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[57] ABSTRACT 
A crystal boule indexing ?xture, the fixture compris 
ing a frame including a pair of spaced apart, axially 
extending bores having parallel axes, and a pair of 
rods extending through the bores. A cover is hingedly 
connected to the frame through a hinge pin having an 
axis parallel to the axis of the bores, the cover being _ 
movable between a ?rst position overlying a portion of 
the rods to press a crystal boule against the rods and a 
second position to increase the spacing of the cover 
from the rods so as to permit entrance to and egress 
from the ?xture of such a boule. A lever projects from 
the cover and is biased so as to maintain the cover in 
its ?rst position. Means are also provided to engage 
the lever to override the biased cover to lift the cover 
into the second position to facilitate entry and re 
moval of the crystal boule. 

15 Claims, 3 Drawing Figures 
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CRYSTAL INDEXING FIXTURE 

The purpose of this abstract is to enable the public 
and the Patent Of?ce to determine rapidly the subject 
matter of the technical disclosure of the application. 
This abstract is neither intended to de?ne the invention 
of the application nor is it intended to be limiting as to 
the scope thereof. 

SUMMARY OF THE INVENTION AND STATE OF 
THE PRIOR ART 

The present invention relates to an indexing ?xture, 
and more particularly relates to a crystal boule index 
ing ?xture to be utilized on or in conjunction with crys 
tal slicing saws. 
Saws for cutting crystal boules, such as boules of sili 

con and germanium, have been employed in the elec 
tronics industry for a number of years. One of the prin 
cipal saws employed is of the type manufactured by 
Hamco Machine and Electronics Corporation, and is 
typi?ed in US. Pat. No. 3,039,235 issued on June 19, 
1962 to the aforementioned assignee. In these saws 
which may be categorized as “hole” saws, the saw 
blade takes the form of a thin ?at annulus which is pro 
vided with a cutting edge at the inner periphery of the 
annulus. The crystal is moved against the edge at a vari 
able rate of movement to cut a thin slice from the crys 
tal, and then the crystal is returned to the central por 
tion of the annular cutting device, indexed downwardly 
a small increment, and the cycle is repeated. 
While there have been numerous holders employed 

for carrying the boule so that it may be properly in 
dexed into the hole for jutting purposes, and while the 
machine has been modi?ed so as to permit proper ori 
entation of the crystal so that the cut or slice formed by 
the cutting operation will be along the proper crystallo 
graphic plane, such holding ?xtures have had, in the 
past, several disadvantages. For the most part the dis 
advantage has been the time required in adjusting the 
crystal so that it is properly held in the holder while 
feeding the crystal into the saw blade. Additionally, in 
asmuch as the crystal must be fed into the central open 
ing of the annular cutting blade, the holders have of ne 
cessity required a certain degree of freedom to permit 
sliding of the boule downwardly into the annulus while 
resisting the torque created by the moving blade as well 
as the torque created by the movement of the holder 
against the blade. Thus the boule must be held ?rmly 
so as to prevent radial shift thereof upon contacting the 
inner periphery (cutting edge) of the annulus while still 
allowing a degree of freedom so that it may be indexed 
through the holder for subsequent slicing cuts. 

Additionally, after a number of slices have been 
formed by cutting the crystal boule with the slicing 
blade or device, it is sometimes bene?cial to dress the 
blade with, for example, a silicon carbide dressing 
stick. With present apparatus, it is necessary to apply 
a special ?xture and jig to apply the dressing stick to 
the blade to thereby dress the blade. This, of course, 
takes additional time and reduces the machine 
throughput per work shift. 

In view of the above it is a principal object of the 
present invention to provide a novel crystal boule in 
dexing ?xture. 
Another object of the present invention is to provide 

a crystal boule indexing ?xture which is readily adapt 
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2 
able to existing saws such as crystal slicing “hole” saws. 

