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This invention relates to an electrical cutting 
device and particularly to a device for cutting 
and removing predetermined portions of the 

. metallic coatings of objects such, for example, as 
the metallic electrode coatings of piezoelectric 
crystal plates. 
An object of the invention is to facilitate the 

removal of predetermined portions of the metal 
lic coatings of objects. . , 
Another object of the invention is to facilitate 

the production of piezoelectric crystal plates. , 
A more speci?c object of the invention is to 

facilitate the removal of predetermined, narrowly 
defined portions of the metallic electrode coatings 
of piezoelectric crystal plates without damage to 
the remainder of the coating or to the crystal 
itself. ' 

Piezoelectric crystal plates are, as is well 
known, commonly used as elements in electrical 
circuits where a constant frequency is essential, 
and are ofincreasing importance as elements in 

networks. When these 
electrical circuits it is 

necessary, of course, that some means be pro 
vided whereby the plates may be electrically con 
nected to the other elements of‘ the circuit. It 
is common practice to provide, for this purpose, 
metallic electrode coatings on the surfaces of the 
crystal plates, these coatings being electrically 
conductive with respect to the surfaces to which 
they are applied. The external conductors of the 
circuit may then be conductively connected to the 
proper electrode coatings by suitable means. 
In connection with the‘ preparation of certain 

types of piezoelectric crystal plates, for example, 
the so-called ‘Fharmonic' crystals” described in 
Patent 2,185,599 issued 
Mason, entitled “Piezoelectric apparatus," it is 
desirable to divide the metallic'coatings into a 
pluralityv of electrically distinct‘ portions or 
patches ; this may be accomplished conveniently 
by removing or erasing narrow portions of the 
coating in a series of narrow, de?nite, straight 
lines, certain of which lines-may extend in a di-' 
rection at right angles to the direction or others 
of said lines. The device of the present inven 
tion is particularly adaptabl'e to the removal of 
the metallic coatings in such‘a manner. 
In accordance with a specific embodiment of 

the invention, a stylus is movably supported over 
a work supporting ‘table, a circuit for supplying 
current to the conductive stylus including as 
series elements the stylus, a potential source and 
the table, this circuit being completed through 
the metallic coating of the crystal when the crys 

tal is positioned on the table. It will be under 
stood that the coating extends over both major 
surfaces of‘ the crystal and over certain or all, 

r of the edges thereby affording the necessary com 
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pleting linkfor the circuit. As the point of the 
stylus is moved‘ over the face of the crystal the 
metallic coating contacted by the point of the 
stylus is burned away. _ ‘ 
A feature of the invention is means for so sup 

porting the cutting stylus with respect to ‘the 
crystal plate that a relative movement between 
the two may be attained that is effective to bring 
about removal of the electrode coating in a series - 
of straight, narrow, well-de?ned lines certain of 
which lines are in a direction at right angles to 
others of said lines. 
A complete understanding of the arrangement 

and operation of the device contemplated ‘by the 
inventionas well as appreciation of the various 
valuable features thereof may be. had by consid 
eration of the subsequent detailed description in 
connection with the drawing in which: 

Fig. 1 is a perspective view of a device for re 
moving predetermined portlons of a metallic 
coating which embodies features of the present 
invention; _ - 

Fig.2 is a schem 
involved in the device of Fig. 1; and , 

Fig. 3v is a perspective, enlarged view of a third 
harmonic cry?ital, the coating of which has been 
divided into\ ectrically distinct portions by use 
of the device of Fig. 1. 
Referring now to the drawing, there is illus 

trated in Fig. l a machine which embodies fea- v 
tures of the present invention, including a base 
ll on which is mounted the work supporting 
table I2. The table I2 is supported on a. carriage 
13 which is driven by a micrometer-screw in a 
horizontal direction parallel to the front edge 
of- base H. Knobs l4, l5 and 16 are provided for 
rotating the driving screw, knob i4 being pro 
vided with an index scale which, in conjunction 
with marker l1, indicates'the extent of movement 

A second index scale 2| is 
also provided for this same purpose. 

