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16 Claims. (CI. 179-100.41) 
This invention relates to recording and re 

producing of Sound and one object of the in 
Vention is to provide an improved method and 
apparatus for recording sound in the form of a 

5 'hill and dale' groove on a relatively hard flexible 
material such as a film of celluloid. 
A further object of my invention is to provide 

an improved method and apparatus for forming a 
plurality of Sound grooves simultaneously. A 
further object of my invention is to provide an 
improved recording device and method of record 
ing On a plurality of Separate films simultaneously. 
In this manner, for example, when the device is 
used for dictating correspondence in the form 

5 of a film record, one of the records may be sent 
and a copy retained. 
In the recording of sound on film by forming a 

"hill and dale' record groove difficulty has been 
experienced in imparting to the recording tool 

- the requisite motion for forming a sound groove 
20 with symmetrical or undistorted undulation. 

This is due largely to the fact that the resistance 
offered by the record material to the cutting tool 
when moving into the film is different from the 
resistance encountered when moving out of 

25 record. This is particularly true when the mate 
rial is relatively hard such as a photographic 
film. To avoid this difficulty in the embodiment 
of the invention herein disclosed, I provide a 
recording apparatus which embodies two cutting 

30 tools with means for vibrating these tools simul 
taneously but also in opposite directions whereby 
One tool is moving into the film the other tool 
is moving in a direction out of the film. By this 
means the resistance offered to the vibratory 

85 movement is more uniform. 
A further object of the invention is to provide, 

in an improved recording apparatus of the char 
acter above described, a novel means for reproduc 
ing the SOund. 

0. Other objects of my invention will appear from 
the following description taken in connection. With 
the accompanying drawings wherein: 

Figure 1 is a side elevation of an improved 
recording and reproducing device embodying one 
form of invention and showing the device in 
operative engagement with a film supported by a 
stationary anvil; 

Figure 2 is a bottom plan view of the recording 
to device shown in Figure 1 and showing the dupli 

cate members actuated from this single electro 
magnet; 
Figure 3 is a sectional view taken on the line 

: 3-3 of Figure 1, certain of the parts being shown 
B5 in elevation, and showing the device operatively 

engaging two films adapted to move side by side 
over the anvil; 

Fig. 4 is a sectional view taken on the line 4-4 
of Figure 3, certain of the parts being shown in 
elevation; 

Figure 5 is a detail perspective view of one of 
the resilient supporting members for holding a 
cutting and a reproducing stylus; 

Figure 6 is a perspective view of the armature 
for Operating the styluses and spaced from the 
armature for the sake of clearness, a spring ac 
tuated means for pressing the armature upward 
into firm contact with its bearings so as to avoid 
any lost motion between the armature and bear 
ings; and 

Figure 7 is a sectional view, partly in elevation, 
taken on the line 7-7 of Figure 1. 

Referring to Figures 1 to 4 of the drawings, to 
represents an electro-magnetic device which is de 
signed to function as an electro-magnetic record 
er and reproducer. This device has two cutting 
or impressing styluses for forming largely "hill 
and dale' sound record grooves on a pair of films 
2 adapted to be moved side by side over an arc 

or an anvil 3 or by any appropriate means not 
shown. The styluses are designed to vibrate in 
a vertical plane, one always moving in direction 
opposite to the other as will more clearly appear 
hereafter. 
The electro-magnetic recorder 0 comprises a 

frame 6 a portion of which forms the core of an 
electro-magnet 7 comprising a coil f8 adapted 
to be supplied with current from a Source of 
constant potential So as to create a uniform mag 
netic field. Reference characters 20 represent 
pole pieces of the magnet of which there are two 
upper and two lower, opposed to one another as 
shown in Figures 1 and 3. These pole pieces are 
adjustably secured to the magnetic frame so that 
the air gaps between each pole piece and the 
armature may be varied as desired. Mounted 
on each of the pole pieces is a coil 22 designed to 
carry current which is varied in accordance with 
the variations of the sound to be recorded and 
mounted to vibrate about its central transverse 
axis is the armature 23 carried on adjustable pivot 
bearings 24 and 25 secured in the frame 6. As 
shown in Figure 3 the armature extends outwardly 
between opposing pole pieces at opposite sides of 
the axis. 

