig¢ no larndoe
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hi gh enough that the object to be neasured can be pushed between its
gressuré applying face and the table and to a | ower position to apply force
to press the object to be neasured against the top of the table and hold it
in a non- positive manner, and neans for controlling the vertical position
of Qﬁg depressor neans, the presswerapplying surface of said
depressor neans surrounding the central axis. By neans of the present

i nvention thane rieednad ewger the e3e any theathd @yeplidceha sgewecop diag ko

eyepi ece 79 cqQrdi.ng t-0 e ate of th t..Lostead, the head can be
hel d over the %ﬁ%&g °¥|ﬁhgh?§£re§6§%ff“ﬁ"?§5|Eea§éﬁ%?é¥3QH3Q%63FHiJ§ﬁof
relatively It@atyke.ar edncditpied edeswedit ;' pl'aabie ™" demotesadre" appanppast 'ofor

the Like. |trd Q48098 dixaRidbaed WBEH SEaR W traahh (gygg- in
ot her words W t hout tlrlg%@ and it is no |longer necessary either to

posi tion the SYRPAi hiaf déf€nite region in relation to the eyepiece in
or der f/\ﬁ vihew t he aL@a afs ﬂ%ﬁ%@ﬁ@}"ﬁkz Pt.ef %ﬁbhygimenﬁa?@ gsbﬁeéﬁ ma@% 400
sq cm whic ns that,. statistica seen, the . object to be neasured does
not al ways &n%ﬁ%b&yeﬁéyaﬁdoﬁﬂ%re%‘ﬁ’eé%g”t%h%@ t‘a%l’é’g'g'tﬂﬁ? Fovi$idd '[%05.]@(3'[5'[ on
the tabl e bydrmubary abstheasiter pdeurttier nbine, eyke widlhl ien does wetf inddqui r e
any fine adiusifntin Wahbebh 5 LRel LoefPBEE APSHLAAN Ld NA PRI B30 TBaNS
provides for a rapid search tacility o he 1 nage screen. In thi's
respect, tRf mepsgremaiteen preferably

Preferably the table is at least 400 éq ch which
W means that, statistically seen, the object to be measured
does not always project beyond the edge of the table so that
moving it about on the table by hand is also easicr.
Furthermore, the table does not require any fine adjustment.
While it is in 1its upper position, the depressor
means provides for a rapid search facility on the image
screen. In this respect, the 1image screen preferably
provides a view corresponding to that in Figure 6 of the
above-mentioned Published Specification, which remains
stationary while the object to be measured 1is moved 1in
relation theretc. When the depressor means is in the lowered
condition, it holds the test object sufficiently accurately
but without damaging it. If the switch is a foot switch,
\/ then - without releasing the said object - the depressci
~ means can be lowered so that positioning is possible even
more quickly and accurately and even less tendency to cause

fatigue. '

Since the illuminating device 1is directed at the
aperture, this provides an approximate positioning becausc
for instance the light shimmers thrbugh printed circuits. Tt
is possible the to see approximately which area of the tast
object is disposed above the opening in the table, the coarae
positioning 1is rapid. The Tlight 1is used not only Lo
illuminate the area under test, but also for positicnin,

purposes,
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provides a view corresponding to that in Figure 6 of the above-nentioned
Publ i shed Specification, which _ remains stationary while the objéect to
be neasured is noved in relation thereto. Wen the depressor neans is in
the lowered condition, it holds the_tgst object sufficiently accurately p,ut
w t hout damaging it. |If the swtchis a foot switch, then - w thout ;
hat ™=

rel easing the Sa'sgjsﬂébelm d1t"peen ecpr{ﬁ giiorofrrtaa\tr],?e can.-be upé/vefrg]\f

pOSI tioni ng is [0]0) e even .nore and accur at e y an €ess
t endencystof gsceisardand i Sintgw h@ws |S@mthattl hhedeévstante kiktweatied at the

apertureypqt &.Lésgupé/igﬁm )?]‘Pné‘pé’up?‘é@@t EnBOShE T QL4 «991 desassecf o8 4mstance

the light shimers throu rinted circuits. It paossible the to see
appr oxi néi 8F§nGhi. eﬁ dhen egﬁgq heft dde ditda 2 thpésé& ASAE tHrbpeni ng

in the t@bé@ﬁi@eaeéaés%fp(iﬁ'lél@@bﬁ@s:éﬁ caaplrémam B il izl thst used
m.nate the area n so, for 5|t|on|ng

t ly, t I
o posesioove sl I T BTasRArE-ARAY T SRSt BPER IRk SBEFy TR A 1 ace
around tthieecgadmetrtxat cantral dxies divdtianc evchidtdvben thieecpsessiurehappl yi ng

surface gpgséhp? ég]%%é%gcék@gréh Od St apge d - thig edge of the table to

t he axi s” néans fic areas o e depressor can remain snmall and
that above all tHy prasing et"a%)m%'ﬁyi%ffrec‘thejofe%b}ﬁ)t]a/rag%f tidven dehe he

geonet ri galageRehd rddrs Méﬁhﬂ‘\{)bﬂ% Q?aééwo.éawmfcebhemm&ﬁw es@ppl yi ng

face were to act fariher out. By mak |nq he cut - out in'the table |arger

t han theother translucent obJects wh are be measured, a
sufficiently large spot of light is formed on the upper side
(which does not have to be measured) of the object under -’
test. _

As a result of the features disclosed in claim 2, a
CCD camera is provided which '1s flat, long-lived and
generates little heat.

As a result of the features d1sclosed in claim 3, a
major part of the optics known from the state of the art can
be easily incorporated and the device cén be basically left
as it is. The device then forms one unit together with the
electronic eye.

As a result of the features in claim 4, a fixed
relationship is obtained between image screen and device,
which can if necessary be transported with each other and
after possiblie dismantling or reconstruction, the same
configuration is quickly regained. It is possible to manage
with only a small,space and no special laboratory tables are

required.

