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This invention relates to record cutting mech 
anisms in general and relates more particularly 
to record cutters for making laterally cut phono 
graph records. 

It has been found that the performance of 
record cutters available at the present time, par 
ticularly of lateral type cutters, is materially 
affected by the mechanical load on the cutting 
stylus. Both the frequency characteristic and 

a) 

the amount of harmonic distortion produced in () 
the recording process are dependent on the rec 
Ord material, the depth of cut, and the ampli 
tude of the recorded signal. This dependence 
of the performance on the stylus load may be 
due to any one or more of three factors: poor 
coupling between the cutting stylus and its hold 
er, flexible coupling between the transducer ele 

15 

ment and the Stylus holder, and insufficient . 
available mechanical driving force in the trans 
ducer itself. 
ner, the stylus bends somewhat while cutting 
the harder record materials. In fact, at the 
high frequencies the stylus may bend regardless 
of the type of record material being cut, and the 

When supported in the usual man- ... :) 

stylus itself may resonate within the useful high .5 
frequency range. Also, an additional resonance 
may be present because of flexibility between the 
transducer element, and the stylus holder even 
though the coupling between them appears to be 
rigid. 

It is therefore the principal object of this in 
vention to provide a lateral-type record cutter 
which has a smooth frequency characteristic 
and which is free from harmonic distortion when 
used to cut all usual record materials at usual 
depths of cut and recording amplitudes. 
A more specific object of this invention is to 

provide a piezo-electric lateral-type record cut 
ter, having a smooth frequency characteristic 
and low, amplitude distortion for all commonly 
used record materials, depths of cut, and re 
cording amplitudes. 

It is also an object of the invention to provide 
a lateral type record cutter in which the cutting 

SU 

35 

stylus is rigidly supported and closely coupled 45 
to the vibratory transducer element so that the 
entire moving system behaves as a single vibra 
tory system. 
Another object of this invention is to reduce 

the amount of damping necessary in a record 50 
cutter. 
Another object of this invention is to provide 

a lateral type record cutter in which the motion 
of the stylus is free from components in unde 
sired directions. 

the cutting stylus. 

(C. 179-100.41) 
Another object of this invention is to provide 

a structure which permits easy replacement of 

Another object of this invention is to provide 
a record cutter having high efficiency. 
Another object is to provide a record cutter 

that is simple in construction, that can be pro 
duced at low cost and that may be assembled easily. 
Another object of the invention is to provide 

a piezo-electric record cutter in which there is 
no steady mechanical bias applied to the crystal 
element. 

Still another object of the invention is to pro 
vide a piezo-electric record cutter in which the 
danger of breaking the crystal element is re 
duced to a minimum. 

In its broadest aspect the invention consists 
of a record cutting mechanism in which the cut 
ting stylus is rigidly supported upon and closely 
coupled to the vibratory transducer element so 
that there is effectively only one mechanically 
resonant System. By designing the cutter so 
that this resonance occurs at or above the high 
est frequency which it is desired to record, the 
amount of damping required may be reduced to 
a minimum since it will be understood that the 
damping embodied in most devices is used pri 
marily to reduce resonant vibrations. Further 
more, by designing the cutter to have a resonant 
frequency at or above the highest frequency 
which it is desired to record a moderate rise in 
efficiency at high frequencies may be obtained. 
Also since it is a mechanical system having only 
One degree of freedom, it is only necessary to 
apply damping to one member of the system. 
The elimination of additional resonances at fre 
quencies that are either in or, above the useful 
range reduces the total amount of wave form 
distortion in the record because resonance in the 
cutting mechanism accentuates, the harmonic 
distortion produced by both the recording ampli 
fier and the cutter itself at frequencies that are 
submultiples of the resonant frequencies. The 
elimination of additional resonances not only 
minimizes the harmonic distortion and improves 
the frequency characteristics, but probably also 
reduces the amount of intermodulation distor 
tion and the amplitude of undesired beat notes. 
The objects of the invention, have been 

achieved by employing a vibratory transducer 
element so designed and mounted that its ampli 
tude of vibration is not materially affected by 
the mechanical load imposed on it during the 

