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A COE30ERATION OF DELAWARE, w 

SOUSE RECORDING DEVICE 

Application fled August 25, 1884, Serial No. 732,225. Renewed September 28, 1981. 

My invention has reference, in its broad 
aspect, to improvements in methods and ap 
paratus for recording sound of the type ex 
emplified by multiple amplification of the 
fluctuations induced by sound waves acting 
through a suitable medium such as a micro 
phone, radio receiving apparatus, or the like, 
ipon an electrical current. To his end, I have uniquely arranged inultiple 2 apify 
ing apparatus of a conventional &ype in an 
electrical circuit, between a conventional Re 

i iving medium such as a microphcze, radio e 

eceiving. Set, or the like, and a R. 
Featly improved recording devic 
he iniute 7 ariations in the ele 
iiovy amperage induced by he sci: 
sound waves on the Receiving line 

ately and precisely reserved 
the strength of the current ig S 
suiciently to cause my recording 
function with the required force 
sion to accurately produce a peria 
upon a film of materiai having a 
hardness heretofore believed to be i 
use with devices of this character, 
Ivy recording device per se, whic: 

principal element of my present, inventio: 
and includes an improved siyius assembly, 
s designed to accurately and precisely en 
raye by means of said stylus a record of the 
ilictuations (however minute) in 
current of my system upon a 
af any desired hardness varying from the 
ordinary celluloid tape record to a steel tape 
record. Furthermore, I have provided 
tinique means whereby the response of the 
armature of my recording device to the ac 
tion of the magnetic field may be regulated 
to compensate for any additional load placed 
upon the armature in impelling the stylus 
arm. The stylus arm is also provided with 
means in the form of a novel plural adjust 
ment to cause the same to dispose the stylus 
at the most effective angle with respect to 
the record. My recording device perse also 
possesses other advantages among which may 
be mentioned its compactness and simplicity 
which lends to the improbability of its be 
coming out of order or broken, and the parts 

s 

3 preci 
& record 

is 

placement. 
It is particularly emphasized that my 

Sound amplifying and recording device is pe. 
culiarly adapted for the production of rec 
ords to be used for so-called talking motion 
pictures, it has been found almost impos 
sible to synchronize the usual disk record 
with the strip film used in a cinematograph, 
While tape records are, in theory, quite sais, 
factory. However, with sound recording de 
vices heretofore used the power impulse ai. 
orded by the fluctuating current of electric 

- ity has been found to be too feeble 

thereof may be readily disassembled for re 
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an accurate record on any but rec 
Inade of the soitest substances. 
are therefore impractical, lily device, on 
(other hand, is open to none of these objec 

* 

ideai for the plairpose is asmuch as it prodiac 
an accurate record on 3 hard tape of gre durability which may be readily synchr 
nized with a motion picture iii. 

While certain of the principa 
of any method and apparatus for 
Sound have been pointed out 
trast, with the ends attained by 
and apparatus now in use, it is also empha 
sized that other objects and advantages are 
attributable to my invention, and it is be 
lieved that these will be readily apparent, as 
the nature and construction of my apparatus 
is more completely defined. 
To these and other ends my invention con 

sists in the construction, arrangement, and 
combination of parts described hereinafter in 
detail, illustrated in the drawings, and point 
ed out in the claims forming a part of this 
specification. 
One embodiment of my invention is rep 

resented by Way of example in the accom 
panying drawings, wherein;- 

Figure 1 is a perspective view of my sound 
recording device per se, with the top cover 
plate removed, and one section of the core 
broken away to more clearly display some 
of its details, Figure 2 is a simple diagram of my system 
of amplification, 
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Figure 3 is a vertical section of my record 
ing device per se, and 
E. 4 is an enlarged detail of the stylus 

arm assembly. 
Like characters of reference are used to 

designate like or similar parts throughout 
the several views of the drawings. 

