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ABSTRACT: A combined, portable crystal mount and 
goniometer apparatus having built-in vertical and horizontal 
goniometer members, and an adjustably mounted crystal 
holder member adapted to be rigidly positioned on the camera 
track of a standard type of X-ray diffraction apparatus and 
thereby extend the latter’s inherent ability in taking Laue pat 
terns of small types ‘of crystalline structures to the further 
capability of taking X-ray diffraction pictures of the relatively 
large or macro~type crystal. 
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- CRYSTAL MOUNT AND GONIOMETER FOR TAKING 
LAUE PATTERNS AND FOR ORIENTATION OF LARGE 

SINGLE CRYSTALS 

BACKGROUND OF THE INVENTION 

' The present invention relates generally to the taking of X 
ray diffraction pictures of crystal structures and‘, in particular, 
to an improved combined crystal holder and goniometer 
device for assisting in the production of Laue patterns of the 
macro-type of crystals. ' i , _ I 

In the present investigation of various crystalline structures, 
certain natural crystals have been collected ' from North 
Dakota, Colorado, the Far East, and more recently, from 
South America, and in particular, ‘from Brazil. Crystalline 
structures have been utilized to good effect in various ?elds of 
interest to the research community, such as in communica 
tions. This interest has encouraged the development of dif 
ferent techniques in the study of crystals and, in particular, X 
ray diffraction cameras have been utilized for some time to 
obtain Laue patterns, and thereby identify the particular 
structure of certain crystals. Previously developed cameras of 
this type have used the wet development process in order to 
develop the film exposed to the X-ray of theparticular crystal 
under examination. Because of the considerable extended 
time periods required in the wet process development, the use 
of a dry development process involving the Polaroid flat ?lm 
cassette for obtaining the aforementioned Laue pattern has 
been under recent consideration. With the latter method, the 
so-called “back re?ection” type of X-ray pictures are 
produced. ' 

Since'the aforementioned dry development process ‘offers 
obvious and signi?cant advantage in the X-ray diffraction pic 
ture study of crystalline structures due to its speed of develop 
ment, further study thereof has continued; however one ap 
parent disadvantage has been that with presently existing 
crystal mounting means, only the smaller type of'crystals can 
be satisfactorily X-rayed. The crystal mounting means result 
ing from the present study is considered unique in that it may 
be combined with previously-developed X'ray diffraction ap 
paratus and thereby ensure the investigation of the larger, or 
macro-type specimens to determine their particular crystalline 
structure. The present system for examining the macro-type 
crystal, which may be taken as meaning crystals of a size in ex 
cess of 1 inch X 3 inch X 5 inch, accomplishes its function in 
the novel manner to be hereinafter summarized and explained 
in detail. 

SUMMARY OF THE INVENTION 

The present invention consists of a combined crystal mount 
and goniometer mechanism which includes basically a vertical 
goniometer element, a main frame member supported in posi¥ 
tion by the vertical goniometer, an adjustable crystal holder 
element mounted to the main frame member, and a horizontal 
goniometer element having base support means for supporting 
the vertical goniometer. The vertical goniometer further in 
cludes a dial portion having a main scale inscribed thereon 
and a vernier scale portion which is the element that speci? 
cally supports the main frame member. This vernier scale por 
tion is rotatably supported relative to the dial portion and is 
adjustable to various positions of adjustment to thereby simul 
taneously adjust the main frame member and the crystal 
holder element supported thereby to various positions of 
orientation about a horizontal axis. 
The horizontal goniometer also includes a main dial portion 

which is shaped to inter?t with the camera track of the X-ray 
diffraction apparatus with which it is combined, and a vernier 
scale portion. The latter constitutes one element of the base 
support means, and it is movable in rotation relative to the 
last-named, main dial portion. Since the base support means is 
rigidly interconnected with the vertical goniometer, any 
movement of the said horizontal goniometer-vernier scale 
portion also moves or adjusts the main frame member and 

2 
crystal holder element about a vertical axis, the collective ad 
justment of the crystal holder element about both vertical and 
horizontal axes thereby providing for the determination of the 
crystal orientation. . > 