In order to maintain the armature in firm 
contact with its bearings and So prevent any lost 
motion which might cause distortion of the rec 
ord I employ a means engaging the armature 
along its pivotal axis, for pressing the armature 
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2 
upwardly into contact with its bearings. As is 
Inore plainly shown in Figure 6 the armature is 
formed With a V-shaped groove 26 located at 
and extending along the pivotal axis and this 
groove is adapted to receive the Upper knife 
edge 28 of a pressure member 29 of approxi 
mately T-shaped in cross section and formed 
with downwardly extending lugs 3 around which 
are Seated respectively the upper portions of 
the helical springs 3. The lower portions of 
the springs 3 embrace and are held in position 
by removable studs 33 set in recesses 34 in the 
lower portion of the frame 6. The springs 3 
are sufficient force to maintain the armature in 
firm contact with the lower sides of the pivotal 
bearings throughout the Vibration of the arma 
ture. Opposite ends of the arnature 23 are 
formed with openings 3 through Which extend 
Connecting rods 38 each of which, in the present 
form of my invention, are rigidly secured to the 
almature by clamping nuts 39 above and below 
the openings 3 (see Figure 4). These rods may 
be of any suitable material but preferably of 
phosphoir bronze. The rods 38 extend down 
Wardly through openings 4 in the frame 5 and 
terminate in end pieces 42 adapted to embrace 
and be Secured to lugs 43 formed in enlarged 
central portions 45 of elongated Stylus-carrying 
linembers 4. 
As shown in Figure 5 the member 44 has out 

Wardly tapered ends and its central portion 45 
is formed with a receSS AS in Which is located 

The member 44 is preferably formed 
of light resilient material such as dural aiumi 

5 num and its outer ends form resilient strips 4 
the Outer ends of which are clamped by means 
of set screws in recesses 48 formed in downward 
-extensions 5 of the frame 6. Central portion 
5 of the member 4A has a downwardly inclined 
opening 52 therethrough which terminates in a 
V-shaped groove designed to receive the upper 
side of the Shank 5.5 of the cutting stylus . 
The Shank 5.5 is held firmly in position in the 
groove 53 by a rod 56 which extends through 
the opening 52 and is Screwthreaded to receive a 
tightening nut 57. 
When it is desired to employ the apparatus for 

reproducing as Well as recording I may support a 
reproducing stylus 69 in an opening 6 in the 
central portion 45 of the member 44, this stylus 
being held in position in the opening by a set 
Screw 62. 
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Reference character 63 represents a counter 
balanced support designed to hold the recording 
and reproducing device in operative contact with 
the film. The frame 6 of the device is secured 
to the support 63 by bolts 64 which, if desired, 
may be movable in slots so that the recorder 
may be moved to bring either the recording or 
reproducing stylus into Operative engagement 
With the film. 

If desired, the support for the frame 6, in 
stead of being counter-balanced, So as to permit 
rocking movement of the recording device may 
be fixed and so spaced with respect to the fixed 
anvil 3 as to provide the requisite cutting en 
gagement of the stylus with the moving film. 
From the above description it Will be seen that, 

When the coils 22 are energized by varying sound 
currents, the armature will be vibrated, rocking 
about its central pivotal axis. This motion will 
be communicated through the connecting rods 
38 to the central portions 45 of the members 44, 
one moving up as the other moves down. In 
this manner the recording stylus is. Vibrated and 

2,090,957 
the resilient strips 47 which form the ends of 
the member 44 and which are clamped rigidly 
to the frame 6 provide a cushioning, damping 
or resisting of the vibration of the armature 
and parts. It is generally desirable that this 
resistance be greater in the case of recording 
than when reproducing and when employing the 
device for reproducing I preferably may, if de 
sired, loosen the screws 48 which clamp one of 
the members 34 to the frame and employ only 
the reproducing stylus carried by the other men 
ber in which way the damping effect for repro 
duction is considerably reduced. 
By reference to Figure 3 it will be seen that a 

record is made on two films 2 which are drawn 
side by Side over the anvil. In this case the 
arnature 23 is made of Such length that the 
recording styluses are spaced a distance apart 
somewhat greater than the Width of the film. 
When it is desired to form the two grooves on a 
single film, the arnature may be made Shorter 
so as to permit a closer Spacing of the recordin 
Styluses. 

Having now described my invention what I 
clain and desire to Secure by Letters Patent is: 

5 

O 

1. In a device for recording Sound in the form 
of “hill and dale' grooves, a pair of recording 
styluses, pivoted actuating means, and means at 
opposite sides of the pivotal axis of said first 
named means for actuating said styluses in op 
posite directions with respect to the record. 

2. In a device for recording and reproducing 
Sound, an actuating means, a recording and a 
reproducing stylus operatively connected to said 
means, means for resisting movement of said 
Styluses and adjusting means for varying such 
resistance. 

3. In a device for recording and reproducing 
SCund, an actuating means, a cutting and a re 
producing stylus operatively connected with said 
means, shifting means for causing one or the 
other of said styluses to engage a record body, 
means for resisting movement of said styluses 
and means for changing such resistance from a 
Value for use With a recording stylus to a value 
for use With said reproducing stylus. 