55 cutting process, even when hard record material 
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is cut, Rigidly attached to the vibratory ele 
ment is a small light-weight stylus holder that 
is arranged to support the cutting stylus at 
-spaced points near its opposite ends. The stylus 
is securely clamped against the supports by suit 
able means adapted to contact it at a third point 
preferably but not necessarily intermediate the 
supports. The clamping engagement may be 
provided by a stylus clanping screw, a spring 
clip or like means. By using this type of stylus 
holdier, it is possible to minimize vibratory bend 
ing of the stylus and to place the stylus reso 
nance far above the useful frequency range. 
Furthermore, since, the stylus is closely coupled 
to the vibratory element at two points near its 
ends, the element and stylius are effectively rig 
idly coupled together so that the stylus tip no 
tion is completely controlled by the transducer 
element. This is made possible with a light 
weight stylus holder because the transducer ele 
ment is disposed in the same plane as the stylus 
so that a minimum of material is used in the 
stylus holder. Another object of the invention 

s 
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is achieved by mounting the piezo-electric unit 
edgewise. Since the unit is very stiff in its edge 
wise direction, the possibility of breaking it by 
shock or the like is greatly reduced. 

in accordance with this invention, a stiff 
vibratory system having little mass is used in 
order to obtain the desired high resonant fre 
quency. Although it is possible to design a mag 
netic type record cutter enabodying a suitably 
stiff system, prefer to use a piezo-electric trans 
ducer element such as a Rochelle Salt bimorph 
unit. It will be understood that Rochelle Salt 
crystal units, particularly units of a size suitable 
for use in record cutters, are extremely stiff and 
therefore, when properly mounted, inherently 
possess the desired characteristics. 
The invention will be understood more fully 

through reference to the accompanying drawings 
taken in connection with the following descripe 
tions. The drawings show selected embodiments 
of the invention which should be considered as 
illustrative rather than limiting. 

In the drawings: 

s 
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Fig. 1 is an enlarged elevational view showing 
a preferred form of the invention, a side cover 
plate and its fastenings having been removed 
from the device to expose the internal structure. 

Fig. 2 is a sectional view of the device of Fig. 1 
taken along line 3-2 thereof. 

Fig. 3 is a pian view looking upwardly from 
the bottom of Fig. , the botton COver plate hav 
ing been removed from the device to expose the : 
internal structure. 

Fig. 4 is an enlarged scenetic perspective view 
showing the constructional features of the stylus 
end of the vibratory member, y 

Fig. 5 is an enlarged fragmentary elevational 
view similar to Fig. 1 &nd shows a modified con 
struction. 

Fig. 6 is a fragmentary sectional view taken 
along line 5-S of Fig. 5. 

Fig. is an enlarged elevational view of a 
modified construction, one side cover plate and 
its fastenings having been removed to show the 
internal construction, , , , 

Fig. 8 is a sectional view taken along line 8-6 
of Fig. . 

Fig. 9 is an enlarged fragmentary perspective 
view of the device of Figs. 7 and 8, showing the 
constructional features of the stylus end of the 
vibratory nember. 

Fig. i0 is an enlarged elevational view of a fur 
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the stylus. 

9,288,78 
ther embodiment of the invention, one side cover 
plate and its fastening having been removed to 
show the internal construction, additional por 
tions having been broken away for the same pur 
pose. 

Fig. is an enlarged sectional view showing 
a further embodiment of the invention. 

Fig. 12 is a sectirnal view taken on line 2- 2 
of Fig. . 

Fig. 3 is an enlarged fragmentary elevational 
view of a device embodying the invention and 
employing a modified form of stylus holder, one 
side cover plate having been removed to show the 
construction of the device, 

Fig. 4 is a plan view of a metal plate which 
may be bent to form the stylus holder shown in 
Fig. 13. 

Referring now to Figs. -4, which show a pre 
ferred form of the invention, it will be seen 
that the cutter consists of a bi-terminal torque 
type Rochelle Salt binorph unit disposed in a 
frame or case 2, being clamped flatwise therein 
between opposite side walls or cover plates 8 and 
4. The clamping is effected between pads 5, 6 
and 8, 6 of resilient material extending along a 
side edge of the unit and along one end edge re 
Spectively. These pads are preferably made of 
raaterial having damping properties, as for ex 
ample the material sold under the trade name 
of "KoroSeal.' They not only support the unit, 
but due to their extended area of contact with 
the unit, provide the necessary damping. Rivets 
, , , passing through holes 8, 8, secure the side 
walls 8 and 4 to the case 2. A stylus holder 9 
is rigidly secured as by cementing, to the other 
end of the unit. It ray be made of a suitable 
light-weight metal such as aluminum or mag 
nesiuna, or of piastic materials, and preferably is 
recessed along one side edge thereof so as to 
firmly engage the end portion of the piezo-elec 
tric unit. The opposite side of the holder is 
preferably provided with a concave W-shaped 
groove 6. A suitable stylus A3 is disposed in this 
curved W groove and contacts the stylus holder 
at the extremities 2, 2 thereof. In order to 
insure proper engagement between the stylus and 
the upper extremity of the stylus holder, the 
holder is inade somewhat shorter than the edge 
of the unit, to which it is attached. The sylus 
is held in place in the holder by means of a 
stylus clamping screw 3 threaded through the 
adjacent end well 8 of the case 2. A thin strip 
of resilient naterial 5 is disposed between the 
upper edge of the unit and the case 2, and ex 
tends beyond the end of the unit so as to also 
prevent rubbing contact between the case and the 
upper end of the stylus. A strip og insulating 
material 6 is disposed between the clamped end 
of the unit and the end wall of the case and 
is provided for the purpose of insulating the case 
from terminal leads 8, of the unit. The ter 
minal leads extend through the end wall 7 of the 
case, being insulated therefrom by means of 
plates 9, 9 of insulating material which are 
clamped firmly between the cover plate 3 and 
the end wall . Suitable connecting lugs 28, 20 
are mechanically and electrically connected to 
the terminal leads by means of rivets 2A, 2. A 
botton cover plate 22 is suitably secured to the 
case and substantially closes the assembly. An 
opening 23 is provided in it for clearance around 