*
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X-ray beam neans that in the case of printed circuits or other translucent
objects "which are to be neasured, a sufficiently |large spot of |ight
is fornmed on the upper side (which doesczngt have to be neasured) of the

obj ect under test. As 'a result of the féatures disclosed in claim2, a CCD
carrer}gj— Is provided which is flat, long-lived and generates little

heat. 'As a resui‘ﬁeqeéﬂ?téf@é@ﬁ%%?%QSéf]%lﬂ §'ﬁ$@§de%”@i‘9iepﬁi Qzﬁgehe

optics known fromthe state of the aft can be easlly incorporated an
device can be bgsigpditun fLzas withdut ThE éwwﬂI@@ﬁté@fﬁﬁo.ér'@hlv“aévice

together with the electronic eye. As a result of the features in claim4, a

fixed relationshéimg slabent NedSheh e etoh SBHRc EL6REDs Agpla 88V aRLn Y AKE £&Ens
i f necessary be transported with each other and after possible dismantling
or reconstructithgt tdcheanmaoninentatic¢on bé setckpycliegaibed. It is

possi ble to manage with only a small space and no special |aboratory tables
are requiregl. -5- The features according to Claimb5 provide a table

whi ch-is of optAsnanzgsuwlt vif the fémteovesattcendingirsodfletm Gevonee bitng
| arger. "Such a construction is space-saving and neans that other

i nstrunents carP3® kesn @prdied pthe sEorcecef| thefprersyretappiied cdows nyot

to Clai.m6, onceg ji has heen applied, the force of the pressure applied
does not shife the Tocatien 'of 'the test object. P PP,

The features according to Claim 7 meﬁn.that the test object
_K«/ is only supported spotwise, which ensures a reliable location
10 of the test object.. Many objects such as, for examp\é,
printed circuits, do of course have projecting areas of

surface and the raised areas prevent the objéct wobbling

‘when held.

The features according to Claim 8 protect those areas of the

. 15 test objects and prevent the test object fouling the raised
portions when it is being moved about.

9 "As a result of the features according to Claim q, it is
possible easily to push even relatively heavy objects back
and forth for test purposes. The friction between the balls

20

and the object being tested is low so that the dahger of the

object being damaged while it is being moved is also low.

The featufes according to Claim 9 on the one hand provide
for sufficiently high raised portions, while on the other

the ball cups can be reliably guided in the table.

25 The features according to Clidim 11 mean that the areas of



shift the location of the test object. The features according to Claim?7
nmean that the test object is only supported spotw se, which ensures a
reliable location 10 of the test object. Many objects such as, for exanple,
printed circuits, do of course have projecting areas of 'surface and the _

rai sed areas prevent the object wobbling when held. The features accord{_fig
test objects and prevent the ™

to Claim8 prgtse areas of the 15
test object foul ;Btrlbd(%q:etroaibseed"ﬁﬁ‘ﬁ'%sc%ehei!“N;etbéémgtmedyﬂb@ﬂficﬁ a
result of thdaoaaad _ ordj t aim9, it is possible easily to push
even rel atively htgg/?%og]q’%cta?ﬂt}glcﬁ(é)a WTorareynd shetcentrmbeosxidheso

ect being tested is |ow so that

friction betwhat Hige ahdl g% e [ ec
t he danger of the objae?!t beglz%gla anfwta%ecoto’l'vynxﬁ 5995 s Y hg'hbl eak imo st stoe | ow.

The featuressgonetdieglt due RePeR %e{]_@q hand provide for sufficiently
" high raised portions, while on the other the ball cups can be reliably

gui ded ig th; table. 25 The features according to Claim 11l nean that the

" dreas_of nGconshquehpechbft @hlee FRRATHFRT oG uhj ect.ed.-tqQ .a

' symmetri cal %oadi n.ggby the applied force ar gu?f 11taﬁéisgcteyﬁ’t fcé‘laq&ﬁé,- e hat
it any sag ototee| eftthasappided phepsuirkl 1at paERst rical ,but never

.. one-si ded. 5° I n consequenpe of the Teatures_ag?§f3¥%gebgeﬁea#ﬁl12, t he
force of the®SpPFfedvpereasrthesabeas alishr fedewhons sl POTLIInsMIgLGES the

areas with fewsr raigsed portions serve :
' y to facilitate displacement of the object being measured

\;)

The features according to Claim 13 prevent anj dirt which

10 may arise during displacement of the objects to be measﬁred
from falling down into the device.
The features according to Claim 14 prevent any splinters
occurring on the table; it can easily be kept clean and the
material is self-lubricating.

15 The features according to Claim 15 provide a material which
is to an optimum degree comp.atible with the table material
and which also offers the advantages thereof, e

In consequence of the features according to Claim 16, any-

one can see whether ény dirt is present on the film and it
20 18 possible to see whether the film is in the right position,

and it is also possible tq see with the naked eye the spot “

of 1ight shining through the object to be tested.

The features according to Claim 17 provide a rigid, eastly

constructed component element of which the properties are::-.



<

only to facilitate displacenent of the object being neasured. The features
dccording to Cdaiim 13 prevent any dirt which 10 may arise during

di spl acenent of the objects to be neasured fromfalling down into the
device. The features according to C aim 14_prevent any splinters occurring
on trig,).-tabl e; it can easily be kept clean and the material is

sel f-lubricating. f es .according to Claim15 provide a materia
which is to an optrﬂe‘r%ud-r%q?eg‘fb?eelgc’:eoe glﬁ tﬁ’b‘l \/\ﬁl’n‘:’l Hfean ey eretlel itatamnst wdy ch

al so- of fers the agwaaddSH r.gof n._consequence of the features
L me € et B enppdann nadintdomt dm tdte

according to Caim 16, any- one can-’see d
filmand it 20 isofo%hiilal,eoheeSeq her the.filmis in the right
position, and it is also possiebl en}tlwg%;eeglnvﬁof ﬁtht%é"ﬁ&ké’cf AfE surenendt. of
| i ght shining through the object to be tested. The features according to
Clai m17 provide Zhei dedtucast by €ARIR' Y&t 6 eoqRONeNt el.ement of which the
properties are rT!lreadily f or eseeabl e and w%ﬁ%hqgaﬁ%§8&$&eaFP FF&Q drrays
radiation wi ch nhyradtatedsineenadaiyec@dioat b2NepknN3RikL.E,0f this, once
cap- see into the area of measurenent. The fgaturgg!eofﬁglkgfﬁ Eégjﬁakéiﬂw‘lt
possibl e- to-trap $0tayinfluencingadhat efldenwhhe di rection of the central
axi s, without this influencing the side wall.:- By virtue of the features
according to Caigm 19, above all the core of the X-rays can be trapped
especial Iy wel |t o{FE¥Meof hFke-fmetedesupccabding ©6 €1485U45, OLpbPE a1

features accordiqg]to Clain}ZO, it is '
e core o thg X~rays can be trapped especially well

N through the thick-walled cup.