Before introducing the elements of my sys 
tem of amplification it is pointed out that in 
each instance a conventional amplifying unit 
of the audio-frequency tube type is utilized, 
and that where the system is served from a 
lighting or other similar circuit the usual rec 
tifying tubes are employed. Referring now 
particularly to Figure 2 wherein is diagram 
matically illustrated my system of amplifica 
tion it will be seen that I have elected to di 
vide it into three units preferably of two 
stages of amplification each. The first unit 
comprises in the present instance, a radio re 
ceiving assembly A and a microphone re 
ceiving assembly B, either of which may be 
cut in on the system by a switch device C. 
The second and third units of anplification 
are each connected in circuit with the record 
ing device D, but the third unit may be cut 
out upon occasion by the switch device E. 
The third unit is provided with kenetron or rectifying tubes through which the system is 
served from a lighting or other similar cir 
cuit through wires F whereby the current is 
given a final and great increase. In Figure 2, 
my system is shown with the microphone as sembly B including the primary amplifier 
in circuit through the switch device C with 
the second amplifier, where the original cur 
rent affected by the action of sound waves 
upon the microphone is again stepped up. 
Assuming now that the switch E is thrown to 
place the second and third units of amplifi 
cation in circuit; as the third unit is served 
from a lighting or other similar high pow 
ered circuit the desired increase of electrical 
energy is attained and delivered to my unique 
recording device D without loss in accuracy 
or precision in the fluctuations of the current 
caused by the action of sound waves on the 
microphone. It will be manifest, therefore, 
that the principal advantage contemplated 
by this phase of my invention resides in the 
preservation of the relative values of th 
minute fluctuations induced by the action of 
the sound waves on the original circuit of low 
amperage, and upon which the exact quan 
tity and timbre of the sound are dependent, 
during the process of amplification to develop 
sufficient electrical energy to afford the re 
quired power to record such fluctuations on a 
permanent and durable record. It has been 
found impractical to record sound directly 
from a microphone for the reason that in 
sufficient power is developed to cause the 
stylus to accurately record the overtones by 
which the quality and timbre of sound are 
characterized. With my apparatus however, 
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it has been found that sufficient energy can be developed to actuate my unique cutting 
stylus with sufficient power to produce a rec 
ord even upon a steel tape, and this without 
loss of the necessary sensitiveness required to 
accurately translate the overtones. 
My recording device per se comprises a 

permanent magnet (1), preferably of the 
horseshoe type, the respective poles of which 
are designated N and s and between these is 
mounted by means of screws (3) a sectional, 
hollow soft iron pole pieces (4). The two 
sections X and Y (4) constitute the fields and 
are preferably identical in shape and size. 
Each pole piece is formed with a body (5) 
and flanges (6), on the ends of which are 
provided posts (7). When assembled, the 
pole pieces form a hollow compartment with 
the posts (7) opposed to each other and hav 
ing their ends slightly spaced apart. Re 
tained within the hollow portion of the pole 
pieces is a coil (8) formed with a central lon 
gitudinal opening (9) communicating me 
dially of its length with a vertical opening 
(10) also formed therein. Extending through 
the longitudinal opening (9) in the coil is a 
soft iron armature (11) which is hingedly 
mounted by a non-magnetic fitting (12) to 
one of the posts (7) of the pole pieces (4), 
with its free end extending some distance out 
wardly from the coil and between adjacent. 
posts (7). There is sufficient clearage be 
tween the armature (11) and the walls of the 
opening (9) and ends of the posts (7) to per 
mit limited movement of the armature, and 
the armature is normally held in a neutral in 
termediate position by non-magnetic S 
shaped springs (13a) extending through the 
vertical opening (10) in the coil and mount 
ed with their ends secured to the flanges (6) 
of the sections of the core. Also mounted pn 
the permanent magnet (1) by means of screws 
(14) are non-magnetic cover plates (15) car 
rying suitable binding posts (16) for the wire 
terminals (17) of the coil and the wire termi 
nals (18) of the amplification system, so that 
when the system is in circuit with my record 
ing device, the coil (8) is energized with a 
resultant polarization of the soft iron arma 
ture. However, the flow of current in the 
coil is not constant due to fluctuations there 
in resulting from the action of sound waves 
3. the receiving device, thus the intensity of 
polarization of the armature (11) will mani 
festly vary thereby causing it to be alternate 
y attracted toward the fields X and Y. Car 
fied adjacent to the free end of the armature 
(11) is a depending rod (19) which extends 
through an opening provided in the lower 
most cover plate (15) and into engagement 
with the stylus arm (20) which is thus given 
a movement corresponding to that of the 
armature. In order to regulate the movement 
of the armature (11) I have provided adjust 
ing screws (21), the same being carried by the 
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respective cover plates (15), and each of these 
is formed with a head (22), carrying a felt 
pad (23) against the resistance of which the 
armature operates with a resulting limitation 
in the stroke thereof dependant upon the pres 
sure exerted. Furthermore, it is manifest 
that more force is required to move the arma 
ture to affect cutting action upon a sound rec 
ord than is required to relieve the cutting 
pressure, consequently to assure the appli 
cation of greater power when working 
against the resistance of record material suit 
able adjustment may be made by screws (21) 
to move the armature nearer to the field Y 
and under a stronger magnetic influence. The 
screws are locked in position by screws (24). 
The effect of screwing down on the upper 
screw'21 in making the adjustment above de 
scribed is to cause the upper pad 23 to be 
more compressed than the lower pad and 
the effect of the pads and the spring is to 
cause a dampening or cushioning action which 
compensates for the difference in force re 
quired to move the cutting point downward 
ly into the film and that required to raise it. 
By the combined effects of these instrumental 
ities it is possible to cut a symmetrical “hill 
and dale” sound groove in the film and thus 
avoid distortion of the record. 
The stylus arm (20) is formed with a head 

