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Corpora eorporwon
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Chicago,

" Appiieation September 19, 1835, Serial No. €1,189

23 Claims.

An object of this invention is {o provide an im-

proved apparatus for recording sound by means of

& groove on a.long strip or ribbon, hereinafter re-

ferred to as a film, of a suitable permanently de-

- 5 formable material, whether coated or uncoated,
and for reproducing sound therefrom.

Another object is to provide an improved film

-carrying a plurality of parsallel grooves by which.

& continuous sound record is made reading in op-
10 posite directions in alternate grooves. :
© 'These and other objects, as will hereinafter ap~
pear, are accomplished by this invention which is
fully described in the following specification and

shown'in the accompanying drawings, in which—
Figure 1 is a front elevation of & machine em- -

15
bodying this invention;
Fig. 2 1s a partial enlarged vertical sectlon on
the line 2 of Pig. 1;

m:usvertledaectlononthellnel of Pig.2;

.20 Ht.dhafmntelevwonofsstripofmmhav-

_ 40 another. mmmmybeaﬂatelonxatedstﬂp _

-

ing sound grooves produced by the recording ap-

paratus;

H&ﬁhanenhrgedsecﬂonotmmonthenne.
: S of Fig. 4 and line § of Fig. 1, showintthesta--
25 tionary anvil beneath; :
Pig. 6 iz a partial enlarged vertwal section on -

. thelineSofPig.1; and
i l"lc.’lisa.vertwdsectlononthenne'lotmg 6.

‘This is a continuation in part of my pending ap- .

30 plications Serial No. 659,538, filed March 3, 1933,
showing a rigid, stationary support over which the
film s slid at the point of recording, and Serial
No. 685,145, flled August 14, 1933, showing & mech-
anism for propelling an endless film having & pli-

35 rality of perallel sound grooves therein past &

‘reproducer pick-up, together with means operated
by notches on the sides of the film for controlling .
the movement of the film and for shifting the re- -

producer pick-up from one groove in the fllm to
of cellulose acetste, cellulose nitrate, or other per-

manently deformable materisl, either with or

without an emulsion, as for motion ple film,
and with or without perforations for driving the

emulsion. :
‘The embodiment illustrated eomprlses P cabi-

net 18 having & front panel {1, in front of which-:
mmmhofthereeordin:mechanimismounﬁed.-v
.. Ingeneral, a film {2, shown in Pig. 4, is wound at

- its two.ends on two reels (not shown) which may
bedrlveninmmnnenwenknownmﬂusm

50 as to maintain the two ends of the fiim shown .
b6 ln!lz.lstamoderatedemeottemion. Tha.t

- ‘versed. A recording head C and & reproducer

- film, 'l‘heﬁhnshownhaspertontionsbutnottn -

(Tl 294—11)

portion of the mechanism forms no part of the
present invention and hence is not illustrated. -
‘As will later be described, this film feeds in one
direction until the film is almost completely un-
‘wound from the first ree] on fo the second, when ,
a reversal of the directior of the film causes it to
rewind from the second reel back on to the first
until the second reel is almost completely un-
wound, when the direction of the film is again re-
10
pick-up D are carried on the panel and are oper-
ably connected 5o as t¢ move in and out, as will -
later be described, so that a recording stylus C’
and an electric reproducer needle D’ always lie
in the same plane and the needle can operate in
‘the groove just after it is formed, if so desired;
At each reversal of the film the stylus and needle -
are advanced the spacing of one groove.. Thus the
reproducer ' needle adapted to operate in the
groove previously formed can be connected toa.
‘ suitable amplifier D*and head phones or.to a loud
speaker D? to render sudible the sound which has
Just been recorded, so that an observer can check °
the recording as it is done. Thus any error in
. recording can be instantly caught and, if desired, .
that portion of the recording can be retaken at
onee. -