Stylus 24 is supported by a straight line link 
mechanism which includes a T-shaped member 
25 and an H-shaped member 28, member," being 
rotatablymounted on member 26 by pivots 21 
and 4| and member 26 being rotatably mounted 
-on horizontal arm 42 by pivots 48 and 44, Hori 
"zontal arm 42 is supported by vertical arm 45 
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which, in turn, is, mounted on base ll. Pivots 
21, II, It and 4,4 are so adiu?ted‘as to permit 
free relative movement of members II and 2‘ and 

tic of the electrical circuit - . 
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yet to prevent any “back-lash” of the members. 
Forward movement of member 26 may be limited 
by adjustment of thumb screw 40. , 

Stylus 24 may be of any suitable conducting 
material such as carbon or metal. The tip may 
be tungsten carbide, for example-it having been 
found by applicant that a tip of this material , 
resists wear and does not burn away readily. I 
A counter-balancing arm 46 is mounted on the 

rear edge of T-shaped member 25 and serves to 
so balance the ‘assembly that, while the point of 
stylus 24 is held in contact with the crystal dur 
ing the normal relative movements of the stylus 

10 

and crystal the pressure of the stylus on the ' 
crystal is “very light at all times; if desired, 
weights of desired magnitude may be placed on 
arm 46. - . 

Crystal plate 41 is shown mounted‘on work 
table l2 being held in proper position by spring 
biased arm 46, a knob 5| being provided on arm 
46 in order to facilitate movement thereof. A sec 
ond arm 62 is slidably mounted on work-table I2 
being held in desired position by thumb screw 66. 
After arm 46 has been set in desired position, the 
end of arm 62 may be'brought into, contact with 
the edge of arm 46 in order to prevent, by a cam 
ming action, further movement of arm 46. " 
Conductors i4 and 66 are provided for connect 

ing the source of potential to the machine, con- 
ductor 64 being connected directly to stylus 24 
by bolt 66 and conductor 66 being connected to 
the base of the machine and therethrough to 
worketable l2. Stylus 24 is electrically insulated 
from member 26 and the rest-of the machine by 
a wrapping 61 of suitable insulating material. 
The electrical circuit involved is illustrated 

schematically in‘ Fig. 2_where we have a circuit 
from one side'of potential source 6| through con 
ductor 62 to stylus 66, through the stylus to the 
conductive coating of crystal plate 64 and from 
the coated'plate to work-table 66, through con 
ductor 66 to the other side of potential source 6|. 
While potential source 6| has been shown as a 
battery, other sources, of potential may be uti 
_lized,, for example, potential may be supplied at 
a lowialternating current voltage by means of a 
transformer. ‘ . 

In order to further illustrate the invention, let 
us assume that the machine of Fig. l is to be used 
in order to divide the metallic coating of a crystal 
plate as shown in Fig. 3. As shown in Fig. 3, the 
coating on the front surface of crystal plate 6| 
hasv been‘ divided into two electrically distinct por 
tions by-cutting a thin line across the coating, this 
line comprising three straight, portions 82, 63 and 
64 extending in one direction, joined by two 
straight portions-l6 and v86 extending in a direc 

' tion at right angles thereto. Referring again now 
to Fig. 1, we will see how a line of this nature may 
be cut. Work-table i2 is ?rst so positioned by 
rotation of micrometer screw adjusting knob l4 
that the point of stylus 24 is just~ at the start of 
portion 6| of the desired line. Knob I4 is now 
rotated in the direction effective to cause hori 
zontal movement of table l2 to the right, the 
table preferably being moved at the approximate 
rate of one inch per second, As plate 41 is moved 
along under the stylus point the metallic ‘coating 
is burned away in a thin distinct line. As the end 
of portion 6| of the desired line is reached, motion 
of the table is stopped and stylus 24 is then moved 
by the ?nger towards the rear of the machine in ' 

i a direction at rightangles to the direction of the 
table movement in order to cut portion 62 of the 
desired line, stylus 24 also being moved at the 