Other advantages, as well as objects, of the present inven 
tion will become readily apparent from the following detailed 
description of the invention, taken in connection with the ac 
companying drawings, in which: 

SUMMARY OF THE DRAWINGS 

FIG. 1 is a top assembly view of the crystal mount and 
goniometer arrangement of the present invention shown posi 
tioned on the camera track of an existing mechanism; 

FIG. 2 is a front view of the assembly of FIG. 1, illustrating 
further details of the crystal mount and'goniometer arrange 
ment of the present invention; 

FIG. 3 is a right side view of the invention of FIGS. 1 and 2, 
_illustrating still further details of the crystal mount and 
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goniometer arrangement, and in particular, illustrating the 
unique crystal alignment device used with the inventive crystal 
mount assembly; 

vFIG. 4 is another front view, illustrating further details of 
the novel crystal alignment device shown in FIG. 3; 

FIGS. 5 and 6 represent top views of the lower and upper 
base plate members, respectively, that are utilized as an in 
tegral part of the inventive crystal mount; 

FIG. 7 represents a front view of one type of spacer element 
which may be placed between the ?lm cassette support means 
of an X-ray diffraction camera apparatus and the crystal 
mount of the present invention for thereby determining the 
correct distance between the plane of the crystal specimen 
under investigation and the ?lm being exposed to the X-rays 
'thereof; 

FIG. 8 illustrates a quartz crystal specimen shown mounted 
on a plate-form of crystal holder which, in turn, may be posi 
tioned on an extensiblearm element of the main crystal mount 
of the present invention; 

FIG. 9 represents another form of crystal holder which is 
utilizable with the present crystal mount, and which further 
shows a representative example of one type of clamp device 
utilizable for holding irregular-shaped, macro—crystals on the 
inventive crystal mount; and 

FIGS. 10, 11 and 12 respectively represent plan views of 
various forms of screen elements adapted to be used with the 
crystal holder of the present invention for uniquely providing 
for multiple exposure of the ?lm in examining the crystal 
structure of the specimen under investigation. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring generally to the drawings and, in particular, to 
FIGS. 1 and 2 thereof, the improved crystal mount assembly 
of the present invention is indicated generally at 30 as being 
mounted in position on a relatively enlarged, supporting 
member at 6 representing the camera track of an X-ray dif 
fraction camera apparatus. The ?lm cassette of this camera is 
shown at I. Said X-ray diffraction camera apparatus may in 
clude an X-ray generator (not shown) which provides the 
source of X-rays to be used in the investigation of one or more 
types of crystal specimens in the new and improved manner to 
be described in more detail hereinafter. In this regard, X~rays 
produced by such an X-ray generator are indicated in the 
present description by means of an arrow marked “A" in FIG. 
1. For the purpose of transmitting and directing the X-rays so 
produced, the relatively elongated and shielded X-ray trans 
mitting member at In may be utilized. An X-ray shielding 
shutter element may be provided in one portion of said X-ray 
transmitting member, as is indicated at the reference numeral 
1c, which shielding shutter element 10 may be utilized to open 
or close the end of an X-ray transmitting passage (not shown) 
in the member la and thereby control the transmission of X 
rays from the X-ray source. Said relatively elongated member 
1a is shown supported within a relatively enlarged base sup 
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port 1b which is, in turn, supported to one side of the ?lm cas 
sette 1. A screw adjustment device is utilized at 1d to 
releasably retain the member 1a interconnected with the sup 
port 1b. Of course, support 1b and said ?lm cassette 1 may 
likewise be shielded and incorporate communicating and cen 
trally located X-ray transmitting passages to thereby provide 
for the transmission of, and therefore the exposure to X-rays 
of any crystal specimen, such as that depicted at 4. Such rays 
are thereafter di?racted to the ?lm negative in the ?lm cas 
sette 1 to form thereon the previously mentioned Laue pat 
terns. 