10
As a result of the features according to Claim 20, it ig

also possible to trap those X-rays which diverge 1like a
paintbrush and the trapping'device nevertheless remains
.light. if the main mass of the absorbing material is absorbed

in the cup and if the disc which 18 then made thinner is

. 15 also used at the'game time to suppbrt the top wall of the
bell.
W, It is also possible for the disc to hold the cup. The thin
disc does not interfere with the view if one looks obliquely
| downwards and the cup which_projects relatively far down-
wvardly dogs not interfere because it does not mask the open-
20 ing in the direction 6% view. |

- According to the features of Claim 22, the glass does not
shatter which might be the case with_organic glass due to
unevennesses of the objects to be measured, and which might

also be the case on a basis of the force of the applied



al so possible to trap those X-rays which diverge |ike a paintbrush and the
trappi ng device nevertheless remains light, if the main nass of the
absorbing material is absorbed in the cup and if the disc which is then
-made thinner is 15 al so used=at8tire same tinme to supgport the top wall:
of the bell. It is also possible for the disc to hold the cup. The thiRr_
-di sc does pekssukeLl eFerehelmbie,vitaw iteldnadewkipowhilicide plavamrgs and
the cup which projects relatively far dowmn- wardly does not interfere
because itgenelynoh phekobjecopen- b20measured. n the direction of view
According to the features:-of Caim 22, the glass does not shatter which

m ght be the case with organic glass due to unevennesses of the objects to
be nmeasur e§heafidathred acghrdiahgo tioe Cllad mc 23 afif exr doaddies bfs tt v efwor ce of

t he applied pressure. Furthernore, the bell need not then be placed so
gently on LREoobhecbeld.be neasured. The features according to C ai m 23
afford the best viewinto the bell. 5 By virtue of the features according

-_tQ{CIagn12 , n%rfomn trhp-like obj ects can al so- be nmeasured, optinmum
“posi ti Bni néyby Fhuenef| the; fgatugesprscoRddms 5o Gadmddr Aaf§o™ C ai m 25

- interferes_peither, wit ki ng i th the view of the i . 10
The T eat ur BEFABESHE g bIBCER aF RO B gR B4 MERHT S 1 (QRENH L PO AR
Wi t hin thebgeghgebgflrgggggtfggsi%ietorce of the applieq pressure.

A support arm according to Claim 25 interferes neither with

working nor with the view of the 1mage screen,

10 The features according to Claim 26 giﬁe rise to a frictional

connection within the device in respect:of the force of the

applied pressure.

A particularly favourable fitment is afforded b& Claim 27,

causing minimal 1ntefferegce 2aid being very flexurally rigid.

15 The features according to Claim 28 mman that the table can
be loaded from both sides and from the front in the same

way, the retaining forces being symmetrically accommodated.

In itself, the supforting arm could also be moved up and
down. A substantially mass-free movement ié. however,

20 obtained as the result of Claim 29. The movement per se
could also be generated by a manually actuated transmission.
A pneumatic or hydraulic movement would also be conceivable,
The solution indicated here is, however, the simplest since

%E diverges least from viewing and two-handed movement of/ /..



A particularly favourable fitnent is afforded by C aim 27, causing mninal
i‘nterference and.being very flexurally rigid. 15 The features according
to Claim 28 nean that the table can be |oaded fromboth sides and fromthe
front, in the ‘'same way, the retaining forces being synmetrically
acconppdated. In itself, the supporting armcould al so be noved up and

down. A substantittd Yo ipsst fE£ebdOYEI BN o d s,T,pg\é\?éégg%%gofeﬂ,é;)g{)gidggdcggo-t_ he

result of Claim29.- The novenent per se could g
manual I'y act uat ednagreens b i §d e AL VEEUBS Ce i Ny sl Ul nt | d
al so be conceivable. The solution indicated here ?%,u%%§%€§¥?ﬂg éw%f§$lﬁ§t
since it divergePrcisted riomanevdage and t wo- handed novenent of t he
object to be nmeasured, the voltage for the el ectro- magnet being derived
fromthe inputtransformer which is provided in any case. The transm.ssion
i s nost sinplifiddentransmigsioedomdt AmMhd KGErim fdat e of he
electro-nagnsi igﬁpositioned in front of the supporting arm The
el.ectro-magnet c&ditd®aid blestadmivoattdeen ,n tihee esleuytord g et B Gddt ditned
case, the-transm,ssion isog force-deflecting | ever arrangenent. .By reason
of ‘the features. a8cEF@MTy Ofo theAiSHPPPr tiing ATI0  Ties = 1w ot rtor-miere ¢t i |
into that positi Lch i s nost, suitable for: neasurenent purposes. This, .
for exanple, if ?Eg\‘*ﬂaﬁ 2eSopgedated 339 then SyproTting Anm jand |ioc dthiiens awe,
if the bell has gRROk I cyt-out,s to acgQnmodate strip-1like objects
which are to be testegghféiggiﬁg gafuf@§?§6?8&3?ﬁ§iﬁé defieR Brrangement .
possible to _

— By reason of the.features according to Claim 31, it is

10 possible to move the bell into that position which is most
suitable for measyrement purposes. This, for example, if
the bell is not equally transparent at a;l its locations or
if the bell has garginally open cut-outs to accommodate

strip-like objects which are to be tested.

. 15 The features according. to Claim 32 make it possible to
prevent the test object and the bell performing creeping

movements after the pressure-applying force is applied.

The features according to Claim 33 permit of a little

read justment.,

20 The invention will now be described with reference to a
preferreﬁ embodiment with reference to the_accomﬁanying
drawings in which:

FIGUBE 1 shows the device viewed from.the

operating side;



prevent the test object and the bell perform ng creeping novenents after
the pressure-applying force is applied. The features. according to Caim 33
permt of alittle readjustnent. 20 Tq% i nvention will now be descri bed
with reference to a preferred enbodiTrent With reference 'to the acconpanying
drawi ngs in which: FIGURE 1 shows the device viewed fromthe operati ngg

| de; - - Hg.,2 h I ' f Fg. i th he i o
zlcr :en; Fi g%"s F?O\?vss}‘tqﬁ" Stfgv\\ﬁﬁcag’ Pvnf%f \éé.g%&n ei/\eqﬂiﬁ%m'h%tﬁgé r{@‘?ﬁ% n%?*gi?ems

shows the devigce 3 N Jidls kna/IENRELS TAIMFIE. T£21y3 K0y ProfhENE Aniepl arged

pl an view of "an area of the table ating

Fig. 6 showagansenlaiigrd e Wdviddieid 881 oD Pf JIGEEMERh ARl Sre ALY iN

section. A rugged instrunment casing houses an.instrunen or neasur-'ing
the thi cknesggqf 5 highdd@AldEh e ddif pEd Vv POPBPIAPTadda of PERDCE P e
Instrunents of this type are avail able fromvarious manufacturers. e of

them i s3Sdescribed, fiovdiearImge thd KeExpnafibl i shed Specification No. 32 39
. 379.- Were-that specification discloses..a view ng m croscrope device 78,

.- here there iFdga Gonmsdrosst amasiniprigedontew nimgtios wégbon 16f, thé reditraye
~2"whj'ch records the inage which the eye.woul d otherwi se register. As Fig. 3
shows, the el enent @xdisng pEXtdit dindssdagriqpite a di stance |eftwards.