_'Thus the filin i! from the first reel (not shown)
passes around idler rolls I3, 14, {5, I8 and i8s,
‘around the driving drum indicated generally as
A, thence arcund an idler roll (71, then is slid
.around a preferably stationary recording drum or

_ other arcuate anvil indicated generally as B,
thence under idler roll 18, over the driving drum -
' A, around idler rolls (9, 20, 14 and 21 to the second
reel (not shown). The above mentioned rolls are
all journaled on suitable pins’ or studs carried by .
‘the front panel ti. An electric recording head
C having a recording stylus C’ and an electric re- °
producing pick-up D having a teproducer needle
D’ are so mounted adjacent the recording drum
that either the stylus or needle; or both, can be .
brought into engagement with a film pudnz
around the drum. ]

'IhedrlvlngdrumAwmnowbeducrlbedm
‘detail 88 best shown in Fig. 3. A shaft 22 is
Journaled in suitable bearings in the cakinet 10
-and in the front panel {{, and driven at an ad-
-Justable constant speed by any suitabie source
of power (not shown). This shaft has keyed
thereon a driving drum 28 which has an outer:
cylindrical surface in which are mounted spaced
friction bands 24, and has an annular shoulder
-28. ‘The fiim l! engages the friction bands,
whlchwbeotrubberandpretemblyextendu
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slightly above the cylindrical surface of the pass throﬁsh the front ﬁmel; A shift lever 48 '

drum for greater traction, and the film when

pressed laterally against the shoulder 28 extends
* slightly beyond the outer edge of the drum oppo-

site the shoulder. : . : -

A thin spring sheet metal disk 26 is pressed .
against a hub 232 on the pulley by means of a hub
27+ on anut 27 which is screwed on the threaded .
outer end of the shaft 22. The hub 23* projects
slightly farther than the overhanging portion
of the film so that when no- pressure is applied
to the disk, it.-has a tendency to stand away very
slightly from the film. A finger plate 28 is jour-

"‘naled on the hub 272 and has along the upper
edge a series of axially drilled holes 29, in each
of which is placed & plunger 30 carrying a small
leather - finger . 31 which is. normally pressed
against the outer surface of the disk 26 by means .
of an inserted spring 32. Two or more similar
spring-pressed fingers 33 are placed at the oppo- -
site side of the finger plate. Friction between the -
finger plate 28 which, during recording .is nor-
" mally stationary, and the nut 21 which rotates,
is minimized by means of suitable ball bearings -
34. The finger plate is provided at its periphery
with pins 385, 36 (Figs. 1 and 2) which are adapted
- -to engage a stop 37 carried by the front, panel.

It will be understood from the foregoing: that
~when the shaft 22 is rotated in a counterclock-.
wise direction: (Fig. 1) the pin 35 will be hyought.
into engagement with the upper side of the stop
‘81, and will remain in this position until the

" direction of motion of the shaft 22 is reversed.,
During this time the large number. of fingers in
the boles 28 press the spring metal plate 26
against the overhanging edge of the film which
is' held ‘at the opposite side by means of the

- shoulder 28, so that it is driven in the direction

» indicated by an arrow a, thereby pulling . the
40 film around the recording drum, which will later

. be described. At the same time the fingers in .
the holes 83, shown at the bottom of the driving
drum, give the film ‘a slight amount of push so
~ that it will not have a tendency to bind too much

45 88 ft passes around the stationary recording an-

vil. Above and below the drum: 23 are located

arcuate shoes 38, 38 which are mounted on hinge

__pins 40, 4, respectively, and which are pressed.
by. springs (not shown), the pins being carried:
by the front panel. These shoes are norma
spaced a small distance from the film by means
of adjusting screws 3% which' bear against pins
39b in the front panel. . These shoes prevent the

: film from buckling under the side - pressure of
55 the disk.. B L

‘When the direction of motion of the shaft 22 is -
reversed to a .clockwise direction as indicated
by the arrow b, the finger plate 28 will be carried-