The aforementioned crystal specimen 4, which may consist 
of a relatively enlarged crystal sample of substantially rectan 
gular or other regular shape, is shown as being mounted in 
close proximity to the ?lm in the said ?lm cassette 1 by means 
of a metallic specimen-plate holder element 5. The latter, 
which is also made into a rectangular con?guration, is in turn 
mounted on a second, metallic plate of similar con?guration. 
This second plate consists of the head portion 16a of a rela 
tively elongated arm member 16 which, together therewith, 
constitutes one form of a crystal holding means utilized with, 
and forming an integral part of, the overall crystal mount as 
sembly 30 of the present invention. Said arm member 16 is 
releasably or extensibly held within, and thus is supported by 
an enlarged, hollow, and relatively long and preferably tubu 
lar-shaped arm-support member 18. The'latter member 18 is, 
in turn, releasably retained in close-?tting relation within a 
relatively enlarged opening 17a (Note FIG. 2) provided ad 
jacent one end portion of the main, rectangular-shaped, frame 
member 17 of the present crystal mount assembly 30. The said 
arm-support member 18 is made hollow in form, as indicated 
hereinbefore, and is designed with an inside diameter surface 
portion so dimensioned as to snugly ?t the outside diameter 
surface of said arm member 16, as is indicated in the afore 
mentioned FIGS. 1 and 2. The said main frame member 17 is 
provided adjacent to the end thereof containing the aforesaid 
opening 170 with a narrow cutout, or groove at 17b which 
groove 17b provides an opening in the top surface of the frame 
member 17 and further extends downwardly therefrom to 
communicate with the aforesaid enlarged opening 17a. With 
this arrangement, and with the use of an adjustment screw 
(not shown) built into the side edge portion of said frame 
member 17 at a point substantially adjacent the top surface 
thereof and adapted to extend inwardly a su?icient distance, 
the said arm-support member 18 may be releasably retained at 
a selected position within the opening 17a and, in this manner, 
ease of assembly and/or repair of the inventive arrangement 
may be facilitated. In the same manner, an adjustment screw 
member at 19 (Note FIGS. 1 and 2) may be utilized to ad 
justably position the arm member 16 in a selected position of 
adjustment so that the crystal specimen 4, mounted on the 
specimen-plate holder element 5, which is in turn positioned 
on the head portion 16a, is retained at an appropriate distance 
from the ?lm in the ?lm cassette 1. 
The previously described specimen-plate holder element 5 

is actually releasably mounted on the aforesaid head portion 
16a by means of a pair of adjustment screws provided at 16b 
and 16c, respectively, on the said head portion. These screws 
16b, 16c are engageable within aligned and threaded openings 
(not shown) provided in both the head portion 16a and the 
specimen-plate holder element 5. The use of such adjustment 
screws, as at 16b and 16c, which facilitate the removal and at 
tachment of crystal specimens to the said head portion 160, 
constitutes a key feature of the present invention, in that a 
number of different types of regular-shaped crystal specimens, 
such as the alternate form indicated at 4a in FIG. 8, may be 
each individually mounted on a separate specimen-plate 
holder element, such as that at 5a, in the aforesaid FIG. 8, and 
thereafter each combined plate holder element and crystal 
specimen mounted in the order of their intended examination 
on the said head portion 161: and then successively and 
quickly X-rayed through the simple manipulation of the said 
screws 16b, 16c. The specimen shown in FIG. 8 may, for ex 
ample, represent a quartz crystal. ‘ ‘ 
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4 
The aforementioned specimen-plate holder elements, such 

