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This invention relates to a device for inscrib 
ing Sound waves, e. g. by a cutter On a record, 
from which the Sound may be reproduced ad 
libitum. The cutter comprises a cutting tool and 
means for imposing Sound Waves upon the tool. 
At the present state of the art an electrical actu 
ation of the cutting tool is in particular favor, 
"e.g. by a solenoid or electromagnet of a circuit 
..which is adapted for the transmission of sound 
Waves translated into electrical impulses. Such 
circuit comprises a source or transmitter of an 
electrically expressed sound, Such as a micro 
phone, a radio or a public address System, lends 
itself readily to modulation, filtration and vol 
une adjustment of and is Suited to be electrically 
connected to the receiver incorporated in the 
cutter of a record cutting device. 
At the present state of the art Such a record 

cutting device must be a precision instrument, 
because an extremely delicate cutting adjust 
ment of the cutting tool is required in relation 
to the record, which is, for instance, an acetate 
layer reinforced by a metallic backing. The car 
riage or mounting of the cutting tool must move 
relatively to the record, and the parts effecting 
this movement must be made and must perform 
With extreme accuracy, in Order not to impose, 
and as a matter of fact in order to eliminate, 
any extraneous component of movement of the 
cutting tool, which component would distort or 
otherwise impair the fidelity of the sound track 
produced. 

It is a principal object of this invention to 
provide for a feeding mechanism of the order 
just referred to, which will not rely upon an ex 
treme accuracy of the parts and Will therefore 
be economical in manufacture and maintenance, 
and still permits a movement of the cutting tool 
in faithful and exclusive conformity with the 
SOund Wave imposed thereon. 
At the present state of the art it is desirable 

to provide for a record cutting device which can 
be used in connection with a sound reproducing 
device adapted for translation of the cut record 
into Sound, Such as a gramophone or phono 
cgraph. In Such cases it is expedient to couple 
the record cutting device, preferably detachably, 
to the record carrier, i.e. g. a turntable, in order 
...to establish the proper relationship between the 
-CrOSS feed of the cutter and the movement, e. g. 
rotation of the record to be cut. 
Where in the manner just suggested, and more 

particularly for practical reason, the record cut 
ting device is detachably coupled with or con 
nected to the record carrier, additional dangers 
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arise concerning accurate performance of the 
cutting device. The cutting device, or part 
thereof. is handled as a loose part, e. g. a SWing 
arm, which may readily get out of alignment or 
adjustment, the cutting device may be improper 
ly or carelessly coupled or connected to the 
record carrier, or the arrangement may necessi 
tate that the record cutting device connects to 
the record carrier by way of the record, and may 
thus suffer if the record or the record carrier is 
eccentric, uneven in thickness or Warped as it 
will be the case in the customary arrangement, 
where the cutting device is deposited at One end, 
for purpose of mechanical drive, upon a record 
deposited upon a turntable. It is readily un 
derstood, that under these circumstances the 
most accurately constructed and performing cut 
ting device may fail to operate properly, when 
it is coupled to a surface which wabbles, is un 
-even, or otherwise causes eccentricity. Under 
these circumstances the instant invention, as 
Suggested above, aSSures good performance; in 
other Words, correct guidance, Suspension or con 
trol of the cutting tool is to be obtained, disre 
garding any lack of trueness and alignment of 
the operatirig mechanism. 
These and other objects of the invention are 

generally obtained, in accordance . With the in 
stant invention, by a novel suspension, and 
mounting of the cutter, and Will be explained 
hereinafter at great detail in connection with 
the description of a specific embodiment of the 
invention and With the accompanying drawing, 
the description and dra Wing being however ex 
clusively Submitted in illustration, and not for 
the purpose of limitation, of the instant inven 
tion. 

In the drawing: 
Fig. 1 is the top view of an embodiment of 

this invention, which, by way of example, is 
adapted for use in connection with a phonograph. 

Fig. 2 is a corresponding front view, showing 
the embodiment at a smaller scale, part of the 
phonograph being schematically indicated. 