Still another object of the present invention is to pro 
vide a crystal boule indexing ?xture which will hold the 
crystal rigidly to prevent lateral or radial displacement 
thereof as the crystal is being cut by the cutting blade, 
but which will permit indexing of the crystal longitudi 
nally of the ?xture so as to permit repetitive placement 
of the crystal in a predetermined position for cutting 
slices of semiconductor crystal of uniform thickness. 
Yet another object of the present invention is to pro 

vide a crystal indexing ?xture which may be easily ori 
ented so as to permit cutting of the crystal along any 
desired crystallographic plane. 
Yet another object of the present invention is to pro 

vide a crystal boule indexing fixture in which a dressing 
stick may easily be mounted to facilitate ease of dress 
ing of the cutting edge of the blade of the machine 
upon which the ?xture is mounted. 

Still another object of the present invention is to pro 
vide a ?xture having a cover thereon to clamp the crys 
tal in a predetermined orientation relative to the ma 
chine while permitting ease of application of the cover 
to the boule and ?rm grasping of the boule while per 
mitting the boule to be easily indexed. 
Other objects and a more complete understanding of 

the invention may be had by referring to the following 
speci?cation and claims taken in conjunction with the 
accompanying drawings in which: ' 
FIG. 1 is a fragmentary front elevational view illus 

trating a crystal boule indexing ?xture constructed in 
accordance with the present invention; 
FIG. 2 is a fragmentary side elevational view of the 

?xture illustrated in FIG. 1; and 
HG. 3 is a fragmentary bottom view of the apparatus 

illustrated in FIGS. 1 and 2. 
Referring now to the drawings, and more speci?cally 

FIG. 1 thereof, a crystal boule indexing ?xture 10, con 
structed in accordance with the present invention, is 
illustrated therein. As shown in the drawing, the ?xture 
10 includes a frame 11 having a central body portion 
12 and projecting flange portions 13 and 14 extending 
from the body 12. The ?ange portions 13 and 14 in 
clude a pair of arcuate slots 13A and 14A respectively, 
which with bolts 15 and 16 serve to position the ?xture 
10 at a desired angle (in the plane of the paper) relative 
to a vertical axis, on the frame 17 of a cutting machine. 

In accordance with the invention means are provided 
on the ?xture to effect a three point location of a crys 
tal boule 20 to grasp the boule ?rmly so as to prevent 
tortional motion or movement of the boule as cutting 
is effected while permitting indexing of the boule for 
subsequent cuts as by a saw blade 18 rotating in the ma 
chine 19. To this end, and referring now to FIGS. 2 and 
3, the body 12 of the frame 11 includes upper and 
lower pedestal portions 21 and 22 respectively each 
having a pair of spaced apart axially extending bores 23 
and 24 therein, the bores having parallel axes and hous 
ing therein upstanding rods 25 and 26 respectively. As 
shown best in FIG. 3, each of the pedestals 21 and 22 
includes a recessed portion 27 which permits the cir 
cumference or surface of the rods to project outwardly 
away from the pedestals so as to permit engagement 
thereof by the surface of the boule 20. To prevent lon 
gitudinal displacement of the rods 25 and 26 in the 
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bores 23 and 24, set screws 25A and 26A are utilized 
to grasp the rods to the body of the frame 11. 

In order to clamp the boule 20 against the rods while 
permitting axial or longitudinal displacement of the 
boule therein, a quick release cover 30 is hingedly con 
nected to the frame and movable between a ?rst posi 
tion overlying a portion of the rods to press a crystal 
boule against the rods and a second position to increase 
the spacing of the cover from the rods to permit en 
trance to and egress from the ?xture of a crystal boule. 
To this end, and as illustrated in FIGS. 2 and 3, the 
cover 30 is generally arcuate in shape and subtends an 
angle of approximately 90° so that its terminal end 31 
substantially overlies a plane drawn perpendicular to a 
line joining the axes of the rods 25 and 26. In this man 
ner the terminal end may capture the crystal boule 20 
between the cover and the rods 25 and 26. 