as that indicated at 5 in FIG. 1, or that at 5a in FIG. 8, are of 
generally rectangular con?guration and, as previously in 
dicated, are utilized with macro-crystal specimens of generally 
regular shape. However, in the event it is desired to subject 
macro-crystals of irregular shape to X-ray diffraction ex 
amination, another unique feature and advantage of the 
present invention is that, with the simpli?ed hollow support 
member 18, which has been previously described as being 
positioned within the enlarged opening 17a formed in the 
main frame member 17, any number of different types of al 
ternate forms of crystal holders may be utilized with, and as 
part of the present crystal mount assembly 30. For instance, to 
properly support crystal specimens of irregular con?guration, 
the alternate crystal holder disclosed in FIG. 9 may be easily 
mounted to the said main frame member 17. Thus, the 
modi?ed rod element shown at 24, to which the clamp device 
25 may be interconnected in an opening provided therein as 
indicated, may be easily mounted or installed within the previ 
ously described hollow support member 18 and then quickly 
rigidly adjusted in position through appropriate manipulation 
of the aforementioned adjustment screw member 19, after of 
course, ?rst removing the previously installed extensible arm 
member 16 and head portion 16a. In this manner, irregular 
shaped, macro-crystals may be easily and quickly clamped 
into correct position in close proximity to the ?lm in the ?lm 
cassette 1 by means of the operation of the clamp jaws at 25a 
and 25b comprising the said clamp device 25. The latter ele 
ments may be easily actuated between their crystal-holding 
and releasing positions by operation of the clamp adjustment 
and threaded device means at 26. 
Again referring to FIG. 1, it is seen that the previously men 

tioned head portion 16a may be rigidly fonned on, or affixed 
to one end of, a ?rst, relatively short shaft, or rod portion 16d, 
as for example by means of a plurality of screw elements (not 
shown), or bolted or otherwise af?xed thereto in any suitable 
manner. To the other end of said relatively short shaft, or rod 
portion 16d may be adjustably or pivotally attached one end 
portion of a relatively long shaft or rod portion 16f, the shaft 
portions 16d and 16f collectively constituting the previously 
described crystal holding means are member 16, and being 
pivotally mounted to each other at the pivot 16e. This pivotal 
interconnection provides for tiltable or adjustable movement 
of the head portion 16a to permit the latter element to follow, 
or conform with the contour of the plane of the crystal to be 
examined. 
The complete crystal mount assembly 30 further includes, 

in addition to the previously described crystal holding means, 
comprising arm member 16 and head portion 16a and main 
frame member 17, a baseplate portion indicated generally at 
20 in FIGS. 1 and 2 and in more detail in FIGS. 5 and 6. As 
particularly viewed in the latter ?gures, baseplate portion 20 
includes a lower plate 21 (FIG. 5) and an upper plate 22 (FIG. 
6). As noted in FIG. 5, lower plate 21 is speci?cally curved on 
one end portion thereof, as indicated generally at 21a, to 
thereby precisely inter?t with a corresponding curvature on 
the surface of the appropriate face of, and thereby provide 
support for, the base support portion 23a (Note FIG. 2) of a 
vertical goniometer at 23, which forms an important and in 
tegral part of the present crystal mount assembly 30 and which 
may be further appropriately bolted in an upright position to 
the upper plate 22, as for example by means of a screw ele 
ment at 27 (FIG. 1) that engages in one appropriate opening 
provided therefor at 1 1 in upper plate 22 (FIG. 6). Additional 
rigid interconnection is provided therebetween by means of 
the screw element at 28 (FIG. 1) engaging within a threaded 
opening at 10 (FIG. 6). In this connection, a horizontal 
goniometer is illustrated at 29 as being rigidly supported in de 
pending relation beneath said lower plate 21. Said horizontal 
goniometer is further uniquely designed with a dial portion 
having a main scale inscribed thereon, as indicated at 29a, and 
with the bottom thereof having a centrally disposed, ?at 
recessed surface portion, indicated generally at 29c, and op 
posite side edge surfaces integrally formed thereon and 
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disposed in downwardly depending relation therefrom, as is 
indicated at the reference numerals 29d and 29e, respectively. 
With such an arrangement, the said flat recessed surface por 
tion 290 and side edge surfaces 29d, 29:; ' are speci?cally 
dimensioned to exactly inter?t in snug-?t, sliding relation on 
top of the previously described camera track 6. In this 
manner, the crystal mount assembly ‘30 of the present inven 
tion is both supported in a stabilized manner and is easily ad 
justable to the correct position relative to the film cassette 1. 
For this purpose, a pair of adjustment screws are provided at 
34 (Note FIG. 3) for releasably retaining the main dial portion 
29a of said horizontal goniometer v29 in an adjusted position 
thereon. The aforementioned lower and upper plates 21 and 
22 are affixed to each other, as by means of screw elements in 
terconnected therebetween, as is respectively indicated for ex 
ample at the reference numerals 12 and 12a, and at 13 and 
13a in the aforesaid FIGS. 5 and 6. , 