A rugged instrument casing houses an instrument for measur-

ing the thickness of thin coatings by the X-ray absorption '\_)

10 principle. Instruments of. this type are available from
various manufacturers. One of ihem_is described, for example,
in German Published Specification ﬁo. 32 39 379. VWhere
that specification discloses a viewing microscrope device
78, here there is a component casing 12 containing an elec-

15 tronic eye which records the.image which the eye would

. otherwise register. As Fig. 3 shows, the element casing 12

extends for quite a distance leftwards.

From the element casing 12, a video line 13 extends inter- '\_;
nally to the back 14 of the instrument casing which leads

20 from there to an image screen apparatus 16 comprising an
impage screen 17. Provided on the back 14 are vertically
extending ribs 18, Fixed to these is a franme, not.shown,
which holds the image screen apparatus 16 in a spatial posi-
tion shown in Fig. 1 so that a person whose bent forearms

25 are approximately at the feight of a table 19 can look
straight at the image screen 17, .When the dévice is switched

on, there appear on the image screen 17 intersecting

”
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Fromthe el enent casing 12, a video line 13 extends inter- nally to the
Fack 14 of the instrunent.casing which | eads 20 fromthere to an i mage
screen apparatus 16 conprising an inpage creen 17. Provided on the back 14
are verticall'y extendi'ng ribs 18. Fixed t ! these is a frame, not shown,

whi ch hol ds the i mage screen apparatus 16 in a spatlal posi- tion shomn I n

Fig. T h 5 | h
hevgnt of a tabf&TS6SBAR FoBRSoBPaPHRMTRlY Aot niodnc sRBaths & b knE ek e
device is swtchgdg0 giwsaecepeﬁ% 98 Blaced®dq tHeCavie 19, CLARG! ;pﬂg

- 11 - reference I|n shown I n n the stat the 'art.

printed circuitgpggp ﬁcsdseaskﬁgtaaah% 2A1akRRR 91RwS@eSO Rhd %uh%&agkualb¥
enl arged view al so the under this printed circuit 21. Measurenent

then takes pl acen@scprdhbedt 81FB81k0Qati OMeand reinea tok hiehe take@ughaker es
58, 59, 61,_62, 63 (these reference nunerals fromthe state of the art)

within the gquaaecshﬁmﬁglﬁothe Gocaitdoni ghid Bdedecdft ahepehzbaghhdores S8,
el ectronic eye enmanates, in the case of the present invention, froma Ilght
source 10 siml ag, t61th62L|gat(sbaseereieusedeth@memnlsPﬁgwmdeﬁeOHtamg odp
of the instrument casing 11, in its four corner are are rotatabl e

t hr eaded screwsthe aMbahW$prorthﬁheqwawﬁesbgwmnimhglseglons | ocat ed above
them According to how far and in what direction the threaded 15 screws 22

are turned, so the location of the table can be adjusted.
The 1ight needed to operate the e ectronic eye emanates, in

W, the case of the present in%ention, from a light source
10 Similar to the 1ight source 94 used fhéerein.

Provided on the top of the:instrument casing 11, in its four
corner areas, are rotatable threaded screws 22 which
suﬁport the tablé 19 in the regions located above them,
According to how far and in what directlon the threaded

15

screws 22 are turned, so tpe location of the table can be

adjusted.

The area of the table is substantially “Yarger than the fop
of the instrument caesing 11. In particular, it projects
sufficiently far beyond the front 23 that the assembly

20 casing 12 is covered at the top so that not only is table

aréa gained but also the assembly casing 12 ;s-protected

(see Fig. 3).

The table 19 also projects considerably beyond the right-
side 24 of the instrument casing 11 so that sufficient sur-
25 face area is obtained to the right of a cut-out 26 in the

table 19. As can be seen particularly in Fig, 2, the cut-out



The area of the table is substantially larger than the top of the

i nstrument casing 11. In particular, it projects sufficiently far beyond
the front 23 that the assenbly 20 casing 12 is covered at the top so that
not only is table area gained but alsp the assenbly casi'ng 12 is 'protected
(see Fig. 3). The table 19 al so proj€tts considerably beyond the right-"’

. : . o R
de 24 _of .th ff. - f >
ot ai nofot 1 1 4T Hi e o B Mkt BRe SF it i g Rastap 860 T

parti cuthel ynshringnt2cashpgcdf- oot the-table ggerbangbacPmeensfbe f orwards

and on #je %ggtswsg?hgqg@mygo the instrunment casing 11 and the table
over hangs conpensate for this substaqt[allg. The table 19, which greferably
has an area in eXedable 480 ¥h1Em PEBRETaPLY 1A% ab LA dNyeX¥REAS bot t om

panel 24fokopokyaginjeconeaeital ofind aB1uppee 1patrkin2Bovhomhpasesupst antial ly
t hi cker than Hhi S, bot h anelf be'i({;g bol t ed toq?et heL izg a ,Fanger . not

i 11 ustr8fedPOi HATIER LS Rt #1%r Al'a YPRET e RAMTE. 55 oV'd&] i A5t he upper
panel 28ubseahtualdgortihdalikerordsar? 9t ¢chbexhemchrtelicoundhing bpWbkeds and of
whi ch t y r. iqpq; ' | ac - wet ..p 7 jle.their

smal | erlil'gﬁg?fe?gr 1%\E\rgesﬁfr}\%% t {é ?gg&éﬁfg'&%‘g'33”0?%%%%& %%ng 28.
These bfpem agsanglel 8bdeat the bottom by the | ower panel 27. Located in

the bores 29 arepba)i{ged2inl the Vashsle paheti 2ls, até Fhaskaktbsibging of the

[ n . .
sane s %%rgstQ which extend through it upwards and of which the

larger diameter is adjacent the lower panel 27 while their
smaller diameter merges into the top surface 31 of the upper o/
panel 28. These bores 29 are closed at the bottom by the
Tower panel 27. Located in the bores 29 are balls 32 of
polyamide material, all the balls being of the same size and
being of such a fit that the balls 32 can rotate. The shape
of the bores 29 1s such that the balls 32 have a top portion
33 extending ébove the top surface 31, the height of the ball
above the sUrfacé 31 being about on-fifth of the ball
d{ameter. .