In most instances, to facilitate and maintain align 
ment of the crystal while permitting proper indexing 
thereof parallel to the axes of the rods, as well as during 
the cutting operation, anti-torque means are provided 
on the cover to mate with means on the boule to inhibit 
rotation thereof. To this end, a glass ?lled phenolic key 
32 is bonded to the surface of the boule as with a semi 
rigid epoxy, such as an Emerson Cummings EC-45 
resin. The key registers, mates or coopreates with a 
keyway 33 in the cover adjacent the terminal end 31 
thereof. 
As illustrated best in FIGS. 2 and 3, the pedestals 21 

and 22 include a projecting end portion having hinge 
pin 34 receiving apertures 29A and 29B therein, in the 
illustrated instance the apertures 298 in each of the 
pedestals 21 and 22 connecting, through the hinge pin 
34 and bored bosses 35 and 36, the cover 30. A handle 
37 may be employed to facilitate grasping of the cover 

In order to facilitate proper clamping of the cover 30 
on the boule 20, quick acting clamp means are pro 
vided to facilitate moving of the cover between a ?rst 
position overlying the rods and pressing a crystal boule 
between the cover and the rods and a second position 
wherein the cover is lifted away from the rods so as to 
facilitate loading of the ?xture with a boule. To this 
end, and referring now to FIGS. 1, 2 and 3, the cover 
includes a projecting lever 40 having a bored hole or 
aperture 41 therein to receive a post 42 which is se 
cured as by threads to the ?ange 13. Intermediate the 
?ange and the lever is biasing means, in the illustrated 
instance a heavy spring 43 which tends to apply force 
about the hinge pin 34 against the lever and therefore 
tends to maintain the cover 30 in a position pressing the 
boule against the rods 25 and 26. To facilitate opening 
of the cover, against the bias of the spring 43, the post 
42 is connected to a sleeve 44 which ?ts intermediate 
a bifurcated cam 45 which is connected to actuating 
means, in the present instance a handle 46. Inasmuch 
as the sleeve is rigidly secured to the pin or post 42, 
while the bifurcated cam 45 is connected to the sleeve 
by a shaft 47 which is free to rotate in the sleeve 44, 
motion of the handle downwardly, in the illustrated in 
stance away from the cover, causes the lobe 45A of the 
cam the engage the upper surface of the lever effecting 
rotation of the cover 30 about the hinge pin 34 and ele 
vation of the cover into the second position. 
To prevent inadvertent movement of the cover when 

the boule is in position intermediate the cover and the 
rods 25 and 26, the sleeve 44 is provided with a groove 
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4 
48 therein, while the bifurcated cam includes a bored 
hole 49 therein which permits the entry to and egress 
therefrom of a locking pin 50. 

In the event a larger crystal boule 20 is desired to be 
sliced, the hinge pin 34 may be removed from the aper 
tures 29B and moved upwardly to the apertures 29A, 
thereby accommodating an increased diameter crystal 
boule. As is evident to maintain at least the same clos 
ing pressure of the cover against the boule a different 
spring may be employed or the existing spring may be 
shimmed to accommodate the increase in spacing be 
tween the ?ange and the lower surface of the lever 40. 
Additionally, a different cam and post may be neces» 
sary, or if the threaded end is of suf?cient length, the 
post may simple be unscrewed from the ?ange 13 as 
su?icient distance to accommodate the spacing be 
tween the holes 29A and 29B. _ 
Often during cutting or slicing the operator will no 

tice that the product being cut is receiving some sur 
face defects usually due to an increase in roughness of 
the blade, indicating that the blade requires dressing or 
replacement. In such an event, with existing machines, 
it is necessary to dismount the crystal indexing ?xture, 
or in the alternative to at least place it out of use and 
in a position so as not to interfere with the dressing op 
eration. With the ?xture of the present invention, it is 
a simple matter to place the dressing tool on one of the 
?anges, for example the ?ange 14. To this end, a dress 
ing ?xture 51 may be employed, the ?xture including 
a block 52 connected to the ?ange 14 and dovetailed 
to receive a slide 53 thereon to which is connected a 
dressing stick 54 as by a ring clamp or the like 55. The 
slide may have a mating dovetail as at 56 and include 
a rack gear which mates with a drive pinion 57 which 
permits elevation and depression of the dressing stick 
54 towards and away from the blade 18 shown sche 
matically in FIG. 1. The dressing stick may be com 
posed of any suitable dressing material, for example sil 
icon carbide, and may easily be adjusted as to the ring 
clamp 55 merely by loosening the ring clamp and mov 
ing the stick downwardly as the stick is used. 
Any typical conventional drive means may be em 