" around with-the shaft 22-and its associated parts
until the pin 38 strikes the under side of the stop.
31, during which time the finger plate will have
made almost one-half a revolution. The large

“10
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number of fingers in the holes 29 ‘will ‘then be - -

- --at the bottom of the. driving drum and will pall
¢5. the film around the recording drum in the oppo-
- site direction, and the film will be_ taken from
: the right-hand or ‘second reel (not /shown) and
fed on to the left-hand or first reel/(not shown) .
- Thé recording anvil, shown in detail in Figs. 5,
70 6 and 7, 1s rotatably mounted upon a stud 42
» " .carried by the:front panel. 1
. mounted  an- eccentric- sleeve 43 which -has a
_ shouldered ledge 44 on which is mounted a sta-
"+ tionary, rigid anvil member 45, which is retained

" wp against the.shoulder by means of a ring 46 which
is held in place by a series of screws 41 which

'

N

".the recording anvil that by

" stylus.  The anvil may

‘On this stud is

48 secured to the sleeve 43 by means of screws
49, and has an adjustable stop screw 48* by
means_of which the position of the lever 48 .is
regulated. The anvil 45 includes a thin annular 5
.anvil element 46* which I find may sdvantageous-
1y be about .03”* in thickness for faithful record-
ing of high notes. The film-supporting annulus
485+ is slightly resilient in itself and yet rigidly:
mounted to preclude vibration, and said rigid 10 -
mounting is preferably stationary by reason of the -
mechanical difficulty of obtaining. vibrationless
rigidity in a rotary mount. R
The member ‘45 also has an outer shoulder - -
48>, The film 12 passes around the thin anvil 15 -
member 48 and bears against the shoulder 48, -
the anvil being of such a breadth that the film
overhangs it by about 01>, ‘A shoe 80.of con-
siderable weight in the form of an -annulus is. -
pressed against the overhanging edge of the film 20
by means of a spring. 81 which abuts & split .. -
‘washer 52 seated in an annular slot 83 in the
sleeve 43.. The outer eénd of the stud- 42 is
threaded to receive & lock nut $4 ‘which is pro- -~
vided with a handle 88 for easy operation. The 25
mass of the shoe 80 iz sufficient to insure the ilm .
remaining steady under the lateral vibration:of
the recording stylus. - - o . o
At the side of the recording anvil is disposed.
. the recording “head C carrying the recording 30
" stylus. C’. which, as will later-be described, is .
pressed firmly into- the -film and is vibrated
laterally by electrical -impulses imparted to:the-
head by sounds received ds by ‘& microphone Cc?
and amplified by an amplifier C? in & well known 35
.manner, and serves to form a sound groove in ..
the film as it passes beneath the stylus.. The:
depth of the sound groove is regulated by the
lever 48 and this lever by the screw 48+ .~ -
Above the recording anvil is a reproducer pick- 40
up D carrying a reproducer needle D", preferably - -
in line with the recording stylus.” One ‘function. -
of the recording anvil is to move the film by
means of the eccentric 43 into and out of con- ‘
tact with the recording stylus C’. For ordinary 45
reproduction’ after the recording is .done, the
"needle D' alone is in contact with sound groove
“of the film. while the film is held out of contact
with the stylus C’. R SR
It will be understood from the description of ‘5o
“handle 86§ so as to move it.out of contact with.
. the sleeve 43; the sleeve will' be free to ‘
.on the shaft 42 and may be turned by means of . .
: the- shift lever 48 from the full line. position-of .55
Mg 7, wherein the film 12 is in contact with |
recording stylus to the dotted line position where
in, the film is out of contact with the recording
be locked in either of -
these positions by means .of the locking handle’ go -
_ B8 which serves to press the anvil member 48 -
against the ring 46. _ T S
In Fig. 5 is shown’ greatly enlarged s partial-. .