As Figure 5 shows, the number of balls in the area
around the cut-out 26 is greater than in those areas which
are remote from the cut-out. Furthermore, the balls 34, 36,
37, 38 are so located they are in pairs symmetrical to the
geometrical <central axis 39 which corresponds to the
geometrical longitudinal axis 32 known from the state of the
art. ' _

. As Figure 5 shows; the cut-out 26 1is oval in shape.
The oval central point 1lies, however, Tlikewise in the

geometrical central axis 39.
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being of such a fit that the balls 32 can rotate. The shape of the bores 29
i's such that the.balls 32.have a top portion 33 extendi ng above the top

surface 31, the height of the ball above @?e surface 31 being about
on-fisfth of the ball diameter. As Figure 5°shows, the nunber of balls in
the aceéa around the cut-out 26 is greater than in those areas which are
renote from the pegh3Qely 3RULERER e, the bal)s 34, 36, 37, 38 are so
| ocated they are in pairs si?ﬁ%etl%arl’ l%ad”“’tlhg;ge‘ad’r‘ijetsrtlac}'aizli’kﬂeﬁr_—‘rfw the L1301t
whi ch corresponddgleo 41hg f0@ARELLIKGR R tiudinal axis 32 known fromthe
state of the art. As Figure 5 sﬁows,.tth%g%cujt%- St or&n Loppgd d¥aneryd ikene
oval central pecess k2esf wHOWAVehe bothQW ' th omet.rica

) 3 a0 ARE rdder Gl 43,

central axis 39#4 Provided in the | ower pane
front edge 41 oft4t heet abkeipher anids ext eQRE B3Welalnke iecess 42 of
whi ch the bottomis flat ang t he side mall?aﬁgﬁﬁ%} g}gwgffghgﬁfhgﬁd'gfﬁéﬁé“
paral | el wi®h eééhgoahéi;tkgtbeﬂona'thdiagtaohktube(bggqng)ghe cut-out 26
(Fig..-5). Provided both in the | ower panel and also in the upper panel 28
is-a handle-recgss 46 in the region of the recess 42 and extending fromthe
front edge 41, PFeVided bevhninthbehdndke: penedsadd hisa EHFQHEhB?5€r4 ah81
which fits a sc%gm/48. 10 In the recess 42 there is a synthetic plasticCs
slide 49 of rect@nbfilarPgndlenpacessotf andthki chglonsofheheeceasssd242! hnd
can be dravm‘ouéxégn&&trgidggt llui ne frontwards fromthe

g fr the front gdge 41. Provided behind the handle

U recess 46 is a throughbore 47 in which fits a screw 48,

10 . '
In the recess 42 there is a synthetic plastics slide 49 of

rectangularly elongafe'form and which fits the recess 42.
It can be drawn out in a straight line frontwards from the
recess 42 once thg screw 48 has been removed. In the region
of the recess 26, the slide 49 has a rectangularly elongate
15 recess 51, the area of which is substantially greater than
the recess 26 and the central point of which is also the
geometrical central axis 39, The recess 51 accommodates an
L approximately 20 ﬁm thick film 52 of Mylar (Regisﬁered
Trade Mark of DuPont). The film 52 does not interfere with
20 the X-rays and is virtually no hindrance to the light source,
not shown, which shines from the bottom into the recess 26.

Howevexr, it does prevent dirt dropping down. Dirt can be

removed by pulling out the slide 49.

Fixed on the back 14 of the instrument casiﬁg 11 on the ribs
25 ’
18 by screws is a rigid curved bracket 53. In its (accord-
ing to Fig. 2) right-hand zone is fixed an overhanging arm

54 which is bent in one Plece from a flexurally rigid metal
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recess 42 once the screw 48 has been renpoved. In the region of the recess
26, the slide 49 has a rectangularly elongate 15 recess 51, the area of

which is substantially greater than the recess 26 and the central point of
which is also the geonetrical central-ak#s-39. The recess 51 accommpdat es
an approximately 20 [err] thick film52 of Mylar (Registered Trade Markwof

DuPont). The fil ges,nqgt interfere with 20 the X- s and is
virtually no hitr‘f?reggg'et osfitxﬁé"gl i3t *so Vgee,“qélg sﬁﬁjﬁﬁggﬁ/ﬁych“%‘fﬂﬁb% f5im

t he bottom i nt L S . ver_. it does prevent, dirt I ng, down.
Dirt can be re%é’vweg“ﬁﬁq’guﬁﬁ’%%é‘e?ﬁﬁ %eﬂdsltlhaee ud |&e"ha‘%ﬂ1§ h%d%‘gz)a’ef% of

t he instrunment geasi Nt [ Vi i  gid curved
bracket 53. | nmi t?i(ag_céértg- ai %g’ptpgq%iig& %%rfisgﬁﬂ]ﬁ;%d e?otﬁeed’dlsg ?%a;i&e}
overhangi ng ar mi%h \thieClRaibdePAB! firdORK IRILGR LB Fadd %Y & | do aq:'a‘h%ee“’}'

-14- tuber the fixing arm56 extending vertically uUpwards fromiHe curve

bracket 535andsunbed, daktanceldndg awhaichl, Rehn BRI L WL SUPRYLd
~arm’57 which extends parallel with the table 19 fromwhich it is space y
..a conparativel pos qudtel bsdifatraaze thed ge onteitail,c X tedidtinyl raSars\agls,
.c-feaches. not" quite as far as the geonetrical central axis 39. Electrical

" conductors- 58, 59 extend through the overhanging arm 54. The conductor 58
(a twin core cBhagerdeplgcenductarsodB,s\i% extehditthr o ghoatheplmater hahigiag

t he conductor 59 19 goes to'the instrunent casing 11.
arm 54, “The conductor 58 (a twin core conductor) goes to

a foot swit;h 61 with a foot plate while the conductor 59 \-)

_10 goes to the instrument casing 11.

With the foot switcﬁ 61 it is possible via the conductor 59
to operate an electromagnet 62 which, at the free end of
the supporting arm 57, is rigidly mounted so that its geo-
metrical dongitudinal axis is aligned with the centr#l axis
15: 39. If the foot switch 61 is depressed, then the armature
- (not shoyn) of the electromagnet 62 moves into its bottom
position. If the foot switch 61 is released, then the arma-
ture moyeés into its upper position. The location of the \;
armature is made known via the conductor 59 to the instru-
20 ment casing 11 so that it is informed of whether it is

possible to measure or not.