The cutter is provided with suitable 
fastening means such as screws 24, 24 for attach 
ing it to a convenient support. 
As Pointed out above, the piezo-electric unit 
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is a multi-plate unit of the torque type. Such 
units are fully disclosed in U. S. Patent No. 
2,105,011 and U. S. Reissue Patent No. 20,680, and 
reference should be made to those patents for a 
complete understanding of the operation of such 
units. A torque type unit is used because it 
makes the inertia of the stylus and its holder less 
effective. The cutter shown in Figs, 1 to 4 pref 
erably employs a 4-ply unit which is quite long 
in comparison to its width. A multiplate unit 
is used to obtain a high voltage sensitivity. The 
length of the unit is so chosen that the mechan 
ical resonance of the system occurs at the high 
est frequency within the desired frequency range. 
The width is made small compared with the 
length so that the other resonaiaces occur above 
the useful frequency range. With the length 
and width of the crystal approximately equal, 
there would be, in most cases, two frequencies 
within or near the desired frequency range at 
which resonance occurs even though the stylus 
were closely coupled to the unit. When a long 
narrow unit is mounted in the manner shown, 
wave form distortion resulting from a bending 
motion of the unit is prevented. Furthermore, 
such type of mounting greatly simplifies the 
problem of rigidly supporting the cutting stylus, 

5 
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1 v. 
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3 
mined in this manner, the clamping screw 3 
was positioned in the end wall of the case so 
as to be substantially in xial alignment with 
the neutral axis thereof. It will be understood 
that by reason of this construction the clamping screw engages the stylus substantially at its pivot 
point which is intermediate the extremities of 
the V groove in stylus holder 9. The clamping 
screw accordingly can be tightened upon the 
stylus sufficiently to clamp the latter firmly 
within the V notches. The three points of sup 
port for the stylus raise its natural resonant 
frequency well beyond the highest frequency 

20 

which is to be recorded. Since the stress exert 
ed upon the stylus and upon the unit by the 
ciamping screw is transmitted through the unit 
in directions parallel to its neutral axis, no bias 
ing forces are created within the unit which 
night cause distortion. 

It will be apparent that the construction of 
the stylus holder permits easy replacement of 
the stylus since the latter will be guided by the 
curved V groove from the lower extremity up to 

25 

and makes it possible to achieve a high stiffness 
in the edgewise direction without the use of a 
stylus holder bearing. This reduces the possi 
bility of distortion due to the presence of a 
steady mechanical bias on the unit and greatly 
reduces the possibility of breaking the unit. As 
pointed out above, the stylus holder is rigidly 
and firmly secured to the end of the unit, being 
so closely coupled therewith as to form a single 
vibrating system with it. By reason of this close 
coupling, and the absence of a stylus holder 
bearing, no damping is required either for the 
stylus holder or for the stylus. The elimination 
of all damping material except that used to sup 
port the crystal, the low mass of the stylus 
holder, the elimination of the stylus holder bear 

- ing and the close coupling between the crystal 
and stylus all contribute to the high sensitivity 
of this cutter. - 