cross section of the film (2 and the thin anvil ele- .
‘ment 48s at the point of recording-under the g5 .
recording stylus C’. - The anvil is provided with -
‘& series of notches, channels or. depressions 4%
which are equally spaced, and which preferably
around the anvil at all points

b

Fzs

J

that the edges

good recording that g
as shown. - A mechanism (not

nels be rounded

shown) but substantially the same as that shown 75 '
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" the stylus is operating. )
The reproducer pick-up'D is carried by an arm -

.65
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and described in my co-pending application Se-
rial No. 685,145, serves to move the recording head
C outwardly a distance equal to the spacing of
the depressions 48° at each actuation which ig
accomplished by means of reversing mechanism
operated by two switches, one of which is-actu-
ated at a time by a cutout 122, near one end of
the film, and the other by a cutout 12 near the
other end of the film. '

This same mechanism serves to. reverse the di-
rection of rotation of the shaft 22 which then
continues to propel the film in a given direction
until the mechanism is again reversed and the
recording head moved over to a position imme-
diately over the next recording notch or depres-
sion 45°. Thus during recording the record-
ing stylus is vibrated. laterally, as indicated by
the dotted lines of Fig. 5, ‘and forms a V-shaped
sound groove 2. Beneath this groove a ridge
124 is embossed on the opposite side of the film

by the material displaced into the depression as

the groove is formed,

The depression or channel may be of V-section
or U-section, or variations thereof, it being im-
portant only that the capacity of the channel be
such as readily to accommodate the ridge of ma-
terial embossed thereinto by the recording stylus
without contacting the apex of the ridge, and
that the edges of the channel, slightly rounded,
serve to support the film and define the overall
width' of the ¢mbossment. The width of the
channel and of the embossed ridge will depend

upon the thickness of the film to be employed

and the depth and width of the cut or sound

groove, the dimensions of the chanmnel being g -

function of the film thickness. and the sound
groove width. Advantageously, the depression or
channel may have a width ‘substantially equal
to that of the sound groove, plus the thickness
of the film employed or a width slightly more

-than twice that of the groove. This precludes -

interference by the channel edges with the free
displacement of the film material in the ex-
treme amplitude range of the recording stylus.

.The recording head is slidably mounted on a
stationary guide 56 and carries an indicator mech-

-anism 57 which is movable beneath a pointer 58 .

to indicate the depression in the anvil over wl_lich

‘59 which is mounted on pivots 60, and has & pin
61 in line with the reproducer needle I’, the pin
engaging an arm 62 on the recording head C.
The arm 59 is supported by a screw 63 by means
-of which the needle D’ is adjusted with respect
to the anvil 45*. Thus any movement in or out
of the recorder head causes a corresponding
movement of the reproducer needle;" thereby
serving to keep the needle and stylus. always
over the same depression in the anvil, -Thus at

any time the anvil can be shifted by means of .

the shift lever 48 from the recording position to

the non-recording position, or vice versa, the po-’

sition of thie anvil being fixed by the knurled nut

48» which serves as a stop. By a suitable revers- -

ing mechanism (not shown) the film can be
stopped and. run backward to.any given point
and then fed in the same direction as that dur-

" ing which recording was previously done in order

70

toplayanyporﬂonofthereeadwhichhasbeen
‘made in the film. . - e

The edges of the depressions are rounded aid.

the surface of the anvil rolled or polished to.re-

* . duce to a minimum the noise produced by a film
75

sliding thereover. I have found that by thus

3,096,113

recording sound on a strip of film as it slides
over a stationary arcuate anvil having a series

of depressions therein, as shown, a record is "

produced which for fidelity of tone and freedom
from foreign noise of all kinds is very much

superior. In-the apparatus as shown in Fig, 1,

the reproducer needle D’ lies in' the record
groove made by the recording stylus.C’ when the

film is traveling -around the anvil 45s in a coun-

terclockwise direction. - Thus the quality of the

‘recording can be instantly checked by an oper-

ator listening to the recording as it is done.
Thus any imperfections of recording can be in-
‘stantly caught and that portion of the record
can be repeated until it is satisfactory. A second