Emerging ffom.the bottom of the electromagnet 62 is a rod

63 at the bottom end face of which thefe is a plate 64 which

is of sheet iron and a few: millimetres thick. It is circu-
.25 lar and its diameter according to Fig. 5 goes far beyond

that of the cut-out 26. Screwed from the under side
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Wth the foot switch 61 it is possible via the conductor 59 to operate an
el ectromagnet 62.which, at the free end of the supporting arm57, is
rigidly nmounted so that its geo- netrical longitudinal axis is aligned with
the cdentral axis 15 39. If the foot swtch 61 is depressed, then the
armatare (not shown) of the el ectromagnet 2 noves into its bottom
position. If the foot switch 61 is released,. then the arma- ture noves into

its upper positPB8AinFhethecplate 66 ﬁheaarﬂpbumeom&oﬁ&dec&@owm wmgchhgs
conductor 59 to_the instru- 20- nent casing 11 so that it is inforned of
whet her it is p6§§FUF§et6°ﬁ§&e&rvibh hbe. gevmegirigalr aentira lbakiemsof ahije
el ectromagnet 62 |s a rod 63 at the bottomend face of which there is a
pl ate 64 which Faigh EHQE%SFFoﬁfahHOEoféW hesl amepead aflhisckevl (nos ehbed)

25 | ar and itsvg gne g accordlng to Fig. 5 goes far beyond that of the
cut-out 26. ScratiiPbnfifestmBcFinpqalso sscuggpnsher pdapeabé Eor'thei sodn

open-bottoned ¢ 66 which is |ikew se coaxial wth the geonetrical centra
axi s 39. and whi ch’consists of iron; it has a coaxial screw (not shown)
whi ch-at -the same time al so secures the plate 64 to the rod 63. 5 The rod

Cthated above e & Hngﬁgﬁt‘fLS PELY, B oSFrEindazripad pebritn out

si t uat ed above t he pl ate 64

is (like the plideeffapnd it €6 @5@#@@ ¥ cted t od §3.
Qutwardly, the top 98 nerges at a rl@hf”ﬁng éntggg?g %Eﬁ-pfage 621 ?he
top 68 is rigid in an axial- direction but is (like the plate

./ 64 and the cup 66) rotatably connected to the rod 63.

Outwardly, the top 98 merges at a right-aﬁgle into a circu-
10 larly cylindrical si&e wall 69 which projects downwardly
and which is coaxial in ré;ation to the geometrical central
axis 39. This produces the open-bottomed bedl 67 which has
at the bottom a circulaf end face 71. Offset by in each
- case 180° there is machined into the bottom a rélatively
15 broad but flat downwardly marginally open cut-out 72 and,
offset by 905 tﬁereto. there is also machined a relatively

— narrow but higher cut-out 73,

In the upper location of the rod 63 the end face 71 is con-
siderably above the positibn shown in Fig, 6, so that the

20 printed circuit 21 can be pushed back and forth freely
over the cut-out 26, In the position shown in Fig, 6, the
end face 71 exerts a force on the top of the printed circuit
21 which is then absorbed sy the apex of the relevant ball

cups 33 and then by the lower panel 27,

25 In operation, the printed circuit 21 is pushed into the
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10 larly cylindrical side wall 69 which projects downwardly and which is
coaxial in relation to the geonetrical central axis 39. This produces the
open-bottomed [err] 67 which has at tife-bottom a circul-ar end face 71. )
Oi.fset by in each case [err] there is machined into the bottoma relatively
15 broad but flat downwardly narginally open cut-qut 72 and, offset bw.
[err] theretgegihgiepbsilsn wRehengdeaiselaticehy Baer amapet sbrgbarl?,
cut-out 73. In the upper location of the rod 63 the end face 71 is con-

si derably abpyeiﬁhﬂspﬂﬁéﬁé@ﬂbébeﬂanfEtgh.G;heduhhar shde2B4 ofr theed
circuit 21 can be pushed back and forth freely over the cut-out 26. In the
position shoprintedi girbuith@lehd 68ddl780&xehespdyf depdcsadt A £BP of the
printed circuit 21 which is then absorbed by the apex of the_rel.evant bal
cups 33 and eheotbgnibeeyewendpanspmeyhapsunfpguggdr APp8R, Vihd BFFATEd
~circuit 21 is pushed into the desired_position mhils one s ¥?icging t he
i mage scheeninglyssppearsopushedspaernahd «f ofCHeVeRe GAdEr 18i guificdentne
--printed circuit 71 is still not sharRIyigip'cted in thg electrgnic gye and
13 somewhat, . uBP odateanipagRPRFPEIBRERLY. vBich aten 95, kRe gSOPRETAERIC, 17,

‘eometrical central axie 39 18 HEtRg Lravered: T che fsor SWEfeR 817
then d sed,  then,th Lde 74l ieqd ol La

agai nst tho EBpERah BhEFpARE-s5HEn] tpes ofgerslle TQABTRPRTRATIRNE (L hen
the sharp imRge;phgEenandlf LHURsTCRERN cbhsNRW THeDaIN BLY suldalenar e

whi ch is aroun
10 plane defined thereby is then the sharp image plane. The W/
iamge screeﬁ 17 now shows sharply that area which is around
the geometrical central axis 39, lIf the visible ares is
ﬁot éxactly iﬁ the area to.be measured, then with increased
but nevertheless stilllminimal application of force, the

15 printed circuit 21 can be pushed on by the small amount

neceésary wvhile thé béll 67 is still depressed.
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the geonetrical central axis 39. If the visible area is not exactly in the

area to be neasured, then-with increased but nevertheless still mnimal
application of force, the 15 printed circuit 21 can be pushed on by the
smal | "amount necessary while the bell 67 is still depressed. 17 CLAI ME:

1. Anapparatus for neasuring the |ayer thi€kness of thin coatings on
obj ects to be neasured and which operdates by the X-ray nmethod, conprising

means for observing §kAIMBtea of the surface of the thin coatings
through which the geonetrical central axis of the X-rays passes, a table

for supporting the objecf® 2BPBEakHgstipEdmesalitiinabteeelagrdi bhickness
substantial%* gkia rig t-angle to said central axis and having a cut-out
around the Cental' GXFEINFPIUNGRGTS FRabQ Mraruted ans wakics eperhighting
t he surfacegth obh_ cyt- out, image detecting nmeans |ocated in the path
of the IighP&rgﬁg gb%%i'?ﬁ%“¥§bF8mBHagH8€iHﬁa%ﬁ t iRSeryringorhast 2o@at o a
video displ gy Umd, essor n apted for upwards and downwards
novenent in relatioﬁﬂ%o_teé ?gblgﬁgoégﬁgﬁ §BB8YL"ERe WO, Wodicd dERRessor

means bei nggeemakl¢ch9 r I tle0n,at J_ hi gh _enough _t hat {he
object to bg rreasurgd cgﬁngggguéﬁ‘g% %Left \'}g%n%?% psr e%%usfees’a |§f?‘h€ef 2% and

the tabl e asdpbore@ihgWeheP8BitEes £8 BEPhY t e e, QpLect Lo be
nmeasur ed agai nst the top of ?he tabl e and ﬁ%?égﬁf ?%Pg E%RE%o%f€+@ ™ nner,

and neans feubsbantoklling dtheaverigmalardipd ttON fid hee HEPE SN sTBANS. the
pressur e-