It will be apparent that if an alternating po 
tential is applied to the terminal lugs 20, 20, 
the stylus will move in a to and fromotion about . 
an axis which is substantially in alignment with 
the axis of stylus clamping screw 3. It will be 
understood that the normal behavior of a torque 
type unit clamped at one end is to twist out 
of its original plane about a longitudinal axis 
which extends substantially midway between the 
side edges of the unit. It will be observed, how 
ever, in the construction shown in Figs. 1 to 4, 
the unit is constrained at one end and along 
the upper edge, with the result that the longi 
tudinal axis of vibration is shifted upwardly an 
amount which is dependent upon the amount 
of restraint imposed by the clamping pads. This 
was done to obtain a lever effect providing great 
er motion of the stylus tip for a given angular 
displacement of the unit. By the use of suitably 
stiff damping material in the pads 5, 6 the axis 
may be shifted sufficiently so that it lies under 
the pads 5, 5. The position of the axis was 
determined by observing the pattern produced 
when some lycopodium powder was sprinkled 
onto the face of the unit when the unit was 
in operation. Alternatively, the axis could have 
been determined by probing the face of the unit 
with a light weight vibration pick-up or other 
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the upper extremity and will be properly aligned 
when it has been there inserted. The stylus 
clamping screw may then be tightened upon it 
with assurance that the stylus is properly seated 
and is rigidly supported, even though the stylus 
holder is hidden from view. It will also be 
noted that the clamping screw remains station 
alry and does not vibrate with the unit. 
In view of the various features of the con 

struction which have been mentioned above, it 
will be evident that the cutter shown in Figs. 1 
to 4 involves a simple construction which per 
mits of low production cost and which produces 
no more distortion than that which is inherent 
in the piezo-electric unit itself. Since the lat 
ter is very small, the wave form of signal re 
corded by this cutter is exceptionally good. Fur 
thermore, the sensitivity versus frequency curve 
is substantially flat except for a slight peak at 
the high frequency end of the useful recording 
range. 

Figs. 5 and 6 show a modified form of the 
device of Figs. 1 to 4 in which the clamping 
screw 3 has been replaced with a resilient 
clamping member such as a bent wire. The con 
struction has been further modified by 'substi 

50 tuting a bent metal plate for the stylus holder 

acters. 
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shown in Figs. to 4. Other parts of the as 
sembly shown in Figs. 5 to 6 correspond With 
Figs. 1 to 4 and bear the same reference char 

In this modified construction, the stylus 
holder consists of a bent metal plate 25 which 
firmly engages the end of the unit . It is pref 
erably cemented thereto. The plate is provided 
with two integral lugs 26, 26 which, as shown 
in Fig. 6, are bent outwardly therefrom and 
form two V-shaped guides. It will be apparent 
that this structure embodies the basic feature 
of the stylus holder shown in Figs. 1 to 4, but 
does not possess the advantage of the interme 
diate curved guiding portion of the latter. The 
stylus is held in place within the two V-shaped 
guides by means of a wire 2 which is hinged 
at 28 upon a lug 29 secured to the side wall 
3 of the case. The wire extends through a clear 
ance opening 30 in side wall 3 and through a 

70 latch opening in the other side wall 4. The 
latch opening is shown in Fig. 6, a portion of 
the stylus having been broken away to permit 
it to be seen. It consists of an elongated slot 
3 disposed below a retaining notch 32. It will, 

suitable means. After the axis had been deter- 75 of course, be apparent that in order to use this 
a 
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structure to clamp the stylus within the stylus 
guides 26, 26 the wire is moved to a free posi 
tion at the outermost end of slot 3. After the 
stylus has been properly positioned within the 
guides, the wire is then moved toward the oppo 
site end of the slot, being bent around the stylus 
sufficiently to clear the shoulder 33. It is then 
raised upwardly and permitted to Spring back 
into the retaining notch 32, where it is securely 
latched. It will be noted that the clamping wire 
27 of Figs. 5 and 6 has been so placed that it 
does not engage the stylus at the pivot point. 
In view of this condition, it will be understood 
that when the device is in operation, the stylus 
is forced to slide back and forth under the 
clamping wire in its to and fro motion. This 

5 
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sliding action may be beneficial in that it pro 
vides a limited amount of damping action. It 
will be understood, of course, that the retaining 
wire may, if desired, be disposed to contact the 
stylus at its neutral point in which case the 
frictional force will be reduced to a small value. 
If the wire is moved up to the torsional axis, 
a further modification may be obtained by pro 
viding the wire with a hardened metal point ; 
to bear against the stylus to further reduce the 
friction. In all such constructions, it will again 
be noted that the clamping wire remains sta 
tionary and does not vibrate with the piezo 
electric unit. 
Another embodiment of the invention is shown 