(20a) provided with an opening through 
which extends a screw (25) for mounting the 
arm in a boxing (26) carried by the lower 
most cover pate (15). The screw (25) is 
adjustable vertically through the medium 
of elongated slots (27) so that the angular 
relationship of stylus (28) may be regulat 
ed with respect to the record tape (29). It 
may be said here that the smoothness of the 
cut made by the stylus is dependant upon 
the angle at which the stylus is held against 
the record tape. 
further provided with a slot (30) through 
which a second adjusting screw (31) passes 
to hold the stylus arm in place, and a spring 
(32) seated in a recess (33) in the boxing 
functions to oppose any unsteadiness or dis 
placement of the head. 
The record tape (29) is fed from a suitable 

spool (not shown) across a support (34) to a 
reel or spool (35) which is actuated through 
the medium of suitable gearing (36) opera 
tively connected with a power element (not 
shown), and a standard (37) is provided for 
supporting the permanent magnet (1) in the 
proper relationship to direct the stylus 
against the tape, the same is rendered de 
tachable by means of a screw (38). 

It will be apparent from the foregoing 
that when my system is placed in circuit with 
my recording device, that the armature (11) 
will be controlled in its movement by the 
fluctuations in the current affected by sound 
waves acting either upon the microphone or 
radio receiving set, and that such movements 

The stylus head (20a) is. 
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will be duly transmitted to the stylus (28) 
through the stylus arm (20) and rod (19), 
and that an accurate and precise record will 
be made upon the tape (29), it being as 
sumed that the tape is actuated to move 
across the standard (34). However, it is 
also desired to emphasize the fact that by 
re-arrangement of the armature with respect 
to the coil, field and permanent magnet, that 
the fluctuations in current caused by sound 
waves may be recorded by furrows on the 
record possessing either vertical or horizontal irregularities. 
While in the foregoing there has been 

illustrated and described such combination 
and arrangement of elements as constitute 
the preferred embodiment of my invention, 
it is nevertheless desired to emphasize the 
fact that interpretation of the invention 
should only be conclusive when made in the 
light of the subjoined claims. 
Having described my invention and its 

objects with such attention to detail as will 
thoroughly acquaint one skilled in the art 
with its construction and advantages, I 
claim;- - 

1. A sound recording device comprising an 
armature associated with an electrical de 
vice sensitive to fluctuations in current in 
duced by sound waves, a stylus arm formed 
with a slot therein and arranged to be ac 
tuated by said armature, adjustable pivot 
ing means for said stylus arm, inherently 
resilient means for resisting adjustment of 
said pivoting means in one direction, and 
adjusting means extending through the slot 
in the stylus for positively supporting said 
pivoting means and adapted to regulate the 
position of said pivoting means against the 
resistance of said inherently resilient means. 

