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ABSTRACT OF THE DISCLOSURE 
A crystal support for an X-ray spectrometer has a ?rst 

member ‘which adhesively retains the crystal and which is 
adjustably secured by spring biased screws to a second 
member. The ?rst member is positioned relative to the 
second member during manufacture, and the crystal sup 
port may then be attached to a spectrometer Without need 
for further adjustment. A turret assembly comprises a plu 
rality of such supports. 

I 

As is well known, the crystals in X-ray spectrometers 
are relatively sensitive so that they can be easily damaged 
and consequently an exchange of the crystal freqeuntly 
is required. The various individual examinations also re 
quire different crystals. In known supporting devices for 
the crystals in X-ray spectrometers, the crystal exchange 
requires a new adjustment of the crystal, which is unde 
sirable for the reason that it has to be undertaken by the 
user of the X-ray spectrometer who often is not experi 
enced in such operations. This is correspondingly true with 
regard to the support of curved monochromatic crystals, 
as well as samples. 
The invention is directed to a supporting device, particu 

larly for the support of the crystal of an X-ray spectrome 
ter and solves the problem of creating a supporting device 
which avoids the necessity of an adjustment in the spec 
trometer. A device, according to the invention, which 
solves this problem is characterized in that the crystal is 
rigidly mounted, in customary manner, in a ?rst mounting 
whic hin turn is inserted in a second mounting in an ad 
justable manner in such a way that its ranges of reflection 
of the X-rays have a de?nable position in relation to the 
base of the second mounting, remote from the mounted 
crystal, and that in the spectrometer a crystal holder, with 
a support table for the receiving and mounting of the base 
of the second mounting, is provided which occupies a pre 
determined position with respect to the sample and the de 
tectors of the spectrometer. As a result of these features, 
an adjustment is obtained of all parts relative to the rota 
tion axis of the spectrometer. 

In the supporting device, according to the invention, all 
of the adjustment processes may be completed by the 
manufacturer of the instrument at the factory. For ex 
ample, the crystal mounted in customary manner can be 
adjusted in the second mounting in a device at the factory 
relative to the base of the second mounting remote from 
the crystal, and the support table of the crystal holder in 
the X-ray spectrometer is likewise completely adjusted 
by the manufacturer with regard to its position, i.e., with 
regard to its position as well as with regard to its inclina 
tion relative to the sample and to the detectors of the 
spectrometer, and also for example, to the counting tubes. 

Consequently, while the crystal is rigidly cemented in a 
known manner into the ?rst mounting or is glued into such 
mounting or rigidly attached to such mounting in another 
manner, the crystal so mounted is supported in the second 
mounting in an adjustable manner. This may be accom 
plished by the feature that adiustment screws and coopera 
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ble springs are provided. Expediently, these elements are 
disposed in bores in peripheral portions of the ?rst mount 
ing. Consequently, the ?rst mounting laterally surrounds 
the crystal, with its edge portions appropriately con 
structed with su?icient width to accommodate the adjust 
ing screws and cooperable springs. 
The base of the second mounting remote from the 

mounted crystal and the supporting table on the crystal 
holder must be brought into a speci?c position relative to 
each other, and in a preferred form of the invention this 
is accomplished in such a manner that the base of the 
second mounting remote from the mounted crystals, which 
forms the reference plane for the adjustment of the crys 
tal within its mounting, and/or the supporting table of 
the crystal holder which presents a de?ned position rela 
tive to the elements of the spectrometer, is provided with 
magnets and that the other cooperable member consists of 
a paramagnetic material. In the magnetic retention of 
the second mounting and crystal on the supporting table 
of the crystal holder, the magnets may be ?ush with the 

- respective plane of the table, whereby the entire table ac 
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tually de?nes the supporting plane. However, it is also 
‘possible to let the magnets extend outwardly from the ac 
tual table plane, in which case the magnets can be held 
by means of adjusting screws which serve for the adjust 
ment of the supporting plane, i.e., of the base of the sec 
ond mounting. 

Since the magnetic attraction is effective primarily in 
the direction of the ‘lines of the magnetic ?eld, it will be 
as a rule desirable to provide lateral stops in the support 
plane for the second mounting and the associated mounted 
crystals; 

Often there is the desire or requirement to be able to 
selectively bring any of several crystals into operating posi 
tion. The supporting device according to the invention 
meets this requirement if the crystal holder contains as 
crystal changer several supporting tables in a drum-like 
assembly or turret which is so arranged that it may rotate 
about the axis of its shaft, which may be connected to 
suitable drive means. The turret can be so adjusted at the 
factory that all support planes, when swung into operating 
position, possess the speci?c required position relative to 
the sample and to the detectors of the spectrometer. 