. reproducer pick-up may be used on the opposite
~side of the recording stylus, so that one pick-up

needle can always be placed in the groove just

“after it is formed by the recording stylus. The

pick-up E may be supported and held in con-
tact with the film on the anvil in any well known
manner and the output current may be amplified
as in the pick-up D by means of a suitable am-
plifier. ) i ‘
. It will be understood that one or more such
sound .grooves can be formed in the untreated or
smooth face of a motion picture film, and the
sound thus recorded will be synchronized with
the picture by means of the
therein in a well known manner. )

Dragging or sliding the strip of film over the
opposed convex face of the anvil will insure in-
timate contact between the two at the point of
sound recording by reason of the relative move-
ment between the two at such point whether or
not the anvil be absolutely stationary.

I claim:

1. A film having a- substantially V-shaped

laterally-undulating sound groove in one face
and a sharply defined embossed ridge in the re-
verse face opposite the groove, the embossed
ridge being more than twice as wide as the
groove. :

2. Apparatus for forming a sound groove in
a face of a film comprising a rigid, stationary

support over which the film passes, means for.

sliding the film over the support at substantially

"a uniform rate, a recording tool adapted to be

vibrated and to be pressed into the film to form
a sound groove therein, the support having s

depression opposite the recording tool and par-.

3

sprocket. holes .,

15

20
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36 -

a5

allel to the direction of motion of the film to ;
.enable the tool to force the film into the de-

pression so as to produce a ridge on the film
opposite the sound groove, and means for pre-
venting lateral motion at the

3. Apparatus for'forming & -sound groove.in a

face of a film comprising a rigid, stationary sup-

port over which the film passes, means for slid-
ing the film over the support at substantially a
uniform rate, & recording ‘tool adapted to be
vibrated and to be pressed into the film to form
& sound groove therein, the support having a

‘degression opposite the recording tool and par- .
allel

to the direction of motion of the film to
enable the tool to force thé film into the de-
pression so as to produce a ridge on ‘the film op-
posite the sound groove, a shoulder at one side
of the support, a shoe at the other side of the
support, ‘and a spring for pressing the shoe in-
wardly so as to firmly guide the film, to pre-
vent its lateral movement
recording. .

* 4, The method of forming a substantially v-
shaped laterally-undulating sound groove in a

point of recording.

at the point of

55
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75
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strip of ﬂlm comprlslng sliding the film over &.
rigid stationary support having a longitudinal de-

" pression formed therein, holding the film firmly

‘10

against the support, pressing & vibrating record-
ing tool against the ilm over the depression to

form a sound groove in the film while the film

peasses over the depression, the depression having
a width of more than twice that of the sound
groove whereby as the recording tool vibrates
across the.depression, the material of the strip
lying under the tool is embossed into the depres-
ston on the opposite side from the sound groove,

and .guiding the film at the recording polnt to:

. prevent its lateral movement.

15

20

5. The method of forming a sound groove in a -

strip of film comprising sliding. the film over a
rigid stationary arcuate support having & longi-
tudinal depression formed therein, presslns a vi-

brating recording tool against the film over the

depression to form the sound groove therein while

-_the film passes over the supporf, thereby em--
bossing the material of the film into the depres-

. sion. on the opposite side of the film from the

. adapted .to be ‘vibrated and to be pressed into-.

sound groove, and guiding the film at the record-

_ing point to prevent its lateral movement.