Horizontal goniometer 29 further includes a vernier scale 
portion at 29b which is actually inscribed on the aforemen 
tioned lower plate 21 and is revolvable or adjustable in rota 
tion along therewith about the screw adjustable-pivot means 
at 48 (See FIG. 2). Naturally, since, lower plate 21 is affixed to 
the upper plate 22, the latter element is also adjusted along 
with the said vernier scale portion. To releasably retain said 
vernier scale portion 29b in an adjusted position relative to 
said main dial portion 29a, the screw adjustment deviceat 47 
is utilized. Of course, the vertical goniometer 23 is affixed to 
the plates 21, 22 and therefore any adjustment of vernier scale 
portion 29b automatically rotates said vertical goniometer, 
and the main frame member 17 and crystal holding means 16, 
16a interconnected therewith. The said vertical goniometer 
23 likewise incorporates a main scale-inscribed dial portion at 
9 and a vernier scale portion at 23b. As in the case of the 
previously described horizontal goniometer 29, the vertical 
goniometer main dial portion 9 is ?xedly mounted, whereas 
the said vernier scale portion 23b is revolvably or rotatably 
mounted relative to said dial portion 9 about the pivot-stub 
shaft, shown at 45 as being interconnected therebetween. This 
?xed mount for the said main dial portion 9 is, of course, en 
sured by the previously described rigid interconnection 
between its base support portion 23a and the baseplate por 
tion 20. A screw adjuster element shown at 8 as mounted on 
the outer end of the shaft 45, is used to releasably retain the 
previously noted dial portion 9 in close, adjacent proximity to 
the vernier scale portion 23b. A second, screw adjuster ele 
ment is used at 7 for releasably retaining said movably 
mounted vernier scale portion 23b in an adjusted position 
relative to said fixedly positioned dial portion 9. For this pur 
pose, screw adjuster element 7 extends through and is slidably 
engaged within an arcuate-shaped slot at 9a (Note FIG. '3) 
forming a track or guide means, and which is integrally formed 
in the surface of the said main dial portion 9. 

integrally formed with, and as an extension to the aforesaid 
vernier scale portion 23b of the said vertical goniometer 23 is 
the main, frame-supporting bracket member at 46, which 
bracket member rigidly supports the intermediate, preferably 
tubular-shaped frame supporting member 49, which in turn, is 
rigidly engaged within the relatively enlarged frame opening 
49a formed adjacent the end portion of the main frame 
member 17 opposite the previously described enlarged frame 
opening 17a. Thus, the said frame member 17,.and the previ 
ously described crystal specimen mounted on the plate holder 
element 5 is positioned in one or the other positions of adjust 
ment by the movement of the said vernier scale portion 23b 
relative to said main dial portion 9. b 

In addition to the above-described crystal mount assembly 
30, the inventive system further includes a novel crystal-cen 
tering and alignment device, indicated generally at 31 in FIG. 
3. In the latter FIG. 3, said device 31 is shown assembled in 
position with the aforesaid crystal mount assembly 30, 
whereas in FIG. 4, further details thereof are illustrated with 
the said device 31 shown disassembled from the inventive 
crystal mount assembly. The device 31 is indicated as consist 
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6 
ing principally of a main upright block-supporting and center 
ing portion at 32, and one or more spacer-crystal alignment 
blocks at 33. 
The above-described upright, main block-supporting and 