Fig. 3 shows a cross-section of the embodi 
ment taken at a level indicated by Way of dot 
dash lines, arrows and the numeral 3 in Fig. 
1. This detail view serves in particular to illus 
trate the arrangement of a carrier, on which the 
cutting tool is suspended. 

Fig. 4 is a similar cross-sectioned detail view 
taken at another level pointed out by the nu 
meral 4 and arrows in Fig. 1, and serving in par 
ticular to illustrate the manner in which the 
cutter is suspended upon the carrier, 
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Fig. 5 is a detail botton view of the carriage, 

directed in particular to an illustration of the 
ja.W., by Way of Which the carriage engages upon 
the feed Screw of the cutting device. 

Similar numeras refer to Sinia. 
throughout the Various views. 
An embodiment of the kind shown in the 

dra Wing has, for instance, a stand from which 
vertically arises an arbor 2. This stand is 
shown to be fixedly mounted upon the top board 
O which serves as a partition in a phonograph 

and extends on top of the mechanism and below 
the turntable 9. Upon the stand , which is thus 
arranged alongside of a turntable 9 on top of the 
phonograph, an arm 3 is swingably fulcrumed, 
So that the said arm 3, by way of a handle 4 
arranged at the end thereof, may be SWung Over 
the turntable and may be deposited thereon, the 
Said arm carrying for Such purpose a driving disc 
5 which may frictionally or fixedly, e. g. by Way 

of pins extending into holes 6 in said disc 5, 
engage upon a record f deposited the baize cow 
ering 8 of the turntable 9, or, by Way of said 
holes 6, upon pins extending from turntable 9 
through record 7. 
When the SWing arm 3 is in the horizontal 

position shown in Fig. 2, the shaft 9 of disc 5 
extends preferably parallel to the arbor 2 on 
stand , and the shaft and arbor are spaced 
apart at a predetermined distance, which corre 
sponds to the distance, at which the stand is 
mounted from the axis of turntable 9 of the 
phonograph. 
From the Operative position of the record cut 

ting device shown in Fig. 2 the said device may 
be swung around the arbor 2 into an inoperative 
position, in which it fully clears the turntable 9 
and is extended alongside of said turntable. If, 
for instance, the turntable is arranged in a 
Square box upon the Square board , and the 
stand is mounted upon a diagonal of said box, 
the turntable may have to be SWung through 45° 
from the Operative position of Fig. 2 into an in 
active position alongside of turntable 9. In order 
to permit the disc 5 to be lifted off the turntable 
or off the record arranged thereon, the arm 
3 should also be swingable around a substan 

tially horizontal axis which crosses or passes close 
to the Wertical axis of arbor 2 and which is dis 
posed Substantially in a plane with the bottom 
face of disc 5. For such purpose the arm 3 is 
shown to comprise a bracket element 33 with lugs 
2, which are journalled upon a hinge pin 20, a 
pair of nuts 22 serving to position said arm end 
Wise upon the hinge pin 20 against a face of the 
head 23 at the other end of hinge pin 20. 
The head 23 of the hinge pin 20 is provided 

With a bore extending Substantially at right 
angles to the axis of hinge pin 20, said head being 
journaled by Way of Said bore upon a sleeve 24 
which carries at its upper end the knurled flange 
25, whereas it is provided with an outer thread 
26 at the lower end. Thread 26 Serves to receive 
the nut 27, which, by way of a set screw 28 may 
be fixedly allocated upon the sleeve 24 in a posi 
tion in which the head 23 is rotatably but end 
Wise fixedly allocated upon said sleeve. 
A flat 29 may be provided upon one side of the 

arbor 2, in order to furnish a space, upon which 
a set Screw 3 in the knurled flange 25 may be 
engaged at a preferred level upon the said arbor 
i2. Since the Swinging arm 3 thus is vertically 
adjustably fulcrumed upon arbor 2 by Way of 
the sleeve 24, said airm 3 may be adjusted to be 
in the horizontal position shown in Fig. 2, When 
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the disc rests upon the turntable or the record, 
It is nore particularly desirable, that arm 3 
extend at right angles With the axis of turn 
table 9, or parallel with the line along which the 
record cutting operation takes place, when the 
record cutting device is in the operative position 
shown in Fig. 2. 
When reference was had hereinhefore, gen 