ployed to index the crystal boule 20 downwardly to 
permit slicing of the boule. For example, as shown in 
FIG. 1, a drive means 65 may be employed including 
a lead screw 66 or the like which is driven in a stepping 
fashion as by a stepping motor or an air drive, the lower 
end of the lead screw 66 abutting the crystal so as to ef 
fect axial displacement thereof along the guide rods be 
tween the cover and the guide rods. 
Thus the present invention provides a simple and yet 

novel crystal boule indexing ?xture particularly 
adapted to existing saws. 
Although the invention has been described with a 

certain degree off particularity, it is understood that the 
present disclosure has been made only by way of exam 
ple and that numerous changes in the details of con 
struction and the combination and arrangement of 
parts and the mode of operation may be made without 
departing from the spirit and the scope of the invention 
as hereinafter claimed. 
What is claimed is: . 
1. A crystal boule indexing ?xture, said ?xture com 

prising: a frame including a pair of spaced apart, axially 
extending bores having parallel axes; a pair of rods ex 
tending through said bores, a cover hingedly connected 
to said frame and movable between a ?rst position 
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overlying a portion of said rods to press a crystal boule 
against said rods and a second position to increase the 
spacing of said cover from said rods; a lever projecting 
from said cover and means biasing said lever to main 
tain said cover in said ?rst position; and anti-torque 
means on said cover to mate with means on a crystal 
boule to inhibit rotation thereof, said anti-torque 
means comprising one of a key and key-way, and said 
means on a crystal boule comprising the other of said 
key and key-way; and means to engage said lever to 
over-ride said biasing means to lift said cover into said 
second position. 

2. A crystal boule indexing ?xture, said ?xture com 
prising: a frame including a pair of spaced apart, axially 
extending bores having parallel axes; a pair of rods ex 
tending through said bores, a cover hingedly connected 
to said frame and movable between a ?rst position 
overlying a portion of said rods to press a crystal boule 
against said rods and a second position to increase the 
spacing of said cover from said rods; said frame includ 
ing a body portion and projecting ?anges, and means 
de?ning arcuate slots in each of said ?anges to permit 
adjustment of said body portion inia vertical plane; a 
lever projecting from said cover and means biasing said 
lever to maintain said cover in said ?rst position; and 
anti-torque means on said cover to mate with means on 
a crystal boule to inhibit rotation thereof, and means to 
engage said lever to over-ride said biasing means to lift 
said cover into said second position. 

3. A crystal boule indexing ?xture, said ?xture com 
prising: a frame including a pair of spaced apart, axially 
extending bores having parallel axes; a pair of rods ex 
tending through said bores, a cover hingedly cnnected 
to said frame and movable between a ?rst position 
overlying a portion of said rods to press a crystal boule 
against said rods and a second position to increase the 
spacing of said cover from said rods; a lever projecting 
from said cover and means biasing said lever to main 
tain said cover in said ?rst position; and anti-torque 
means on said cover to mate with means on a crystal 
boule to inhibit rotation thereof, and means to engage 
said lever to over-ride said biasing means to lift said 
cover into said second position, and a holder for a 
dressing stick; and means to adjustably position said 
holder in a direction substantially parallel to said rods. 