/ 

15 

20 

2,243,057 
approximate rate of one inch per second. Rota 
tion of H-shaped member 26 about pivots 43 and 
44 permits stylus 24 to be moved‘ in the manner 
described; T-shaped member 25 is enabled to re 
tain a substantially horizontal position during ' 
this movement, however, due to its pivotal con 
nection (21 and 4i) to member 26. Member 26 
is precisely counter-balanced by arm 46, and ad 
ditional weights if necessary, so that the point of 
stylus 24 rests lightly on plate 41 during the 
movement of table i2 and the movement of the 
stylus itself. Upon completion of portion 62 of 
the line, the motion of stylus 24 is stopped and, 
while the stylus is held in position at the end of 
portion 92, knob I4 is again rotated in a direction 
to cause further horizontal movement of table i2 
in the same direction as ?rst moved in order to 
cut portion 93 of the desired line. As portion, 66 
is completed movement of the table is stopped and 
stylus 24 is then pushed with the ?nger in a direc 
tion opposite to that of the ?rst movement of the 
stylus ‘in order to cut portion 94 of the desired 
line. As the end of portion 64 of the desired line 
is reached stylus 24 is stopped and, held in posi 
tion, and knob I4 is again rotated to cause further 
horizontal movement of table I2 in the same di 
rection as ?rst moved in order to cut portion 06 

- of the desired line. 
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Applicant is uncertain at this time just what 
takes place at the point of contact between the 
metallic coating and the point of the stylus but 
believes that thecoating is burned away although 
there is some reason to suspect that an arcing 
process is involved rather than a burning process. 
Regardless of the exact process involved, the fact 
remains that the coating is removed in a thin, 
well-de?ned line and that the crystal itself is not 
damaged in any way. _ 

> It will be clear from the above description that 
the device’ is effective in, “drawing” precise 
straight lines on the coating of a piezoelectric 
crystal, certain of which lines are in a direction 
at right angles to the direction of the other lines. 
This has'been found a particularly di?icult task 
to perform with apparatus and methods used 
heretofore, for example, abrasive wheels. More 
over, the delicate structure of the crystal is not 
affected by the process; in the instance of meth 
ods used heretofore, ‘for example, the acid etch-v 
ing methodhthe' crystal has been found to be 
frequently damaged thereby. The drawing of 
straight accurate lines is facilitated by the par 
ticular mounting means provided for the stylus 
and the work-table whereby relative movements > 
of the s' ylus and the crystal in a precise accurate 
manner may be obtained. Actual tests have 
shown that as many as ten distinct, well-de?ned 
lines per millimeter can be drawn on the coating 

I, of a crystal by‘the device of the present in 
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vention. . , 

While a speci?c embodiment of the invention 
has been selected for illustration and detailed de 
scription, the invention is not, of course, limited 
in its application to the embodiment disclosed. 
The embodiment described should be taken as 
illustrative of ‘the invention and. not as restric 
tive thereof. 
What is claimed is: N 
l. A device for electrically rem'oving predeter 

mined portions of electrically conductive material 
from an'article coated therewith, comprising a 
base, an article supporting member movable 
laterally in a ?xed path on said base, a con 
ductive stylus, a straight line link mechanism for 
supporting said stylus above said article support 
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ing member whereby said stylus is also movable 
laterally in a ?xed path, the path oi! movement 
of said stylus being at right angls to the path 
of movement of said article supporting member, 
said straight line link mechanism including an 
H-shaped member and a T-shaped member, a 
standard supported on said se, means for ro 
tatably supporting one end of, said H-shaped 
member on said standard, means for rotatably 
supporting the wider end of said T-shaped mem 
ber on the other end of said H-shaped member, 
and means for mounting said stylus on the nar 

oi.’ said T-shaped member. 
2. A device for electrically removing predeter 

mined portions of electrically conductive material ~ 
from an article coated therewith, comprising a 
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base, an article supporting member movable ‘ 
laterally in a ?xed path on said base, a conduc 
tive stylus, a straight line link mechanism for 

, 3 

supporting said stylus above said article support 
ing member whereby said stylus is also movable 
laterally in a fixed path, 
of said stylus being at right angles to the path of 
movement of said article supporting member, 
said straight line link mechanism including an 
H-shaped member and a 'T-shaped member, a 
standard supported on said base, means for ro 
tatably supporting one end of said H-shaped 
member on said standard, means for rotatably 
supporting the wider end of said T-shaped mem 
ber 0n the other end of said H-shaped member, 
means for mounting said stylus on the narrower 
end 01 said T-shaped member, and means 
mounted on said wider-end of said T-shaped, 
member for counterbalancing the weight 01' said 
stylus. ' = ' i 
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