U

having a cut-out around the centra] axis, illuminating means
beneath the table for lighting the surface through the cut-
out, image detecting means located in the path of the light
rays above the table and having an output for connection to
a video display unit, a depressor means adapted for upwards
and downwards movement in relation to the table located above
the cut-out, said depressor means being movable to én upper
position at least high enough that the object to be measured
can be pushed between its pressure applying face and the
table and to a lower position to apply force to press the
N\ object to be measured against the top of the table and hold
it in a non-positive manner, and means for controlling the
vertical position of the depressor means, the pressure-
applying surface of said depressor méans surranding the
central axis. |

2. An apparatus as claimed in claim 1, wherein the
1mage'detect1ng means is a CCD camera.

3. An apparatus as claimed in claim 1, whérein the

image detecting means is attached to a fixed part of the

* c L M s *



~applying surface of said depressor neans surrounding the central axis. 2.

An apparatus as clained in claiml1, wherein the inmage detecting neans is a
CCD canera. 3. An apparatus as clainmed in claiml1, wherein the inmage ,
detecting neans is attached to a fixegd part of:the - 18 - apparatus 0n
t he observation side of the table. 4.~ An apparatus as clained in claimJ,
wherein a video displ unit_ t i ndhd hegiabl e on a fixed frane
bei ng pafPPRfathe & p@%tgu%%e%\?agﬁwaﬁa%g?ug%as%%i med in claimi, -
wherein the overgl| contours-gtybhgstabhemateint dieast Bs wesgeimsat hose of
the device itself.” 6. An apparatus as claimed in‘any one of clains 1 to 5,
wher ei n H;Seéa@i%pﬁ%yf IS4 ald Ymd @Sisd apéhindt bref aredeofort he Pirsgdure
applied. 7. An apparatus as clained in claiml, wherein the table has a
plurality-gheUpdahg! yaPt ObECth@dappasatuportions. 8. An apparatus as
clainmed in claim7, wherein the raised portions have round tops. 9. An
apparatus as cl aisied Apn &ppamnafys e reiandte inaicd@d pdnt VBRSEEBNPPFse t he
tops of balls contained in ball cups being depressions in the table which
pernit rovaradh obntherbadf stkectadiemans @b I8y teRfel@r9802SARNIBBar at us
as clainmed in claim9, wherein the ball cups extend upwardly above the

t abl e byoffetbet Hamiopeitself.
6. An apparatus as claimed in any one of claims 1

to 5, wherein the table is flexurally resistant to the force

of the pressure applied. ' ' | | o/

7. An apparatus as c]aiméd in claim 1, wherein the
table has a plurality of upwardly projecting raised portions.

8. An apparatus as claimed in claim 7, wherein the
raised portions have round tops. _

9. An apparatus as claimed in claim 7, wherein the
raised portions comprise the tops of balls containedlin ball
cups being depressions in the table which permit rotation of
the balls and from which they extend.

10. An apparatus as claimed in claim 9, wherein the
ball cups extend upwardly above the table by less than one-
third of the ball diameter.

11. An apparatus as claimed in claim 7, wherein the
raised portions provided close to the central axis are
disposed symmetrically around the centra} axis.

| 12. An apparatus as claimed in c1a1m 7, wherein more
raised portions are disposed around the ¢entra1 axis than in

the outer areas of the table.

1N DO
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third of the ball dianeter. 11. An apparatus as clainmed in claim7, wherein
t'‘he rai sed portipns provided close to the central axis are di sposed
symretrically around the central axis. 12. An apparatus as claimed in claim
7, wherein nore raised portions are disposed around the central axis than

I n th:outer areas of the table. - 1918 123. An apparatus as clained in
any one of clains 1 to 12, wherein the cut-out traversed by the central

axis is covered by al8rafdpBRART FGYUSHAICIR IMEEs TRoBNYdwEHEes &fy cdiEfige 1
X-rays. 14. An apparatus, as clained in ag¥ one of clains 1 to 13, wherein

the table corRits Wiere Pbithsri Rittedirdveresd Ay dhgacanidals &4 idd in
claim 14 when_ appended to claim$9, . ein the balls consist aof t sane
ol yam de nARARS 25 nBrSBEPRRENE AT LY Wl CRarOR e S S L AR St any
one of claiq?7€a} 15, wherein the depressor neans allows a view of the
opening. 17.” An ‘a@pparatus as clainmed in claim16, wherein the depressor

means conprises a belsl,, tp[}pua?‘%g.é(@é £ MYiGRd qnzi%nlye%%te- W,H}]?iln& 1

transparent. 18. An appar at almed 1n claim wherein ~top wall
of the bell $asin whdr@id e tab1 PR bF 3S pehgaifRde hate?ianls,
wherein the trap has a downwar dl y open cup coaxial with the central axis.
15. An apparatus as claimed 1in claim 14 when
appended to claim 9, wherein the balls consist of the same

polyamide material as that of the table.

~ 16. An apparatus as claimed in any one of claims 1
to 15, wherein the depressor means allows a view of the
opening.

17. An apparatus as claimed in claim 16, wherein the
depressor means comprises a bell, the side wall of which is
at least partially transparent.

18. An apparatus as claimed in claim 17, wherein the
top wall of the bell has an X-ray trap.

13. An apparatus as claimed inh claim 18, wherein the

\/ trap has a downwardly open cup coaxial with the central axis.

20.. An apparatus as claimed in claim 18, wherein the
trap has, coaxial with the central axis, a disc which at
1easﬁ'part1a11y covers the top wall,

21. An apparatus as claimed in claim 19 énd 20,
wherein the disc 1$ mounted above the cup.

22. An appafatus as claimed in ahy one of claims 17
to 21, wherein'the bell is of organic glass, of which the

bottom end face is the pressure-applying surface, the end

[
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20. An apparatus as clainmed in clain1lé, wherein the trap has,
the central axis, a disc which at least partially covers the top wall.

coaxi al

W th
21.