erally, to an arm 3, reference was had thereby 
primarily to a portion thereof, which serves as 
a level guide for the carriage 3. Such a guide 
portion provided by a smooth spacing rod 32 
which is shown to be fixedly engaged upon and 
positions relatively to each other the bracket ele 
ment 33 to the right, which comprises the lugs 2 
referred to above, and the element 34 to the left, 
which carries the handle 4 and the forked por 
tion 5 of which the disc 5 is journalled by way 
of the shaft 9, collar 36 of shaft 9 Serving to 
retain disc 5 in rotatable Suspension upon said 
element 34. 
In Order to forestal any risk that the elements 

33 and 34 be twisted relatively to each other by 
Way of torsion of the spacing rod 32, Such ele 
ments are reinforcedly interconnected by a flat 
bar 27, which is spaced relatively to the Spacing 
rod 32 and is disposed Substantially normal to 
a plane extended through the axis of the Spacing 
rod at the nearest point between the said flat bar 
and rod, 

Flat bar 37 also serves as a back rest for the 
carriage 3, when Such carriage is SWung around 
the rod 32 back into an inactive position. Or 
said bar 37 offers a means upon which a re 
silient catch 38 extending from carriage 3 may 
be engaged, e. g. slid under, thus releasably re 
taining the carriage 3 in a reclined, inactive 
position, although the arrangement of the Weight 
of Said carriage, and more particularly the 
counterWeight 39 at the front thereof, tend nor 
nally to SWing said carriage in counter-clockwise 
direction around the rod 32 into engagement. 
With feed Screw 49. 

In the prior art the feed screw, i. e. its ac 
Curacy as a machine element, its alignment in 
respect to the guide means of an arm such as 3, 
and above all the question whether it was run 
ning true, presented a decisive factor concerning 
the Value of the record cutting device, because 
this governed the quality of the cut produced on 
the record. It also should be taken into purview, 
that a feed Screw must extend over a compara 
tively Wide gap Without any support, so that it 
may readily run out of true, or sag, or its true 
ness may be impaired by careless handling. 
Of course there is no particular difficulty in 

providing an accurate pitch or lead and the cor 
rect form. Of thread on a feed screw. But in 
addition to these features the prior art found it 
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an indispensable prerequisite, that the feed screw 
ran true under all circumstances, and such an 
ideal object is difficult to carry out; therefore the 
necessity thereof has been substantially avoided 
by this invention. A screw being selected to be of 
COrrect pitch and shape of thread and of Suffi 
Cient strength not to sag, is hung, between centers 
So to speak, into the rigid frame provided by the 
Spacing rod 32, the flat bar 37 and the end ele 
ments 33 and 34. Opposite ends of the screw are 
for Such purpose shown to be engaged upon balls 
4. These balls 4 are socketed in the ends of 
headless ScreWS 42, and these headless screws 42 
may be adjusted in axial alignment with each 
other in the elements 33 and 34 by way of lock 
nut 43 engaged thereon, so that the screw 40 is 
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rotatably Suspended without play in the arm 3, 
and extends substantially parallel. With the spac 
ing rod 32. 

For purposes of a drive feed screw 4 carries 
near one of its ends the Worm. Wheel 44, and Worm 
wheel 44 is engaged by worm 45 mounted upon 
the shaft 9 in the forked portion 35 of ele 
ment 34. 
Around the hub 46, which extends from the 

forked portion 35 down onto the disc 5 an 
auxiliary disc 47 is spacedly assembled with the 
disc 5, such arrangement presenting a Spool and 
serving for diverting or collecting shavings 
thrown up by the cutter 52 engaged upon the 
record 7, so that such shavings do not enter 
upon the Worm drive nor upon the bearings by 
way of which the worm is journalled upon the 
element 34. 
The carriage 3 is slidably fulcrumed upon the 