2. A sound recording device comprising 
an armature, associated with an electrical de 
vice sensitive to fluctuations in current in 
duced by sound waves, a stylus arm formed 
with a slot therein and arranged to be ac 
tuated by said armature, a boxing provided 
with slots, pivoting means for said stylus 
arm carried by the boxing and adjustably 
mountud in the slots therein, a spring in said 
boxing for resisting adjustment of said piv 
oting means, and manually adjustable means 
extending through the slot in the stylus for 
supporting said pivoting means and adapted 
to regulate the position of said pivoting 
means against the resistance of said spring. 

3. A device for recording the fluctuations 
in an electrical current comprising a perma 
nent magnet, a core carried by the magnet, 
a coil within the core and connected with 
the electrical circuit for polarizing the core, 
said coil being provided with intercommuni 
cating openings, an armature carried in one 
of said openings, and inherently resilient Sup 
porting means for the armature carried in 
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the other of said openings and attached to 
the core. O is 

4. A sound recording device comprising an 
armature and a coil in an electro-magnetic 
field in circuit with a source of electrical 
energy sensitive- to sound waves, said arma ture being pivoted at a point without a coil, 
and additional means extending through the 
coil for supporting the armature at a point 
intermediate its length for the purpose de 
fined. 

5. A sound recording device comprising an 
electro-magnetic field in circuit with a source 
of electrical energy sensitive to sound waves, 
an armature and a coil included in said field, 
and the armature being arranged to extend 
through the coil, means for pivotally Sup 
porting the armature at a point without the 
coil, means for supporting said armature at 
a point within the coil, and adjustable means 
adapted to engage said armature at a point 
removed from the pivoting means for regu 
lating the vibrations of said armature for 
the purpose defined. 

6. A device for recording the fluctuations 
in an electrical current comprising a perma 
nent magnet, a sectional core carried by the 
magnet, a coil within the core and connected 
with the electrical circuit for polarizing the 
core, said coil being provided with vertical 
and longitudinal communicating openings 
therethrough, an armature carried in one of 
said Eig and spring means carried in 
the other of said openings and attached to 
the core for supporting the armature. 

7. A sound recording device comprising a 
coil connected with a source of electrical en 
ergy sensitive to sound waves, said coil being 
provided with vertical and longitudinal com 
municating openings therethrough, a core 
surrounding the coil, a permanent magnet 
associated with the core, an armature carried 
in one of the openings in the core, spring 
means for supporting the armature extend 
ing through the other opening in the coil 
and attached to the core, and means for ad 
justing the armature for the purpose defined. 

8. A sound recording device comprising a 
stylus arm, a stylus carried by the arm, said 
stylus arm, a stylus carried by the arm, said 
ing an opening and a slot therein communi 
cating with the opening, a housing for the 
head, adjustable means engaged with the 
head through the opening therein, said means 
being carried in a slot formed in the housing, 
adjustable means carried by the housing and 
extending within the slot in the head for 
raising and lowering the head, and a spring 
device within the housing and engaging the 
head and exerting its pressure in opposition 
to the aforementioned adjustable means for 
the purpose defined. 

9. In a device for generating speech cur 
rent from a sound record, the combination 
of means for creating a steady magnetic field, 
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opposing f pieces in the magnetic circuit 
and spaced apart to form an airgap, an arm 
ature in the airgap, a support for said arma 
ture, resilient stops between the armature an 
pole pieces for controlling the movement of 
said armature, and means for operatively 
secting said armature with a sound rec 
OO 

10. In a device of the character described, 
means creating a steady magnetic field, op 
posing pole pieces in the magnetic circuit 
and spaced apart to form an air gap, an arma 
ture in the air gap and arranged to move to 
ward and from the pole pieces, damping 
means directly engaging and controlling the 
movement of said armature throughout its 
entire range of movement, and means for op 
eratively connecting said armature with a 
member capable of carrying a sound record. 

11. A device for recording electrical 
fluctuations comprising a permanent mag 
net, a sectional core carried by said magnet, 
a coil within the core provided with a longi 
tudinal opening, an armature pivoted in said 
opening and means for normally positioning 
said armature said means consisting of a re 
versely curved non-magnetic spring connect 
ed at its center to the armature and at its 
ends to the core. 

12. A sound recorder adapted for cutting 
a hill and dale record in relatively hard ma 
terial such as a photographic film, the com 
bination of a cutting stylus, means for cre 
ating a magnetic field, means for substantial 
ly varying said field in accordance with 
sound to be recorded, an armature, means 
for biasing said armature to a position in 
said field and means for resisting the move 
ment of said armature from said position, 
said means being more effective on displace 
ment of said armature in one direction than 
on displacement of said armature in the op 
posite direction. 