centering portion 32 may incorporate on one end thereof; 
namely its bottom end, a unique con?guration specifically 
adapted to engage with, and be supported on the camera track 
6. For this purpose, the said bottom end of said centering por 
tion 32 is made with a centrally disposed, ?at recessed bottom 
surface portion at 35 (Note FIG. 4), which forms the opposite 
ly disposed, depending side edge portions at 36 and 37. The 
latter are designed to overlap opposite side edges of the 
camera track 6 in a substantially snug-?t, and sliding relation 
thereto similar to the previously described, overlapping and 
downwardly depending opposite side edges 29d and 29e 
formed on the bottom of the horizontal goniometer 29. 
Mounted in the right side (as viewed in FIG. 4) of the said 
main upright block-supporting and centering portion 32, ad 
jacent to the said depending side edge portion 36 is the screw 
adjustment device at 38, which is used to actuate the spacer 
element 39 for its adjustable movement to the right or left and 
thereby either rigidly interconnect the crystal-centering and 
alignment device 31 in overlapping relation to the said camera 
track 6, or when appropriate, to release the same from the said 
track. 

In utilizing the above~described alignment device 31 with 
the inventive crystal mount assembly 30 in order to properly 
center and position the crystal specimen 4 at the correct 
distance relative to the ?lm in the ?lm cassette 1, the former 
device may be, ?rst, mounted in position, as shown in FIG. 3, 
on the camera track 6 and thereafter clamped in place by the 
correct adjustment of the spacer element 39 (FIG. 4) through 
manipulation of the‘ screw-adjustment device 38. Thereafter, 
the crystal mount assembly 30 may be positioned on the same 
camera track 6 by mounting the horizontal goniometer 29 
with its depending opposite side edges 29d and 29a in over 
lapping and snug-?t relation on the said track in substantially 
adjacent relation to the ?lm cassette 1. The said crystal mount 
assembly 30 is them slidably moved on the said track 6 
towards the alignment device 31, which has already been 
mounted on the track 6, until a speci?cally designed cutout or 
recessed surface portion, indicated at 40a, in the rear support 
ing structure 40 provided for the main dial portion 29a of the 
horizontal goniometer 29, and which further supports the 
previously mentioned adjustment screws 34, exactly meshes 
with a correspondingly designed projectinglike surface 
formed, as indicated generally at 36a, on the previously noted 
depending side edge portion 36 (Note FIG. 3). Once the sur 
faces 36a and 40a having fully intermeshed and the said ad 
justrnent screws 34 clamped in position, then it is only neces 
sary to adjust the position of the crystal specimen 4 by the 
slidable manipulation of the previously described crystal hold 
ing means arm member 16 (Note FIGS. 1 and 2) within its hol 
low support member 18 until the plane of the said crystal 
specimen 4 and the previously noted blocks 33 are brought 
into contact with each other. Of course, the said blocks 33 and 
the remainder of the said alignment device 31 is so dimen 
sioned that the desired distance between the ?lm and the 
crystal plane is attained, after the above-described centering 
operation has taken place, and the alignment device 31 
thereafter removed and the crystal mount assembly 30 read 
justed on the camera track 6 until it is brought into contact 
with the base support means (not shown) for the ?lm cassette 
1. At this time, the effective distance between the plane of the 
crystal specimen 4 and the film in the said ?lm cassette 1 has 
now been set at a predetermined distance appropriate to the 
present investigation, as for example, 3 cm. Should a different 
distance, such as 5 cm., be desired, it is only required that an 
appropriately dimensioned spacer element, such as that de 
picted at 41 in FIG. 7, be interposed between the centering 
and alignment device 31 and the face of the horizontal 
goniometer 29 during the previously described crystal-center 
ing and alignment operation. Another unique and novel fea 
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ture of the present assembly resides in its ability to use the 
same ?lm in the ?lm cassette 1 for multiple exposures before 
the ?nal development thereof occurs. To this end, a number of 
masking elements, as for example those illustrated respective 
ly at 42, 43 and 44 in FIGS. l0, l1 and'12, may be utilized. As 
seen clearly in the said ?gures, each masking element 42, 43, 
44 affords an inherent or built-in capability of providing the 
X-ray exposure of a different crystalline plane or planes of a 
particular test specimen, as at 4 in FIGS. 1 and 2, by the incor 
poration of a cutout or X-ray-transmitting opening at a dif 
ferent orientation in the surface thereof. In FIGS. 1 and 2, one 
of these masking elements, namely that of FIG. 10, is depicted 
at 3 as being mounted in place over, and between the ?lm cas 
sette I and the crystal specimen 4. Said masking element 3 is 
retained in its position by means of the clamp device 2. In this 
way, by the alternate and/or successive use of different mask 
ing elements, as at 42, 43, 44, the same ?lm negative may be 
used for several exposures of the crystal specimen 4, and thus 
the correct orientation thereof more quickly determined. 