6. Apparatus for forming a sound groove in: &
face of s strip of film comprising a rigid, station-
‘ary; arcuate support over which' the film passes,
means for sliding the film over the support at
substantially a “uniform rate, a recording tool

" the film to form a sound groove therein as the
_-film is moved, the support having a groove there-

" face of a motion picture film comprising a rigid, -

- 45

in opposite the recording tool to .enable ‘the tool

'to emboss the film so' as- to produce a ridge on

the film opposite the sound groove. .
7. Apparatus for forming a sound groove ina

stationary, arcuate support over:which ‘the fllm

passes, means for sliding the film over the. sup-
port at substantially a uniform rate, and & record-.

" ing tool adapted to be vibrated and to be pressed

‘into-the film to form a sound groove therein, the

" .support having a depression opposite the record-

ing tool and ‘parallel to the direction of motion
of the film to enable the tool to force the film

- into the groove so as to produce a ridge on the

56
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film opposite the sound groove.

8.. Apparatus for producing a sound record ln
a strip of suitable material comprising & sound-
actuated vibratory. tool, a rigid support dlsposed
‘adjacent the tool and spaced therefrom, and hav-
ing formed therein a depression in register with
the tool, means to draw the strip over the support
between the tool and the depression whereby
to form a sound groove.in one face thereof and
to emboss the displaced material into the depres-
sion, the width of the depression definitely defin-
-ing the width of the material embossed into the
depression, and means to hold the strip against
lateral movement of the vibratory tool.

‘9. Apparatus for producing a sound record in

. & strip of suitable material comprising a- sound-
actuated vibratory tool, & rigid, arcuate support

disposed adjacent the tool and spaced therefrom,
and having formed: therein a depression in regis-

" ter with the tool, means to draw the strip over the

support between the tool  and. the depresslon

whereby to form a sound groove in one face.

thereof and to emboss the displaced material into
the depression, the depx'ession marginally deﬂnlng
and fixing the embossment as to width-and 1tselt

" of sufficient width and depth to permit lateral

15

shﬂtingtherelnotthemediﬂporﬁonottheem—
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‘bossment under_y the a.ctlon of the vibra.tory Te-

e

cording .tool.

10. Apparatus for producﬁm a sound record in:

a _strip of permanently deformable masterial in

the form of a sound groove, said apparatus com- .
prising a rigid, arcuate support having a depres-.

sion therein, a sound-actuated vibratory tool held

rigidly in register with the depression in the sup-

port.and at s substantially fixed distance there-
from, means for drawing the strips ' around ‘the

‘10
-support at & uniform rate between the tool and

depression to form.a sound groove therein, and. o

means for holding the strip against lateral move-

ment at the point.-of recording, the width of the

depression being & function of the sound groove‘

width and of the sheet thickness
11. Apparatus for producing a sound. ‘record in

'@ strip of permanently deformable material in

the form of a sound, groove, said apparatus com-

prising a rigid, arcuate support having a de-

‘pression therein, a sound-actuated vibratory: tool

16

held rigidly in register with the depression in the .

support and at-a. substantially fixed distance
therefrom, means for drawing the strip around

‘the support at a uniform rate between the tool

and depression to form a sound groove therein,

"and means for holding the strip against lateral

movement at the point of recording, the width of

the depression _being. more than twice the width :

of the sound groove.: ' i

12, The method of formlng an undula.tory'
sound groove In a strip of permanently deform-
able material comprising moving the strip over
a rigid support having a longltudlna.l depression

" formed  therein, holding the strip firm]y against.
the support; pressing a vibrating’ recording tool

. against the strip over the depression to form'a

25

sound groove in one face thereof .and to emboss -

the material into the: depresslon to form a ridge
.on the side opposite the sound groove, the de-

pression having a width defining by contact the

than that of the groove to accommodate the lat-

eral shifting therein of ‘the material embossed

thereinto by the laterally vibrating tool.. .
13. Apparatus for forming a sound groove in

- @ face of a strip of film comprising a rigidly
. mounted ‘arcuate support over which .the . film .
moves, means for moving the film over.the sup- -

port at substantially e uniform rate, a recording

40

_width of the embossment but sufficiently greater-- '

