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This invention relates to the art of cutting 
natural quartZ crystals (or **rock crystals''' aS 
they are Sometimes called) and has for its prin 
cipal object t0 proWide (d) a, simplified, inexpen 
Siwe, time Sa.wing method of cutting quartz, (b) 
one Which permits the use of Smaller, and con 
Sequently cheaper mother crystals in the pro-- 
duction of pieZoelectric and optical elements, and 
(c) one which enSures minimum Wastage of ma 
terial. 
The invention will be better understood from 

the following description considered in connec 
tion. With the accompanying draWing and itS 
scope is indicated by the appended claimS. 
In the draWing Wherein like reference char 

acters designate the same or corresponding parts 
in all figures, 

Figure 1 is a, wiew in outline and in perspective 
of a quartZ mother crystal cut, in accordance 
With the prior art, in planes normal to its optic 
(Z) axis, to proWide a plurality of Sections, 
Figure 2 is an eleWational wiew of one of the 

Sections of Fig. 1 Showing SubSequent cutiiing 
Operations dictated by the later described prior 
art method of producing so-called **W-cut'' piez0-- 
electric quartZ elementS, 

Figure 3 is a wieW in perspective of a quartz 
mother cryStal Which is marked to indicate an 
other prior art method of cutting **W-cut'' piezo 
electric elements therefrom, 

Figure 4 is a, Wiew in perspective illustrating 
Subsequent cutting operations required by this 
prior art method, 

Figure 5 is a wieW in perspective of a quartz 
mother crystal hawing cut therefrom (in accord 
ance with the present invention) a single bar 
WhOSe long dimensionS are Substantially parallel 
to the optic axis, 

Figure 6 is a, wieW in perspective of the bar of 
Fig. 4 remowed and cut into a number of semi 
finished **W-cut'' piezoelectric blanks, 

Fig. 't is a wiew in perspective of one of the 
blanks of Fig. 6, and 

Fig. 8 is a, wiew in perspectiWe of the bar of 
Fig., 4 1remOWed and cut into a number of Semi 
finished 2K-cut and ̀Y-cut pieZoelectric blanks. 
The term **W-cut'' as used herein designates 

any cryStal element, whose thickness dimension 
is inclined at other than a right angle with re 
Spect to the optic (Z) axis of the mother crystal. 
The orientation of W-cut crystals of both the 
*''thickneSS mode''' and **contour mode'' types are 
deScribed in considerable detail in British Patent; 
457.342 (1936). 
The term **X-cut'' or **Curie cut'' as herein 
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used designates any crystal element; whose thick 
neSS dimension lies along an X axis of the mother Crystal. 
The term **Y-cut'' or **Tillyer-cut'' as used 

herein designates any crystal element whose 
thickneSS dimension lies along a, Y-axis of the 
mother crystal. 
The term **Z-cut'' as used herein designates 

any crystal whose thickneSS dimension lies along 
the optic (Z-axis) of the mother crystal. As is 
knoWn in the art, Z-cut, crystals exhibit, Substan 
tially no pieZoelectric effect, but may, when Suit 
ably ground and finished, be employed as optical 
lenses and the like. 
In accordance with one widely used method of 

cutting W-cut, X-cut, Y-cut, and Z-cut crystal 
elementS. the practice has been to cut as many 
SlabS from the mother crystal in planes normal 
to the optic axis as the length of the crystal and 
the ultimate desired Size of the finished element 
Will permit. This is indicated in Fig. 1 of the 
draWing, wherein three Sections i, 2 and 3, re 
Spectively, each, Say, one-inch thick are shown 
cut from a mother crystal Q, whose optic axis is 
marked Z-Z. From these sections I', 2 and 3, 
bars 4 (Fig. 2) whose short, dimensions may be 
parallel to an 2K-axis or to an 2K-+-6 axis are cut. 
From the barS 4, the crystal elements 5 are cut 
at an angle determined by the particular char 
acteristic desired. Thus, referring to Fig. 2, if a 
V-cut crystal element hawing a zero or some low 
temperature coefficient of frequency is required, 
the elementS 5 may have their electrode faces 
inclined not only with respect to the Z axis and 
With respect to the major (M) and minor (N) 
apex faces but also With respect to the 2K-axes, 
all aS described in detail in the abowe-mentioned 
British Patent 457.342.. 
One Wery real Objection to the abowe described 

prior art method of cutting quartz is that it 
can not be practiced economically with mother 
Crystals of Small Size (e. g. **quartz candles'' up 
tO, Say, 2%2'' diameter) and, in the case of larger" 
mother crystals will result in the production of 
numerOuS uSeleSS fragmentS unleSS the mother 
Crystal is carefully Selected with a finished ele 
ment of particular Size in mind. In the case of 
the mother crystal here illustrated, the frag 
mentS 6, I and 8, or Some of them, may be used 
in the production of wery Small piezoelectric ele 
mentS (e. g. ''filter crystals'') but are usually dis 
carded in commercial production because of the 
difficulties incident to the identification of the 
natural axes of Such fragments. Another objec 
tion to this method of the prior art; resides in 