in Figures 7, 8 and 9. In the device of these flig 
ures, a rather long and narow multiplate piezo 
electric torque unit 35 is employed and is Sup 
ported in a case comprising a frame portion 36 
having side cover plates 38 and 39 secured there 
to as by means of rivets 40, 40, disposed in holes 
4, 4. As in the previous constructions, the 
unit is clamped between the side cover plates 
and clamping is effected by the end pads 42, 42 
and longitudinal pads 43, 43, all of which are 
composed of resilient damping material. In this 
construction, the stylus holder 44 consists of a 
bent metal plate 440 provided with two V notches 
45 and 46 for aligning the stylus 47. A U-shaped 
clamping screw body 48 is secured to the stylus 
holder plate .44a as by brazing or soldering the 
legs 49, 49 of the body thereto. A clamping screw 
50 is threaded through the end of the body, be 
ing positioned therein So as to engage the stylus 
at any desired location between the V notches 
45 and 46, Preferably, however, the clamping 
Screw and clamping Screw body are secured to 
the stylus holder so as to be symmetrically dis 
posed in axial alignment with the neutral axis 
of rotation of the piezo-electric unit. An open 
ing 5i is provided in end wall 52 of the frame 
36, being large enough to prevent contact be 
tween the frame and any portion of the clamp 
ing screw body when the device is in operation. 
The balance of the structure will be understood 
from the description of Figures 1 to 4. . . 

It will be observed that with a torque unit 
mounted as shown in these figures, the neutral 
axis of the unit extends longitudinally thereof 
and is Substantially midway between the side 
edges. By disposing the stylus holder 44, clamp 
ing screw 50 and clamping screw body 48 sym 
metrically about the neutral axis, the assembly 
may be balanced for torsional rotation. Ec 
centric loading may thereby avoided. By suit 
ably proportioning the stiffness of legs 49, 49 
With regard to the mass of the clamping screw 
body and clamping screw, the natural resonant 
frequency of the stylus holder assembly may be 
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designed to lie well above the highest frequency 
which the device is to record. A single vibratory 
System may thereby be obtained at least so far 
as its behavior within the recording frequency 
range is concerned. It will also be recognized 
that the sensitivity of the device is somewhat 
lower than that of the device of Figs. 1 to 4 as 
a result of the mounting arrangement employed 
here. Stylus holders of the types shown in the 
devices of Figs. 1 to 6 may be used here in place 
of the kind shown, or the structure here shown 
may be modified by extending the body 48 
through the end wall 52 to provide a bearing for 
the stylus end of the unit. In such construc 
tion, a rubber bushing or sleeve preferably is dus 
posed around the extended body to space it from 
the Surrounding walls of the opening in the 
frame. 
A further embodiment of the invention is 

shown in Fig. 10. This device is similar in con 
struction to the devices described above, com 
prising a frame 55 having side cover plates 56, 
56 (one plate is not shown) secured thereto as 
by means of rivets disposed in holes 57, 57. A 
multiplate bending type piezo-electric unit 58 is 
clamped between the cover plates, clamping be 
ing effected between the pads 59, 59 and 60, 60 
of resilient damping material which are disposed 
along the diagonals of the square unit. Strips 
6 and 62 of resilient material prevent contact 
between the frame and the two side edges of 
the unit, the strip 62 serving additionally to in 
sulate the frame from the terminal leads 63, 63. 
The terminal leads pass through an opening 
provided in the frame, being clamped tightly 
between two insulating plates 64, 64 which in 
turn are clamped between the frame and one 
cover plate. Terminal lugs 65, 65 are mechan 
ically secured to the two plates in electrical en 
gagement with the leads by means of rivets 66, 
66. A stylus 67 is secured to the unit by means 
of a stationary thumb screw 68 which clamps 
it against tWO V notch elements 69 and 70 which 
are cemented to the unit. The element 69 may 
be positioned any place along one edge of the 
unit between the adjacent corners, but prefer 
ably is positioned near the midpoint of the edge. 

(50 
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The other element 70 is secured to an adjacent 
corner of the unit. In the construction shown 
here, the latter element is made so that its V 
notch lies somewhat beyond the point at which 
the stylus is intersected by that diagonal of the 
unit which passes through the corner to which 
the element is cemented. It will be understood, 
however, that its V notch may be positioned at 
any convenient distance from the V notch of ele 
ment 69. The thumb screw is positioned in 
frame 55 so as to engage the stylus at a point 
which lies intermediate the two V notches and 
preferably at the nodal point of the assembly. 
The operation of bender type bimorph units 

such as the one employed here is fully disclosed 
in U. S. Reissue Patent No. 20,213, but the op 
eration will be described here briefly to aid in 
an understanding of the device. If an alternat 
ing potential is applied to the terminals, the 
unit will vibrate in such manner that points ly 
ing On its diagonals will remain stationary and 
will define a stationary plane. All other points 
of the unit will move out of that plane, opposite 
edge portions moving in the same direction out 
of the plane while adjacent edge portions move 
in opposite directions out of the plane, resulting 
in a saddle-shaped double curvature. In view 
of this action, it will be understood that the 
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stylus will be given a rocking or to and fro mo 
tion, the center of oscillation lying between ele 
ments 9 and 6. t 
The essential features of the invention are 