In operation, the aforementioned crystal specimen 4, after 
being mounted on the face of the specimen-plate holder ele 
ment 5 is exposed to X-ray radiation from an appropriate X 
ray generator and the X-rays generated thereby are directed in 
the direction of the arrow “A" through an aperture or opening 
in the previously noted X-ray transmitting member la, from 
whence they are thereafter directed through appropriately 
aligned openings in the ?lm cassette 1 to the crystal specimen 
4. From the latter, the X-rays are diffracted back to the nega 
tive ?lm in the ?lm cassette 1. During this process, the above 
described masking elements such as at 42, 43 or 44 in FIGS. 
10, 11 and 12, may be utilized, in respective turn, to thereby 
provide for the previously noted multiple exposure of the 
same negative ?lm in the said ?lm cassette. Additional expo 
sures may be made with a particular masking element, as at 
42, 43, or 44, installed with the crystal specimen 4 rotated at 
various angular positions of orientation by the relative adjust 
ment respectively between the main scale-inscribed dial por 
tions 9 and 29a, respectively, of the vertical and horizontal 
goniometers 23 and 29, with respect to their corresponding 
vemier scale-inscribed portions 23b and 29b. The said relative 
adjustments may be made until Laue patterns of uniform dis 
tribution and thereby representing the correct crystal plane 
orientation have been recorded and observed on the ?lm in 
the ?lm cassette 1. Thereafter, the combined crystal holding 
means 16, 16a and crystal specimen 4 may be removed as a 
unit and transferred intact to a diamond cutter and cut to the 
speci?cations indicated by the previously determined Laue 
patterns. 