50

tool adapted to be vibrated and to be pressed .

into the film to form a sound groove . therein

as the film is moved, the support having a de-:
pression therein' opposite the recording tool: to
enable the tool to emboss the film so as to pro-

66

duce a ridge-on the film opposite ‘the sound -

groove, and means for preventing lateral move-
ment pf the film at said point. -

14. Apparatus for forming a sound
a-face of .a strip of film comprising a
mounted stationary, arcuate support over which

grooveln

. the film slides, means. for sliding the film over
-the “support at substantially ‘& uniform rate, &

recording tool adapted to be vibrated and to be

pressed into the film at any one of a ‘plurality of:

laterally spaced’ points to form a plurality -of
andtotheedgesoftheﬁlmastheﬂlmismoved

' -the support having a plurality of simflarly spmd ‘
. depressions- therein opposite ‘the :recording tool
.. 'to enable ‘the-tool to emboss the film so as to

rigidly -

‘sound grooves in the film parallel to each other .

70 -

produce a plurality of ridges on the film opposite -
the sound grooves, and means for preventing the - .

lateral movement of the film at sald point. -

15. Appamtus tor 1ormins n sound groove in a‘

LA
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face of & strip of film comprising a rigidly mount-
ed stationary, arcuate support over which the
film slides, means for sHding the film over the

support at substantially a uniform rate, a record- -

ing tool adapted to be vibrated and to be pressed

" Into the film at any one of a plurality of later-

10

ally spaced points across the film to form a
plurality of sound grooves in the film parallel
to each other and to the edges of the film as
the film is moved, the support having a plurality

- of similarly spaced depressions therein opposite

the recording tool to enable the tool to emboss
the film so as to produce a plurality of ridges on

" the film opposite the sound grooves, and means

15

20
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30

35
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for preventing the lateral movement of the film
at said point, the depressions extending around
the support at all points touched by the film. .
16. Apparatus for forming a sound groove in
a face of a strip of film comprising a rigidly
mounted stationary, arcuate support having a
thickness of about .03’ over which the film

slides, means for sliding the film over the sup-

port at substantially a uniform rate, a recording
tool adapted to be vibrated and.to be pressed
into the film to form a sound groove therein as

.the film is moved, the support having a depres-

sion therein opposite the recording tool to enable
the tool to emboss the fillm so as to produce a
ridge -on the film opposite the sound groove,

.and means for preventing lateral movement of

the film at said point.

17. Apparatus for forming a sound groove in a
face of a strip of film comprising a rigid, sta-
tionary support over which the film slides, means

-for sliding the film over the support at substan-

tially a uniform rate, a recording tool adapted
to be vibrated and to be pressed into the film to
form a sound groove therein as the film is moved,
the support having a depression therein opposite
the recording tool to enable the tool to emboss
the film so as to produce a ridge on the film

" opposite the sound groove, means for preventing
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lateral movement of the film at said point, a
reproducer pick-up having a needle in alignment
with the groove, and means for adjustably posi-

a face of a strip of ﬂlm coni_prlsing a rigidly
mounted stationary support over which the film
slides, means for sliding the film over the support

-

at substantially a uniform rate, a recording tool -

adapted to be vibrated and to be pressed into the -

film at any one of a plurality of laterally spaced
points to form a plurality of sound grooves in
the film parallel to each other and to the edges
of the film as the film is moved, the support hav-
ing a plurality of similarly spaced. depressfons

" therein opposite the recording tool to enable

.

tioning the support so as to bring the film there- -

on selectively Into or out of engagement with the i

recording tool, and means for moving the re-’

producer needle into and out of the groove.
-18. Apparatus for forming a sound groove in

a face of a strip of film comprising a rigid, sta- .

tionary support over which the film slides, means

-for sliding the film over the support at substan-

tially a uniform rate, a recording tool adapted
to be vibrated and to be pressed into the film
to form a plurality of sound grooves in the film
parallel to each other and to the edges of the
film as the flim is moved, the support having a
plurality of similarly spaced depressions therein
opposite the recording tool to. enable the tool

to emboss the film so as to produce & plurality of .

ridges on the film opposite the sound grooves,

means for preventing the lateral movement of
~ the film at said point, & reproducer pick-up hav-
ing & needle operably associated: with the re- '
-cording tool s0 as to operate in the groove made

by the tool, means for positioning the support.