embodied in a magnetic type record cutter shown 
in Figs. 11 and 12. In this device, an armature 
5 which also serves as the stylus holder is fas 

tened rigidly to a back assembly plate 76 by 
means of a torsion shaft . The armature is 
clamped at its top and bottom by means of the 
damping pads 78, 78 and the clamping plates 
79, 79. The armature is provided with a curved 
V-shaped groove, the extremities of which en 
gage the cutting- stylus 80 at points near its 
cutting end and near its top end. The mass of 
the armature and stylus, and the stiffness of the 
damping pads 8, 78 sand the torsion shaft 
are so chosen that the resonant frequency of 
the armature occurs at or above the highest fre 
quency which it is desired to record. The stylus 
is clamped by means of the thumb screw 8 

O 

s 

which is supported by the front assembly plate 
82 and contacts the stylus substantially at its 
pivot point. The back and front assembly plates 
76 and 82 also serve to maintain the polepieces 
83, 83 and the magnet 88 in their proper posi 
tions. The clamping plates 79, 79 are also fas 
tened to the assembly plates. The armature is 
energized by means of the coils 85, 85. 

It will be apparent from the above descriptions 
that this invention provides a record cutter in 
which rigid coupling is obtained between cutting 
stylus and transducer element, without the addi 
tion of excessive mass, and as a result, a smooth 
response free from undesired resonances is obs 
tained. Several factors contribute to this result. 
The stylus is connected to the transducer element 
at two well defined and relatively widely spaced 
points, thus eliminating any uncertainty as to the 
actual point of contact and also eliminating any 
long, overhanging portion of the stylus which 
might introduce indesirable resonances. When 
the transducer element is a piezo-electric crystal 
element, it is disposed with its major faces par 
allel to the length of the stylus so that the two 
point connection can be achieved by use of a light 
weight stylus holder. If the unit were perpen 
dicular to the stylus, a relatively large and heavy 
stylus holder would be necessary to insure rigid 
coupling between stylus and unit. 
position of the unit (vertical when the cutter is 
used to cut a record on a conventional turntable) 

The vertical 

has several other advantages. It is very stiff in . 
the vertical direction so that it can support the 
stylus without bending or receiving a bending 
mechanical bias. With a horizontal unit, some 
additional support for the stylus, such as a con 
ventional stylus holder bearing, would be desir 
able to prevent bending forces. Elimination of 
Such bearings enhances the simplicity of the des 
vice and reduces the likelihood of spurious res 
onances being introduced by undesired modes of 
vibration. Another advantage of this construc 
tion is the reduction of harmonic distortion due 

- to mechanical bias on the piezo-electric unit. 
This has not been completely verified but experi 
ments indicate that the application of a mechani 
cal bias to a piezo unit introduces a harmonic 
distortion. The device of this invention is de 
signed to eliminate such bias. Supporting the 
stylus clamping means from the frame of the 
device rather than from the vibratory stylus 
holder as in conventional devices, as, in addition 
to simplicity, the advantage that the mass of the 
vibrating system is reduced by eliminating that 
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part of the stylus holder required to support the clamping means. 
To illustrate further how the mass of the stylus 

holder may be reduced as compared with holders 
of prior devices, Figs. 13 and 14 show a modified 
construction embodied in a piezo-electric cutter. 
The device of Fig. 13 comprises a case 90 and 
side cover plates 9, 9 (one cover plate is not. 
shown) which define a cavity within which is 
positioned a torque-type piezo-electric unit 93 
spaced from the frame by a resilient strip e4, and 
operatively retained in position between clamping 
pads 95, 95. This construction will be under 
stood to correspond with the construction shown 
in the device of Figs, 1 to 6. . A stylus holder 96 
is secured to the end of the unit in a suitable 
manner, as by cementing. A stylus 3 is secure 
ly retained within the holder by means of a 
stationary clamping screw e, preferably posi 
tioned substantially in axial alignment with the 
neutral axis of the piezo-electric unit. The con 
struction of the stylus holder will be understood 
through reference to Fig. 14 which shows a flat 
metal plate which, when bent along the dot-and 
dash lines, forms the holder 96 of Fig. 13. The 
holder will be seen to consist of a body portion 
99 having two stylus contacting elements or lugs 