An apparatus as clainmed in claim19 and 20, wherein the disc is nounted

above the cup. 22. An apparatus as cl

lmed in any one of clains I7 to 21{

wherein the bell is of organic glass, of which the bottomend face is the
pressur erapal kbilgSHelRa iL0PaP 8o the2BentfapCakpbng perpendicul ar o
central axis. . An apparatus as clained in claim?22, wherein the gl ass |s

col ourl ess and_ tr@!‘.SpRHEHBpar?é‘husA'hsﬁ%p%ﬁﬁe@&@ScFéﬁh r@d, WRefkahMmAd,
wherein according to the area, snmall recesses which extend upwardly are

machi nedgiiate thecbdbuphessdahacerahspheenel | .
in claiml, wherein the pressure-applying device conprises,
a supm¥i anmappiaciataissabsclaoméadr ée afl ailme Bppl wedrpiessure.
26. An apparatus as clainmed in claim1, wherein the supporting armis

the tabl e,

25. An apparatus as cl ai med
ext endi ng above

rigidly scAnedied to thei regdapasmadfl reeespparubish extend uppardivs as
claimed in claim?25, wherein the support armis a part of a gantry

conprlS|ﬁ@eamﬁﬁbénaﬁdTEt?lRhﬂngFﬁPWseQFtﬁéﬁ%dofot%efbﬁbh part of the
apparatus at the rear. 28. An aggarath as clalngd in clajm25, 25 or
2 as claimed in

5. An apparatu aim 1, wherein the
presSure-app1y1hg device comprises, extending above the
table, a support arm which absorbs the force of the applied
pressure,

26. An apparatus as claimed in claim 1, wherein the
supporting arm is rigidly conhected to a fixed.part of the
apparatus.

27. An apparatus as claimed in claim 25, wherein the
support arm is a part of a gantry comprising a tube and a
fixing arm is attachéd_to a fixed part of the apparatus at
the rear,

28. An apparatus as claimed in claim 25, 25 or 27,
wherein the support arm extends centrally above the table and
the fixing arm likewise extends centrally.

29. An apparatus as claimed in claim 25, wherein
fixed on the free end portion of the support érmis an
electro-magnet which drives a transmission for moving the
depressor means between sajd upper and lower positions, the
electro-magnet being movable into one or other position by a

switch.

30. An apparatus as claimed in claim 29, wherein the

_—
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wherein the support arm extends centrally above the table and the fixing
drmlikew se extends centrally. 29. An apparatus as clained in claim25,
wherein fixed on the free end portion of the support arm s an

el ect£ o- magnet which drives a transm ssion for noving the depressor means
betmggg sai d upper and | ower positions: the-el ectro-magnet bei ng novabl e

I nto ohe or other position by a swtch. 30. An apparatus as clainmed in
“claim29, wedresitvto-magnet- sthndselpectpendiagnelr sinandseperpesdiicdlianh asgd t he
transm ssion is a rod of which one end is connected to the armature of the
el ect r o- magrietrasthiafe whichotdrnee emdl is conmected to the beinhtuBé. oAnthe
apparatus as clainmed in any one of clains 1 to 30, wherein the depressor
nmeans i s ad&tesdOomagngtewhndat itesobberiend BieenrBxtesh tappheabed las
claimed in any one of clainms 1 to 31, wherein the pressure-applying surface
of the depressor meard-i &M 8PRBAAGHShASd SR BELalM 83Y ARCappardeddsad
claimed in glaim 1, wherein the force of the applied pressure is at nost
sufficientl CbP@At”Pﬁﬁ?‘@v %%SQQ;ﬂﬁ%@éehg,a%ﬁﬁﬁ$gnﬁﬂjQﬂﬁ%ﬁﬁ abgut
simlar board-Ji .ect t.g be neasured can be noved nmanually in the
mllinmetre fgﬁgé&ﬁﬁggéﬁa fé%'to the table. 34. An apparatus for neasuring

the |ayer thickness gb. tRhNacparhias a8 8RAIALY R BRyTBASULED3A,HuN)Ch
operates by the X-ray absorption net od, conprlsrng means for
to 31, wherein the pressure-applying surface of the depressor
means is formed of.hard material.

\\,/ 33. An apparatus as claimed in claim 1, wherein the
force of the app11ed pressure is at most sufficiently great i
that even when it is present, a printed circuit or similar
board-like object to bé measured canh be moved manually in the
millimetre range'in relation to the table.

34. An apparatus for measuring the layer thickness
of thin coatings oh objects to be measured and which operates
by the X-ray absorption method, comprising means for
observing that area of the surface of the thin coatings
through which the geometrical central axis of the X-rays
pass, means for supporting the objects which are to be
measured on the device, the said support means extending
substantially at a right-angle to said central axis and
having a cut-out around the central axis, and illuminating
means for Tlighting the surface through the cut-out,
characterised by the following features:

a) image detecting means located in the path of the

l1ight rays on the observation side of the support means,
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observing that area of the surface of the thin coatings through which the
geonetrical central axis of the X-rays pass, neans for supporting the

obj ects which are to be measured on the device, the said support neans
extending substantially at a right:aggle to said central axis and haV|ng a
cut-out around the central axis, and“fITumi nating nmeans for lighting t

surface 1Nropgn Lhe SHha8Uher 0BT AGIRELTELAN IS ARG o CAUES: K

i mage detect| g means pa t rays on't
obserani q1 ttthe support neans, -22- b) the i mge detectlng means
serves to contr a 'video display unit, c) the support means is a table

having a Surwcet%eéu%oat heask 480aSqabiMe ®hv g0 deerakevesdde cut-out
is a depressor neans adapted for novenment towards and away fromthe table,

one posidf ox avewst rao tdee drgbl € being at | east far enough fromthe table
for the object to be neasured to be pushed between the pressure-applying
face and thed)ablpeoaided pisive obheovarsoutheisald edapeessbhe means
pressure-applying surface can apply force to press the object to be

neasur ecadaptiest fohempupmentt hewaabbe amid dwxl Tromnthendabpesi tanee nanner,
e) aswitch is provided by which the depressor nmeans can be noved into

ei ther dlosikiammvmsifiiashshe jtae hedsaural Agast dqrsananed Snashds

around the central axis, the distance between it and the central axis
the table for the object to be measured to be pushed between

the pressure—app1y1ng face and the table and a position

towards the table wheke the pressure-épp]ying surface can .\‘/
apply force to press the object to_bé measured against the
top of the table and hold it in a non;positive manner,

e) a switch is provided by which the depressor means
can be moved into either of its two positions,

f) the pressure—épp]ying surface extends around the
central axis, the distance between it and the central axis
being far less than the distance from the central axis to the
edge of the table, and’

h) the cut-out in the tabie is of sufficient area to
permit passage of the X-ray beam.

35. An apparatus for measuring the layer thiﬁkness of
thin coatings as claimed 1in claim 1 substantially as

described with reference to the accompanying drawings.
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being far | ess than the distance fromthe central axis to the edge of the
table, and h) the cut-out.in the table is of sufficient area to permt
passage of the X-ray beam 35. An apparatus for neasuring the |ayer

t hi ckness of 'thin coatings as clained in claim1 substantially as described
withifeference to the acconpanyi ng draw ngs. PATENTS ACT 1977
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