13. A sound recorder adapted for cutting a 
hill and dale record in relatively hard ma 
terial such as a photographic film, the com 
bination of a cutting stylus, means for cre 
ating a magnetic field, means for substantial 
ly varying said field in accordance with 
sound to be recorded, an armature, means 
for biasing said armature to a position in 
said field and damping pads for resisting 
movements of said armature in opposite di 
vections respectively, one of said pads offer 
ing greater resistance to movement of said 
armature than the other. 

14. A sound recorder adapted for cutting 
a hill and dale record in relatively hard ma 
terial such as a photographic film, the com 
bination of a cutting stylus, means for cre 
ating a magnetic field, means for substantial 
ly varying said field in accordance with 
sound to be recorded, an armature, means for 
biasing said armature to a position in said 
field, means for applying greater force to 
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said armature when said armature is dis 
placed in one direction from said position 
than when displaced in the opposite direc 
tion from said position. 

15. The method of cutting a hill and dale 
sound groove in relatively hard material 
such as the usual motion picture film by means 
of a cutting stylus operatively connected to 
an armature which operates between the poles 
of an electrical magnet and is connected to 
the armature by linkage having a leverage of 
at least substantial unity, which method 
consists in normally biasing said armature 
to position closer to one pole than to another, 
energizing said magnet by current which 
varies in accordance with the sound to be 
recorded, whereby said stylus is operated 
more strongly for displacement into the film 
than for displacement in the opposite direc 
tion, damping the movement of said stylus 
in both directions and drawing the film 
against said stylus. 

16. The method of cutting a hill and dale 
sound groove in relatively hard material such 
as the usual motion picture film by means of a cutting stylus operatively connected to 
an armature which operates between the poles 
of an electro-magnet and is connected to the 
armature by means having a leverage of at 
least substantial unity, which method con 
sists in normally biasing said armature to po 
sition closer to one pole than to another and 
energizing said magnet by current which is 
subject to relatively large variations in ac 
cordance with sound to be recorded, whereby 
said stylus is operated more strongly for dis 
placement into the film than for displacement 
in the opposite direction, damping the move 
ment of said stylus in both directions and 
drawing the film against said stylus. 

17. The method of cutting a hill and dale 
sound groove in relatively hard material such 
as the usual motion picture film by means of 
a cutting stylus operatively connected to an 
armature which operates between the poles 
of an electro-magnet and is connected to the 
armature by linkage having a leverage of at 
least substantial unit, which method con 
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sists in normally biasing said armature to 
position closer to one pole than to another, 
energizing said magnet by current which 
varies in accordance with the sound to be 
recorded, whereby said stylus is operated 
more strongly for displacement into the film 
than for displacement in the opposite direc 
tion, damping the movement of said stylus 
in both directions and drawing the film 
against said stylus at an acute angle thereto. 

18. In a device of the class described, a 
permanent horseshoe magnet, pole pieces po 
sitioned between the ends of said magnet and 
forming two pairs of opposed poles, a coil ES by said pole pieces, a straight arma 
ture pivotally supported by and at one pair 
of poles, said armature extending through 

s 

the coil and between the other pair of poles, 
an operating connection between the arma 
ture and sound record, cover means at op 
posite sides of said magnet closing the open 
ing between the legs of the magnet and ex 
tending beyond the magnet and means for 
biasing said armature to a position between 
the poles and for damping the motion thereof 
said last named means being partly supported 
by said pole pieces and partly by said cover 
e8.S. 
19. In a device for recording sound, means 

creating a permanent magnetic field, opposed 
pole pieces, a pivotally mounted armature 
movable near one end between said pole 
pieces, a cutting stylus, a pivotally mounted 
arm supporting said stylus, an operating con 
nection between said armature and stylus 
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connected to said armature adjacent said pole 
pieces, the leverage between said armature 
and stylus being at least substantial unity, 
and damping pads engaging opposite sides 
of one end of said armature at a point distant 
from its pivotal support. 
In testimony whereof I affix my signature 

hereunto. 
EARL. H. FOLEY. 
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