and O. Lug () is cut so as to provide an 
open V-notch, while lug of is provided with an 
opening having a V-notch which forms the outer 
portion of the opening. It will be understood . 
that the two lugs GO and fog are bent upwardly 
out of the plane of the drawings to form the pro jections designated 00 and 0 respectively in . 
Fig. 13, while the side portions of the body 99 
are bent downwardly below the plane of the paper 
to form side plates which aid in retaining the 
holder in place on the piezo-electric unit. As 
shown in Fig. 13, the stylus holder is placed on 
the unit with the open V-notch to nearest the 
clamping screw 98, and with the enclosed V-notch 
f0 remote therefrom. When so positioned, a 
stylis S. may be inserted through the closed 
V-notch 0 and firmly clamped in position 
against V-notch de by tightening clamping 
screw 98. Since the clamping screw preferably. 
is positioned on the extended neutral axis of the 
piezo-electric unit, it contacts the stylus at its 
pivot point. It will be apparent, however, that 
clamping may be done at some point of the 
neutral axis, and that a stationary resilient men 
ber may be substituted for the screw. It will also 
be apparent that the stylus holder shown here 
may be used to replace the holders shown in the other figures of the drawings. 
Although numerous modifications of the inven 

tion have been described in the above specifica 
tion, many other constructions are possible with 
out departing from the spirit and scope of the . 
invention. For example, other types of small, 
light-weight stylus holders could be designed to 
engage the stylus near its cutting end and near 
its top end, and other methods of mounting the 
crystal unit could be used. Also, some other type 
of piezo-electric substance might be used in place 
of Rochelle salt, or the transducer element could 
be made of a magnetostrictive material. It will 
therefore be understood that the specification 
and the accompanying drawings are to be con 
sidered as illustrative; accordingly, the scope of 
the invention should be determined from the fol lowing claims. 
What I claim is: 
1. A piezoelectric, record cutter having only 

One resonant frequency within its useful fre 

  



frame; 

6 
(uency range, Said cutter comprising the com 
bination of: a plate-like piezoelectric unit 
clamped between strips of resilient material for 
edgeWise Operation and having, when in opera 
tion, an edge which includes a first portion which 
moves an appreciable amount out of the plane 
of said unit and an adjacent second portion 
Which moves a negligible amount out of the plane 
of the unit; an elongated stylus; and means for 
Securing said stylus lengthwise along said edge of 
the unit and for constraining said stylus to move 
With said first edge portion as a unitary part 
thereof in pivotal relationship to said second por 
tion, said securing means comprising: a pair of 
spaced notch-like stylus seats adapted to engage 
said stylus near its opposite ends and secured in 
flexibly to said edge to couple said unit rigidly 
to said stylus when the latter is firmly seated in 
said seats; and stationary means for clamping 
said stylus firmly in said seats. 

2. A piezoelectric record cutter as claimed in 
claim 1 wherein said piezoelectric unit is opera 
tively clamped edgewise in a frame having a 
Wall adjacent said end edge of the unit but 
spaced therefrom, and wherein said stationary 
clamping means consists of a screw threaded in 
said wall and engaging said stylus substantially 
at a point lying on said longitudinal torsional 
axS. 

3. A piezoelectric record cutter as claimed in 
claim 1 wherein said piezoelectric unit is opera 
tively clamped edgewise in a frame having a Wall 
adjacent said end edge of the unit and wherein. 
said stationary clamping means consists of a 
resilient member secured to said wall to engage 
said stylus resiliently. 

4. A piezoelectric record cutter comprising: a 
an elongated torque-type piezoelectric 

unit adapted for edgewise operation and Secured 
in said frame between strips of resilient material 
which engage opposite faces of said piezoelectric 
unit along substantially all of the back end edge 
of the latter and along substantially all of the 
top edge, the front end edge of said unit being 
free to move torsionally about a longitudinal axis 
which lies in the plane of the unit and is sub 
stantially in register with the damping material 
which extends along the top edge; an elongated 
stylus; and means for securing said stylus length 
wise along said front edge and for constraining 
said stylus to oscillate with said front edge as a 
unitary part thereof in pivotal relationship to 
said longitudinal axis, said securing means con 
prising: a pair of spaced notch-like stylus seats 
inflexibly secured to said free end edge and 
adapted to engage said stylus near its opposite 
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ing said stylus to oscillate torsionally with said 
edge, said front securing means comprising: a 
pair of notch-like stylus seats secured to said 
end edge in Spaced relation to engage said stylus 
near its opposite ends and to couple said unit in 
flexibly to said stylus, when the latter is firmly 
Seated in said seats; and means for clamping said 
stylus firmly in said seats. 

6. A piezoelectric record cutter as claimed in 
claim 5 wherein said pair of notch-like stylus 
seats are disposed on opposite sides of said tor 
Sional axis and wherein said clamping means is 
a stationary member which engages said stylus 

s 
Substantially at a point lying on said torsional 
axis, but which does not oscillate with said 
stylus. 