I claim: 
1. In an X-ray diffraction camera apparatus for taking Laue 

patterns and for determining the orientation of crystalline 
structures, and further having a camera track, ?lm-cassette 
means containing a dry development type of ?lm, and an X 
ray transmitting member mounted to one side of, and having a 
shielded X-ray transmitting passage communicating with a 
central opening in the ?lm for transmitting X-rays 
therethrough to the other side of said ?lm-cassette means; a 
crystal mount assembly positioned in spaced relation to, and 
on the said other side of said ?lm-cassette means and mounted 
on said camera track; said crystal mount assembly comprising; 
a ?rst, direct, ?at and regular-shaped, crystal specimen plate 
holder element mounting, and thereby retaining the crystal 
line structure to be X-rayed on the front surface thereof and 
thus in close proximity to, and on the side of, said ?lm-cassette 
means and the ?lm contained therewithin opposite from said 
X-ray transmitting member and in direct alignment with the 
X-ray path therefrom; an adjustable, indirect, and inter 
mediately positioned, arm support extending towards and at 
right angles to the plane of said ?lm-cassette means when in 
one position of adjustment, and having one end portion incor 
porating a second, indirect, ?at and regular-shaped, plate 
holder element arranged in releasable mounting relation to 
the rear surface of said ?rst, direct-crystal specimen plate 
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8 
holder element; and a combined crystal specimen-and 
goniometer-adjustable support means comprising; a main, 
crystal specimen-frame support element having a hollow sup 
port member mounted in one side thereof and adjustably sup 
porting therein in snug-?t and telescopically arranged relation 
to said intermediately positioned and crystal specimen-in 
direct mounting, arm support for thereby maintaining the 
position of the said crystal specimen indirectly supported to 
the second, indirect plate-holder element thereof in the ap 
paratus X-ray path and at various predetermined adjustable 
distances from, and to the rear of said ?lm-cassette means and 
?lm; and goniometer-base support means interconnected 
with, and thereby retaining said main, crystal specimen-frame 
support element in upright relation on, and relative thereto, 
and further incorporating a pair of goniometer devices 
oriented at right angles to each other for selectively adjusting 
said frame support element and the crystal specimen ‘sup 
ported thereby about two axes disposed normal to each other; 
said pair of goniometer devices including a combined vertical 
goniometer device and vertical support means for adjustably 
supporting said main, crystal specimen-frame support element 
in its upright relation comprising a ?xed, main, vertical 
goniometer-scale-inscribed dial portion, a vertical goniome 
ter-vemier scale portion revolvable on, and movable relative 
to, said main, vertical goniometer-seale-inscribed dial portion 
about a supporting pivot shaft extending therebetween for ad 
justing the position of said main, frame support element and 
the crystal specimen carried thereby about a ?rst, horizontal 
axis, and means interconnecting said vertical goniometer 
device to said main, frame support element comprising a sup 
porting bracket member ?xed at one end thereof to the said 
pivot shaft of said vertical goniometer-vemier scale portion, 
and a tubular-shaped, interconnecting member ?xed at one 
end thereof to the other end of said bracket member and at 
tached to, and thereby supporting in ?xed relation at the other 
end thereof the side of said main, crystal specimen-frame sup 
port element remote from the attachment of its hollow sup 
port member with said intermediately positioned arm support; 
and a combined horizontal goniometer device and horizontal 
support means comprising a ?rst, main, horizontal base sup 
port plate portion rigidly affixed at one side thereof to the bot 
tom of, and thereby supporting said ?xed, main, vertical 
goniometer-scale-inscribed dial portion in upright rigid rela 
tion thereon, a second, horizontal goniometer-vemier scale 
plate portion rigidly supported in depending relation from, 
and rigidly interconnected with, said ?rst, main horizontal 
base support plate portion, and a third, ?xed, main, horizontal 
goniometer-scale-inscribed dial plate portion supported in de 
pending relation from said second, horizontal goniometer 
vernier scale plate portion and further incorporating a cen 

. trally disposed recessed portion on the bottom surface thereof 
in slidable adjusting and snug-?t relation on said camera track, 
said rigidly interconnected horizontal goniometer-vemier 
scale and base support plate portions being collectively 
revolvably mounted to the upper surface of said ?xed, main 
horizontal goniometer-scale-inscribed dial plate portion for 
simultaneously adjusting the said main, vertical goniometer 
scale-inscribed dial portion, and said main, frame support ele 
ment and crystal specimen interconnected therewith about a 
second axis oriented in transverse relation to the adjustment 
of said vertical goniometer-vemier scale portion about said 
?rst-named axis. 

2. In an X-ray diffraction camera apparatus as in claim 1, 
wherein said adjustable, indirect, and intermediately posi 
tioned arm support comprises a rodlike member releasably 
and adjustably retained at one end portion thereof in telescop 
ic, mounted relation within the said hollow support member 
incorporated in one side of said main, crystal specimen-frame 
support element; and said indirect, plate-holder element com 
prises an enlarged head portion assembled to the opposite end 
of said arm support and being further interconnected with a 
macro-crystal specimen of substantially regular con?guration; 
said head portion being pivotally and adjustably mounted on 
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said rodlike member to enable its independent movement and 
adjustment relative thereto and thus follow or conform with 
the contour of the crystal specimen mounted thereon. 

3. In an X-ray diffraction camera apparatus as in claim 1, 
wherein said adjustable, indirect, and intermediately posi 
tioned arm support comprises a clamp device having a main 
support incorporating one end portion releasably and ad 
justably inter?tting in an enlarged opening formed in one side 

l0 
of said main, crystal specimen-frame support element, and 
further projecting outwardly therefrom towards said ?lm-cas 
sette means and ?lm and terminating in a second end portion 
in close proximity to said ?lm and incorporating a pair of 

5 jawlike elements adjustable relative to each other for thereby 
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releasably retaining macro-crystal specimens of different sizes 
and irregular con?gurations. 