4. in an electro-magnetic sound recording de 
Vice, a frame, means for creating a permanent 
magnetic field, means for varying said field in 
accordance With Sound to be recorded, an arma 
ture pivotally mounted in bearings on said frame, , 
a Stylus connected to said armature and resili 
ent means for holding the armature in firm con 
tact. With said bearings. 

5. In an electro-magnetic sound recording de 
vice, a frame, means for Creating a permanent 
magnetic field, means for varying said field in 
accordance With sound to be recorded, an arma 
ture pivotally mounted in bearings on said frame, 
a stylus connected to said armature and resilient 
means engaging Said armature along its piv 
otal axis. 

6. In a Sound recording device, a frame, a 
stylus, a metal holding member having ends 
formed of resilient material, Secured to Said frame 
and formed With an enlarged non-resilient rela 
tively thick intermediate portion and thin re 
silient ends of Substantially less cross sectional 
area, than the intermediate portion and means for 
securing said stylus to Said intermediate portion 
and said ends to said frame. 

7. In a Sound recording device, an actuating 
element, a stylus, a holding device therefor com 
prising an elongated member tapered toward its 
opposite ends to form thin resilient strips with a 
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non-resilient thick intermediate portion and be 
ing formed at Said portion with means for con 
necting Said actuating element thereto and for 
holding Said stylus at an acute angle to said 
member with the point of the stylus in alignment 
With the actuating element. 

8. In an electro-magnetic sound recording de 
vice, a frame, means for creating a constant 
magnetic field, means for varying the field in ac 
cordance with the sound to be recorded, an arma 
ture pivotally mounted in said field, a pair of re 
cording styluses, elongated stylus-supporting 
members arranged side by side and formed with 
resilient ends rigidly Secured to said frame and 
actuating connections between said members and 
Said armature at opposite sides of the pivotal axis 
of Said armature, for moving Said Styluses in 
opposite directions. 

9. In a device for cutting Sound grooves in 
record material, a pair of recording styluses ar 
ranged side by side and having their axes parallel 
to and displaced from One another, actuating 
means therefor and connections between said 
means and styluses for actuating them in oppo 
site directions with respect to said material. 

10. In a device for recording a plurality of 
Sound grooves, a pair of Styluses, an actuating 
member pivotally mounted between its ends, con 
nections between said styluses and said mem 
ber respectively at points adjacent said ends and 
means for moving said member in accordance 
with sound to be recorded. 

11. In a device for recording Sound, a pair of 
recording styluses, electromagnetic means com 
prising a pivoted armature and connections be 
tween said styluses and armature at Opposite 
sides of the pivotal axis of the armature for a C 
tuating said styluses simultaneously in opposite 
directions. 

12. In a device for forming SOUnd grooves, a 
pair of recording styluses, a connection between 
said styluses comprising a pivoted means con 
nected to the respective styluses at points at Op 
posite sides of the pivotal axis, and actuating 
means for said styluses, the parts being SO con 
structed and arranged the said actuating means 

serves to move said styluses simultaneously in 
opposite directions. 

13. In an electromagnetic recording device, a 
supporting frame, a stylus holder having resil 
ient ends rigidly attached to said frame, a mag 
net supported by said frame, an armature for 
said magnet, pivotally mounted in bearings in 
said frame, resilient means engaging said arma 
ture for maintaining the armature in firm con 
tact with said bearings and an Operating con 
nection between armature and a point of said 
holder intermediate its ends. 

14. In a device of the class described, means 
creating a permanent magnetic field, opposed 
magnetic coils in said field, an armature for said 
coils pivotally mounted in bearings, resilient 
means for maintaining said arnature in firm 
contact with said bearings and a stylus connected 
to Said armature. 

15. In a device of the class described, means 
Creating a permanent magnetic field, opposing 
magnetic coils in said field, an armature for said 
coils, pivoted in bearings at opposite ends, and 
formed with a bearing surface extending be 
tween the bearings, means for maintaining said 
armature in firm contact with Said bearings, said 
means comprising a member adapted to engage 
said bearing surface and resilient means pressing 
said surface, and a stylus operatively connected 
With said arnature. 

16. In a device for recording hill and dale 
sound grooves in a flexible film, a supporting 
frame adapted to be positioned above the film, 
means carried by said frame for creating a per 
manent magnetic field, opposing magnetic coils 
in said field, an armature for said coils pivoted 
in bearings at opposite ends and formed at its 
bottom with a bearing surface extending be 
tween the bearings, means for maintaining said 
armature in firm contact with the upper bearing 
Surface of Said bearings, Said last named means 
comprising a member resiliently pressed upward 
ly against said surface between the bearings and 
a stylus operatively connected with said armature. 
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