4. A crystal boule indexing ?xture, said ?xture com 
prising: a frame including a pair of spaced apart, axially 
extending bores having parallel axes; a pair of rods ex 
tending through said bores, a cover hingedly connected 
to said frame and movable between a ?rst position 
overlying a portion of said rods to press a crystal boule 
against said rods and a second position to increase the 
spacing of said cover from said rods; a lever projecting 
from said cover and means biasing said lever to main 
tain said cover in said ?rst position; and anti-torque 
means on said cover to mate with means on a crystal 
boule to inhibit rotation thereof, and means to engage 
said lever to over-ride said biasing means to lift said 
cover into said second position, and including drive 
means; and means for coupling said drive means to a 
crystal boule held intermediate said cover and rods to 
displace said boule in a direction parallel to said rods 
and therealong. 

5. A crystal boule indexing ?xture, said ?xture com 
prising: a frame including a pair of spaced apart, axially 
extending bores having parallel axes; a pair of rods ex 
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6 
tending through said bores, a cover hingedly connected 
to said frame and movable between a ?rst position 
overlying a portion of said rods to press a crystal boule 
against said rods and a second position to increase the 
spacing of said cover from said rods; a lever projecting 
from said cover and means biasing said lever to main 
tain said cover in said ?rst position; and anti-torque 
means on said cover to mate with means on a crystal 

boule to inhibit rotation thereof, and means to engage 
said lever to over-ride said biasing means to lift said 
cover into said second position; a hinge pin in said 
cover and means carrying said pin on said frame; and 
alternate hinge pin carrying means on said frame to dis 
place said cover further from said rods than when said 
cover is in said ?rst position. 

6. A crystal boule indexing ?xture, said ?xture com 
prising: a frame including a pair of spaced apart, axially 
extending bores having parallel axes; a pair of rods ex 
tending through said bores, a cover hingedly connected 
to said frame and movable between a ?rst position 
overlying a portion of said rods to press a crystal boule 
against said rods and a second position to increase the 
spacing of said cover from said rods; a lever projecting 
from said cover and means biasing said lever to main 
tain said cover in said ?rst position; including cam 
means bearing against said lever, and actuating means 
connected to said cam means to effect motion to said 
lever against biasing means; and anti-torque means on 
said cover to mate with means on a crystal boule to in 
hibit rotation thereof, and means to engage said lever 
to over-ride said biasing means to lift said cover into 
said second position. 

7. A crystal boule indexing ?xture in accordance with 
claim 6 wherein said biasing means comprises a spring. 

8. A crystal boule indexing ?xture in accordance with 
claim 7 including locking means for maintaining said 
actuating lever in a predetermined position. 

9. A crystal boule indexing ?xture comprising: a 
frame including a body portion and a pair of projecting 
?anges, means for adjustably mounting said ?anges to 
a surface; a pair of spaced apart, parallel, axially ex 
tending bores in said body portion; a pair of rods ex 
tending through said bores, and a recess in said body 
exposing a portion of the surface of said rods; a cover 
hingedly connected to said frame and moveable be 
tween a ?rst position overlying said exposed portion of 
said rods to press a crystal boule against said rods and 
a second position to increase the spacing of said cover 
from said rods; means to bias said cover to maintain 
said cover in said ?rst position, and means to overcome 
said bias to effect movement of said cover into said sec 
ond position. 

10. A crystal boule indexing ?xture in accordance 
with claim 9 including means in said cover for gripping 
a crystal to inhibit rotation thereof. 

11. A crystal boule indexing ?xture in accordance 
with claim 10 including a key way in said cover, said 
key way adapted for cooperating with a key on a crys 
tal. 

12. A crystal boule indexing ?xture in accordance 
with claim 9 including a holder mounted on one of said 
?anges, said holder including means to position a dress 
ing stick thereon, and means to adjustably position said 
holder in a direction substantially parallel to said rods. 
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13. A crystal boule indexing ?xture in accordance 
with claim 9 including a lever projecting from said 
cover, and said biasing means being in operative en 
gagement with said lever. 

14. A crystal boule indexing ?xture in accordance 
with claim 13 including cam means bearing against said 
lever, and actuating means connected to said cam 
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8 
means to e?‘ect motion to said lever against said biasing 
means. 

15. A crystal boule indexing ?xture in accordance 
with claim 14 including means for locking said actuat 
ing means in a predetermined position. 

* * * * * 