Spacing rod 32, e. g. by Way of two spaced lugs 48 
and 49. A lug 59, which is connected by way of 
bracket 5 to and supports the cutter 52, is end 
Wise engaged between said lugs 48 and 49, so that 
it must partake in the movement of the carriage 
3 in the direction of the spacing rod 32, but the 
cutter 52 may still be SWung on rod 32 in a plane 
normal to said rod independent of the swinging 
of the carriage 3 f. This independently swing 
able cutter 52 is resiliently suspended on the car 
riage 3 by way of a coiled tension spring 54, : 
which extends from the bracket 5 connecting 
lug 50 with cutter 52 to a headless screw 55. 
Screw 55 is non-rotatably slidably accommodated 
in an extension 57 of the carriage 3 and trans 
mits, by Way of a knurled nut 58, the reaction of 
tension Spring 54 to extension 57. Rotation of 
the headless screw 55 in extension 57 is pre 
Vented by providing flats on One or more sides of 
the screw 55 and by accordingly contracting the 
opening in the extension 57, in which that screw 
is accommodated. 
The cutting tool 53 is mounted to extend from 

the bottom of the cutter 52, and the electric 
mechanism in cutter 52 for actuating cutting tool 
53 is to be connected by the flexible leads 59 ex- 4. 
tending from cutter 52 to a suitable source of 
electrically converted SOund Wave. 
The distance to which the cutter 52 depends 

in counterclockwise direction from the carriage 
3 is determined and adjusted by the knurled 
nut 58. , 

If the instant cutting device were carried out in 
accordance With the teachings of the prior art, 
the carriage 3, would directly though detach 
ably engage upon the feed screw 40, so that any 
“throwing' caused by any eccentricity of the feed 
Screw 40 would cause the carriage to rock or 
sway and such movement would be transmitted to 
the cutter 52 by way of the means 54, 55, 56, 57, 
58 suspending the cutter upon the carriage. 
But such rocking and SWaying is prevented in 

accordance with the instant invention, even 
though the feed Screw may run slightly off center 
or be uneven, by providing a “floating suspen 
sion' in place of a rigid engagement of the car 
riage upon the feed screw. 

In such a floating suspension the carriage is 
rigidly coupled to the feed screw in the direc 
tion of the axis of the feed screw, So that the 
carriage is predeterminedy and correctly pro 
pelled by rotation of the screw in Order to pro 
duce evenly spaced convolutions of a Spiral or 
helix upon the record. Whereas the carriage is 
only loosely coupled onto the feed Screw in all 
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other directions, i. e., radially to the feed ScreW, 75 

3 
and does therefore not participate in any rock 
ing movement of said screw. This is provided in 
the instant improvement by predeterminedly 
weighting the carriage, so that a jaw 60 is pressed 
into firm engagement with the feed screw 40, and 
S0 that the said jaw is positively fed in the direc 
tion of the axis of the screW by reason of the 
engagement of the jaw on the carriage. The 
Weight of the carriage may be Supplemented for 
this purpose by a suitably dimensioned and al 
located counterWeight 39, but a direct reaction 
of such Weight to any off-center movement of the 
Screw is prevented by interposing between the 
carriage and the jaw a fully balanced cushioning 
medium, Such as a spring. 
For Such purposes the carriage 3 is provided 

for a clearance serving as a cage floatingly re 
taining the jaw 60. The jaw 6 is provided upon 
Opposite Sides and on opposite ends with flange 
like extensions 62 and 63, which by way of par 
allel surfaces extending normal to the axis of the 
feed Screw engage upon corresponding surfaces 
upOn Opposite sides of the carriage, for instance 
upon the Opposite ends of the stops 64 extending 
in the front and in the back into the clearance 6 
of a carriage. The jaw 60 itself is predeterminedly 
Spaced from the front and back walls of clear 
ance 6. 
JaW 60 represents half a nut meshing upon the 