. 80 as to move a film thereon into or out of en-
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vancing and retracting the reproducer needle into
and out of the sound groove, an element carrying
both the recording tool and the pick-up, and

" means for positioning the recording tool over

78

any one of the depressions in the support. *
19. Apparatus for forming a sound groove in

- gagement with the recording tool, means for ad- -

the tool to emboss the flm so as to produce a

. Plurality of ridges on the film opposite the sound

10

grooves, and means for preventing the lateral

movement of the film at said point, the edges of

the depression being rounded and the surface

of the support polished to reduce to & minimum
the noise of the film sliding thereover.

15

20. A method of sound recording including the

.steps of inducing relative surface movement be-:

tween a record strip of permanently deformable

material and an arcuate support having a chan- -

20

nel in its arcuate face, the strip being tensioned

about the arcuate face of the support, whereby
a drag. and hugging contact of ‘the strip with
the support.is maintained, and bringing a vi-
bratory sound-actuated recording stylus. into’
pressure engagement with the strip in line with
the channel to emboss
stylus into the channel. ‘

21. A method of sound recording including the
steps of inducing relative surface movement be-
tween a record strip of permanently deformable
material and an arcuate support having a plu-
rality of substantially parallel channels in its
opposed - face, the strip being tensioned about

-the arcuate face of the support, whereby a drag

and hugging contact of the strip with the support
is maintained, bringing a vibratory sound-actu-
ated recording stylus into pressure engagement
with the strip in lihe with one of the channels
to emboss material displaced by the stylus into
said channel, and bodily shifting the stylus into
line with an adjacent channel to produce a sec-
ond sound record groove adjacent and parallel
to the first. - ‘ .

22. Apparatus for recording sound including an
arcuate support having in the face thereof a
channel, a sound-actuated vibratory recording
stylus mounted above and in line with the chan-
nel, means to slide a strip of permanently de-
formable material over and in contact with the
channeled face of the support beneath the stylus,
the coacting faces of the support and the strip
having relative surface movement and the latter

. 'being tensioned about the curved face of the

material displaced by the -
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former, whereby a rearward drag and hugging :

action is imparted to the strip, means to impart
by the stylus pressure upon’the strip concur-
rently with the sound-actuated vibration of the
stylus whereby to emboss the material of thé strip
into the channel to produce an undulatory sound

- groove in the upper face of the strip and the cor-
-responding ridge upon the lower face. . -

23. Apparatus . for recording sound including

-an arcuate support having in the face thereof

& plurality of substantially parallel channels, a
sound-actuated = vibratory . recording = stylus
mounted. above- and . in line with one of the
‘channels, means to slide a strip qf permanently
deformable material over and in contact with
the channeled face of the support.beneath the
stylus, the coacting faces of the support and the
strip baving relative surface movement and the
latter being tensioned about theé curved face of
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»the former whereby a rearward drag a.nd hug-
.ging action is lmparted to the strip, means to

impart by the stylus pressure upon the strip’

concurrently. with the sound-actuated vibration

of the stylus whereby to emboss the material

of the strip into the channel to produce an un-

dulatory sound groovelntheu aeeotthc
strip and the corresponding ridge upon the lower
face, and means to bodily shift the the recording

-stylus laterally of the support. and strip to hrlnl
. 'the stylus into line with a different chann
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