7. A piezoelectric record cutter comprising: a 
frame having a recess therein partially bounded 
by two intersecting walls of said frame; a flexing 
type plate-like piezoelectric unit adapted for edge 
Wise Operation relative to the record and clamped 
in said recess between strips of resilient material, 
the back end edge and top edge of the unit be 
ing buttressed against said intersecting walls of 
the frame, the front end edge having a first 
portion Which moves an appreciable amount Out 
of the plane of said unit, and an adjacent second 
portion which moves a negligible amount out of 
the plane of the unit; an elongated stylus; means 
for aligning said stylus lengthwise along said 
front end edge of the unit and for constraining 
said stylus to oscillate with said first portion as 
a unitary part thereof in pivotal relationship to 
said second portion, said aligning means com 
prising a pair of spaced notch-like stylus seats 
adapted to engage said stylus near its opposite 
ends and secured inflexibly to said front edge 
to couple said unit rigidly to said stylus, when 
the latter is seated firmly in said seats; and means 

40 for clamping said stylus firmly in said seats. 
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ends, and stationary means for clamping said 
stylus in said seats. 

5. A piezoelectric record cutter comprising: a 
frame; an elongated torque-type piezoelectric 
unit adapted for edgewise operation and Opera 
tively supported edgewise within said frame be 
tween registering T-shaped bodies of damping 
material which engage opposite faces of the unit 
and extend along substantially all of the back 
end edge thereof and along substantially the 
entire length of said unit substantially midway 
between the top and bottom edges of the latter, 
the front end edge of said unit being free to OS 
ciliate torsionally about a longitudinal axis which 
lies in the plane of the unit and is substantially 
in register with the longitudinal portions of said 
T-shaped bodies of damping material; an elon 

60 

8. A record cutter as claimed in claim 7 where 
in said piezoelectric unit is of the torque type 
and wherein said strips of resilient material en 
gage the unit along said buttressed edges thereof, 

9. A record cutter as claimed in claim 7 where 
in said frame includes a wall lying adjacent the 
front edge of said unit and wherein said stylus 
clanping means are secured to said wall of the 
frame so as to remain stationary while the unit 
and stylus Oscillate together as a single vibratory 
System. 

10. A record cutter as claimed in claim 7 where 
in Said piezoelectric unit is of the torque type 
and wherein said strips of resilient material are 
T-shaped and engage the unit along the back 
end edge and along the length midway between 
the top and bottom edges. 

ll. A piezoelectric record cutter as claimed in 
claim 1 wherein said pair of notch-like seats lie 
at Opposite ends of a concave. V-shaped groove. 

12. A piezoelectric record cutter comprising: 
a frame; an elongated torque-type piezoelectric 
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gated stylus; and means securing said stylus 
lengthwise along said front edge and constrain- 75 cured firmly to said aligning means, said align 

unit adapted for edgewise operation and secured 
in said frame between strips of damping material 
which engage opposite faces of said piezoelectric 
unit along the back end edge of the latter and 
-along the top edge, the front end edge of said 
unit being free to move torsionally about a longi 
tudinal axis which lies in the plane of the unit; 
an elongated, stylus; means for aligning said 
stylus lengthwise along said front edge and for 
constraining said stylus to oscillate as an inflex 
ible part of said front edge in pivotal relationship 
to said longitudinal axis when the stylus is se 
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ing means comprising a member inflexibly Se 
cured to said front end edge and having a con 
cave V-shaped groove formed therein, the ex 
tremities of said groove providing a pair of spaced 
notch-like stylus seats adapted to engage said 
stylus near its opposite ends; and means for 
clamping said stylus firmly in said seats. 

13. A piezoelectric record cutter having only 
one resonant frequency within its useful fre 
quency range, said cutter comprising the com 
bination of: 
clamped between strips of resilient material for 
edgewise Operation and having, when in opera 
tion, an edge which includes a first portion which 
noves an appreciable amount out of the plane 
of said unit and an adjacent second portion which 

7 
moves a negligible amount out of the plane of 
the unit; an elongated stylus; means for align 
ing said stylus lengthwise along the edge having 
said first and second portions and for constrain 
ing said stylus to oscillate as an inflexible part 
of said first portion in pivotal relationship to . 
said second portion when the stylus is secured 
firmly to said aligning means, said aligning means 
comprising a spaced pair of notch-like stylus seats 
secured inflexibly to said edge and adapted to a plate-like piezoelectric unit engage and support said stylus at substantially 
determinately spaced points lying near opposite 
ends of the stylus; and means for clamping said 
stylus firmly in said seats. 
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