thread of feed screw 40 and on the side opposite 
to the threaded groove a pin 66 extends from the 
jaw 60 and is Swivelled, e.g. loosely guided near 
its far end upon the carriage 3. For such pur 
pose a hub 67 extends up from the carriage which 
has a clearance opening commodiously accom 
modating the said pin 66 and the compression 
Spring 65 surrounding said pin and carries on 
its upper, threaded end a knurled bushing 68. 
Bushing 68 closes the upper end of hub 67, except 
that it has a central opening which accommo 
dates With play the pin 66 extending there 
through. By way of a washer or sleeve 69, which 
may fit pin 66, but which should have play in 
bushing 68, the compression spring 65 reacts be 
tween bushing 68 as part of the carriage 3i and 
the jaw 60. 
When carriage 3 f is swung out of engagement 

with feed Screw 40 and is, for instance, engaged 
in a reclined position by way of the catch 38 
upon the flat bar 37, the compression spring 65 
will depress the jaw 60 into a lowest position, 
in Which it rests upon the stops 64. Under these 
circumstances the cutter 52 will also be reclined, 
bracket 5 resting against the top section of the 
carriage 3, which interconnects the spaced lugs 
48 and 49. When the arm 3 is thus swung back 
from the operative position shown in Fig. 2, disc 
5 resting in operative engagement upon a rec 
ord 7 superimposed upon the turntable 9 of a 
phonograph and sleeve 24 being adjusted at such 
height on arbor 2 that the smooth spacing rod 
is Substantially parallel to the surface of record 
9, then the carriage 3 may be slid on rod 32 to 
a position nearest to element 34, and the carriage 
3 is swung forward from its reclined position. 
While the carriage 3 is thus swung to the front, 
the cutter 52 Will also drop forward, unless it 
is intercepted by the hand of the operator, onto 
a stop 70 provided for said cutter 52 upon the 
carriage 3. During the frontward movement of 
the carriage 3 the jaw 60 will strike and rest 
upon the feed screw 40 and then the stop 64 Will 
be lowered from jaw 60 together with the car 
riage until the compression of spring 65 coun 
teracts the Weight of the carriage and of coun 
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terweight 39. The carriage will find its own 
level in reaction to the pressure of spring 65, 
such a position being approximately indicated in 
Fig. 3 of the drawing. Now the cutting tool. 53 
extending down from the cutter 52 has also come 
into abutment upon the record , so that the 
cutter has been lifted off the stop 70. The car 
riage 3 has in the meantime assumed an average 
position relatively to the feed screw 40, such 
average position approximating that indicated in 
Fig. 3, and the pressure, at which the cutting 
tool 53 engages upon and in the record T may 
be adjusted by way of rotation in clockwise or 
counter-clockwise direction of nut 58. There 
after the cutter 52 or the carriage 3 together 
with the cutter 52 may be lifted ad libitum out 
of an engagement With the record or out of en 
gagement With the record and the feed Screw, re 
Spectively. 

But when the parts are in the adjusted position 
of Fig. 3 and the turntable 9 is in rotation, any 
sound arriving at the cutter 52 by Way of the 
leads 59 will be inscribed by the cutting tool 53 
onto the record , while the cutting tool de 
scribes a spiral path upon the rotating record 
by virtue of the cross feed mechanism of the 
record cutting device described. It will be noticed 
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that the feed screw 40 may run off-center, but 
that the carriage 3 will float while it is positively 
and accurately advanced in the feed direction. 
Having thus described Our invention in detail, 

yet We do not Wish to be limited thereby, except 
as the state of the art and the appended claims 
may require, for it is obvious that various modi 
fications and changes may be made in the form 
of the embodiment Of Our invention, Without 
departing from the spirit and scope thereof. 
What we claim is: 
In a record cutting device, in connection with 

a feed screw and a carriage to be moved by Said 
screw, a jaW adapted to mesh. With said Screw 
When moved onto Said ScreW in a predetermined 
direction, tension means reacting between said 
carriage and jaw in Said direction, a rod extend 
ing from Said jaw in Said direction, a guide means 
on said carriage loosely accommodating said rod 
So that said jaw may SWing relatively to said 
carriage substantially in an arc around Said 
guide means at right angles to the axis of said 
screw, and guide means fixedly allocating said 
jaw upon said carriage in the direction of the 
axis of Said ScreW. 

GEORGE SITBER. 
VICTOR, SILBER, 