If the instrument involved is an X-ray spectrometer with 
detectors that may be swung around an axis, this axis 
expediently is at least approximately perpendicular to the 
direction of the axis of the drum or turret of the crystal 
holder, since in this case play in the operating position 
of the individual crystals with respect to the ability of re 
producing the analysis, does not have such a pronounced 
effect. 

In order to control which crystal is in the operating 
position and whether the swinging motion has been com 
pleted, cam means for the operation of contacts may be 
associated with the turret, which are disposed in suitable 
circuits for maintaining the turret in position. 

In the following the invention is explained in geater 
detail by means of the example of construction illustrated 
in the ?gures, wherein like reference characters indicate 
like or corresponding parts, and in which: 

FIG. 1 is a top plan view of a crystal setting embodying 
the invention; 

FIG. 2 is an end elevation of the structure illustrated 
in FIG. 1 with a portion broken away to show the details 
thereof; , 

FIG. 3 is a side view of a crystal holder, constructed 
as a crystal changer; and 
FIG. 4 is a front view of the structure of FIG. 3 with 

portions broken away to show the details thereof. 
Referring to FIGS. 1 and 2, the reference numeral 1 

designates the crystal which is rigidly held, in known man 
ner. in a ?rst mounting 3, for example, by gluing or 
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cementing, the glue recesses or bores 2 being provided for 
the purpose. The crystal so mounted is now assembled in 
a second mounting 4 in an adjustable manner. In order 
to obtain the desired adjustability, the mounted crystal 
is not rigidly disposed in the second setting, but is adjusta 
bly retained by means of adjusting screws 5 and coopera 
ble compression springs 6 in a more or less suspended 
manner within the second mounting 4. As is apparent from 
the to pview of FIG. 1, three adjusting screws 5 are pro 
vided in this embodiment to avoid static uncertainties. As 
particularly illustrated in the front view of FIG. 2, par 
tially shown in section, the adjusting screws 5 and the 
compression springs 6 are disposed in the longitudinally 
extending peripheral portions of the ?rst mounting which 
have been appropriately constructed with a corresponding 
width suf?cient to accommodate bores in which the respec 
tive springs are retained, the screws 5 being threaded into 
the bottom 7 of the second mounting 4. 
The parts 5 and 6 serve for the adjustment of the ranges 

of the crystal 1 re?ecting the X-rays to bring them into 
a de?ned position relative to the base member 8 of the 
second mounting 4 disposed at the side of the setting 1 
remote from the mounted crystal. This base cooperates 
with supporting means at the crystal holder in the spec 
trometer, said supporting means likewise being adjustable 
relative to the sample and to the detectors of the spectrom 
eter, which adjustment would be factory-set. 
An example of construction for a sample holder in the 

form of a changer, according to the invention, is illustrated 
in FIGS. 3 and 4. The crystal 1 is not illustrated in FIG. 
4 in order to clearly disclose a supporting table 10 there 
for. Such support table carries permanent magnets 11 
which serve for the retention of the second mounting 4 
(see FIGS. 1 and 2) carrying the mounted crystal. In ac 
cordance therewith, at least the bottom 7 of the second 
mounting 4 is constructed of a paramagnetic material. In 
the crystal holder illustrated in FIGS. 3 and 4, the mag 
nets 11 extend outwardly from the plane of the support 
ing table 10, and accordingly de?ne the actual support 
plane for the base member 8 of the second crystal mount 
ing 4. In order to provide the possibility of a simple ad 
justment for such magnets, they may be retained in opera 
tive position on the table 10 by means of screws. Accord 
ingly, in FIG. 4 the adjusting screws 12 illustrated are 
associated with those permanent magnets attached to the 
support table which is opposite to the visible support table 
10 in the installation represented in FIGS. 3 and 4. 

In order to provide security against a lateral sliding of 
the crystal mountings, retained only by magnetic force, 
rigid stops or catches 13 and 13a and resilient catches 14 
are attached to the individual supporting tables. In this 
construction the rigid catches 13 serve simultaneously for 
the operating of contact means 15 which are operatively 
disposed in mounting circuits, and enable the determina 
tion as to whether the crystal has swung into operating 
position, i.e., to determine whether the swinging motion 
thereof is completed. 
As already mentioned several times, the installation il 

lustrated in FIGS». 3 and 4 is a crystal changer with several 
crystals. The illustrated crystal holder may be supplied 
with four crystals of which in FIG. 3 only one designated 
by the numeral 1 is schematically illustrated. The support 
ing tables for the reception of the crystal, of which only 
the one designated by the numeral 10 is visible, in FIG. 3, 
are combined in a drum-like manner by oppositely dis 
posed pairs. This drum-like con?guration or turret may 
be rotated around the axis of the turret shaft 16 by means 
of gearing comprising the respective gears 17 to 21 and 
the coupling 22 by means of a motor (not shown). In 
order to retain the axis of the rotating shaft 16 and the 
supporting table 10 rotatable therewith into operating 
position, in a de?ned position relative to the sample and 
to the detectors of the spectrometer, a special bearing for 
the rotatable shaft 16 is provided, whereby the bearing 
play is as small as possible, the shaft 16 being urged into - 
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the recess 24 of the bearing block 25 by means of a spring 
23. The axis of the shaft 16 is perpendicular to the direc 
tion of the pivotal axis 26 of the spectrometer. 
The invention is not limited to the examples of con 

struction illustrated in the ?gures. For example, the crystal 
holder may be constructed for the reception of only a 
single crystal or for the reception of more than four 
crystals. A different number of adjusting screws and co 
operable springs for the support of the mounted crystal 
in the second mounting may be employed, without de 
parting from the principle, according to the invention, of 
the adjustment of the crystal relative to a plane formed 
by its mounting on the one hand, and of the creation of 
a support table having a de?ned position relative to the 
sample and to the detectors at the crystal holder in the 
X-ray spectrometer on the other hand, as well as the fact 
that these tWo structures can be assembled without re 
quiring any subsequent adjustment. The invention obvi 
ously may also be utilized in connection with the support 
of monochromatic crystals and samples. 
Changes may be made within the scope and spirit of 

the appended claims which de?ne what is believed to be 
new and desired to have protected by Letters ‘Patent. 
We claim: 
1. In combination, a spectrometer having a crystal hold 

er supporting table associated therewith, the said support 
ing table having a set position relative to the position 
of the sample to be examined by the spectrometer and to 
the detectors of the spectrometer, and a crystal support 
ing device comprising a ?rst mounting member in which a 
spectrometer crystal is adhesively retained, a second 
mounting member having a base surface thereon, said 
?rst mounting member inserted in said second mounting 
member in a de?ned position whereby the ranges of re 
?ection of X-rays by said crystal have a de?ned position 
relative to the said base of the said second mounting mem 
ber, said ?rst member adjustably retained in said second 
member so as to allow movement of said ?rst member with 
respect to said second member to obtain said de?ned posi 
tion and said second member adapted to be retained 
against the said crystal holder supporting table in a pre 
set position relative to the supporting table and base sur 
face. 

2. The apparatus of claim 1 wherein the said ?rst mem 
ber is adjustably retained in the said second member by 
means of compressible springs entrapped between the said 
two members and adjustable screws connecting the said 
two members adapted to force the said two members to 
gether against the contra-acting force of the said springs. 

3. The apparatus of claim 2 wherein the adjustable 
screws and compressible springs are disposed in bores lo 
cated in peripheral portions of the ?rst mounting member. 

4. The apparatus of claim 1 wherein cooperable mag 
netic means are provided in association with the said 
crystal holder supporting table and the said second mount 
ing for retaining the said second mounting and table in 
assembled relation by magnetic attraction. 

5. An assembly according to claim 4 wherein said co 
operable magnetic means provided on the supporting table 
and second mounting member comprise magnets carried 
by one cooperable with a paramagnetic portion of the 
other. 

6. An assembly according to claim 5 wherein said mag 
nets extend outwardly from the plane of their supporting 
member and are retained in operative position by means 
of adjusting screws. 

7. An assembly according to claim 1 wherein the said 
crystal holder supporting table is in the form of a crystal 
changer containing a plurality of individual crystal sup 
porting tables in a turret arrangement, and drive means 
operatively connected to the turret by means of which 
it may be rotated about its axis to sequentially present 
individual supporting tables at an operating position with 
respect to the other elements of the spectrometer. 

8. An apparatus according to claim 7 wherein the 
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spectrometer is equipped with detectors which may be 
swung around an axis and in which the turret arrange 
ment is rotatable about an axis extending substantially 
perpendicular to the direction of the rotational axis of 
said detectors. 

9. The apparatus according to claim 8 including lateral 
catches carried by the individual supporting tables for posi 
tioning the second mounting members thereon. 

10. The apparatus according to claim 9 including cam 
means on the turret arranged to operate contacts in a 
monitoring circuit for indicating the position of the turret 
arrangement. 
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