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It has already been proposed to record, in a 
continuous manner, sounds on a film, the latter 
unwinding from a spool and winding up on an 
other reel, the continuity of the recording being 

5 ensured by reversing the working of the motor. 
. . The object of the present invention, on the 
Contrary, is to provide an apparatus permitting 
to record Sounds on a film by means of an en 
graving member, the film winding and unwinding 

10 in a continuous manner upon itself by passing 
Several times in front of the engraving member 
always in the same direction, which permits of . 
recording, while occupying a space as reduced 
as possible, sound records of long duration. The 

5 continuity of the recording is ensured by the 
gradual or step-by-step displacement of the re 
COrding member. - . 

On the other hand, under actual conditions of 
the practice, recording apparatus of the engrav 

20.ing type include a recording member and, eventu 
ally, a reproducing organ. One of these mem 

'bers Serves to trace the phonographic.oscillations 
upon the support and the other serves to the 
reading of these oscillations. If several sound 

25 sources are simultaneously recorded, a mixing 
and a dosing of these various sources in certain 
proportions of sound intensities is effected then 
recording is effected on a single track which 

• gives, during recording, a resultant of the dif 
30, ferent sound sources. - 

However, it happens frequently enough that, on 
account of a defective dosing or even of mis 
takes made during the recording, it is necessary 
to make a correction. No known method permits 

35 of performing such corrections, so that it is nec 
essary to effect a new recording.- 

. This new recording is possible in cinemato 
graphic works, where the same record can be re 
peated over and over, but, on the other hand, it 

40 is wholly impossible when recording an interview 
or a ceremony for broadcasting purposes, al 
though such recordings are often defective be 
cause unforeseen events often occur. 
The object of the present invention is to obvi. 

45 ate these drawbacks. It is more especially in 
tended to permit, after recording of the phono 
grams, of performing the necessary corrections 
without interfering with the other records already. 
taken. 

50 The present invention is essentially charac 
terized in that the recording is effected along a 
plurality of tracks, corresponding to the respec 
tive sound sources, of a common support. 
... Therefore, when the sounds are reproduced, it 

55 is easy to observe the quality of the mixture of 

drum; 

the respective elementary, records. It is then . 
possible to wholly eliminate one of these records 
and to correct it or to replace it by a new record. 
which will also be traced upon the same. Support. 
The invention therefore consists in a new ar- 5 

rangement of the soundtracks on a support, 
especially on a film, in such manner that it be 
comes possible, after recording of the sounds - 
from various sound sources, to correct, modify, 
and even replace one of the soundtracks, which 10 
is found to be defective, by One, or several new 
sound tracks, without interfering with the other. 
Sound tracks. 

This result is obtained by providing a number 
of recording and reproducing members equal to 15 
the number of sound tracks to be recorded upon 
the common record support, which may be a film 
or a disc. 
Other features of the present invention will 

result from the following detailed description of 20 
some specific embodiments thereof. 

Preferred embodiments of the present inven 
tion will be hereinafter described, with refer 
ence to the accompanying drawings, given mere. 
ly by way of example, and in which: " .. 25 

Fig. 1 is a diagrammatical elevational view of 
a simplified apparatus for recording on an end- . 
less film; 
Fig.2 is a diagram of the electrical connections 

of the device for the lateral displacement of the 30 
engraving, member; 

Fig. 3 is a perspective view of the chief elements 
of an apparatus according to the invention; 

Fig. 4 is a plan view of this apparatus; 
Fig. 5 is an axial section of the film supporting 35 
Figs. 6 and 7 show in elevation and in plan 

view respectively the support of the engraving 
Or reproducing members; d 

Fig. 8 is a section through the axis of lateral 
displacement of the engraving member of a con 
trol device according to a first embodiment; 

Fig. 9 relates to another embodiment; 
Figs. 10 and 11 show, in front view and in axial 

sectional view respectively, the roller on which 4 
the sounds are recorded; 

Fig. 12 is a plan view of a piece of a film re. . 
corded according to the invention; . . . 

Figs, 13 and 15 are three diagrammatical views. 
explaining the principle of recording and repro-, 50 
duction according to the invention. 
. The simplified apparatus shown in Figs. 1 and 
2- essentially comprises an endless ribbon or film 
which is unwound from reel 2, in the direction 
indicated by the arrow, between two rollers 4 55 

.../ 
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2 
and 3. These rollers are a part of the whole con 
stituting the central core of the reel fixed on 
magazine f3. These rollers are free to turn on 
their axis and the rotary movement with which 
they are moving is imparted thereto by ribbon 
which acts by friction whereas the last spire of 
this ribbon unwinds under the action of a trac 
tion. Ribbon leaves the magazine in an oblique 
direction. It is straightened up by a roller 31, 
in such manner as to be brought in the axis 
of drum 5 upon which it bears and along which 
the recording is effected by means of an engraving 
style 8. 
When passing between the straightening rollier 

3, and drum 5, film or ribbon f rubs through 
its edge against the roller of a detector 4 which 
is intended to laterally displace the engraving 
member 8 after a full cycle of the endless ribbon. 
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For this purpose, this ribbon is provided along 
its edge with a notch which, upon its passage, 
permits the detector 4 to oscillate and to release 
a relay, as it will be hereinafter explained. 
From drum 5, ribbon engages between a pull 

ing roller 6 and a pressing roller 7 mounted 
loose upon its axis. The pressure of this roller 
7 upon pulling roller 6 is easily obtained by 
means of a spring 7. 
The pulling roller 6 is covered with rubber so 

as to exert without slipping its pulling action 
upon ribbon . 
Upon leaving compressing roller 7, the ribbon 

gees back to reel 2 and automatically winds along 
the outer periphery of the latter. 
The recording tool 8 is carried by an arm 9, 

pivoting at 2. This arm 9 is connected to a 
trailer 5 moving with a lateral movement. This, 
trailer 5 is controlled by a sector O which in 
cludes as many teeth as there are sound traces 
to be recorded upon the surface of the ribbon. 
An electrical device f, which will be herein 

after described, serves to actuate sector O which, 
in turn, controls the displacement of the record 
ing tool 8 at each passage of the notch provided 
for this purpose in ribbon f. 
An embodiment of the electric control device 

for the lateral displacement in a step-by-step 
manner of the engraving member is shown on 
the diagram of Fig. 2. 
In this System, the displacement from one 

Sound track to the other must take place, before 
the end of the full cycle of the ribbon that con 
stitutes the Support, because otherwise, there 
would be a risk of two sound tracks being super 
posed, which would therefore destroy a part of 
the first recording. 

In order to avoid the overlapping of two sound 
tracks, the electro-magnet controlling the dis 
placement of the engraving member should work 
with a great rapidity and a great regularity, 
which is practically difficult to obtain. 

In order to eliminate this drawback, accord 
ing to the present invention, the displacement of 
the engraving tool for each full cycle of the rib 
bon is effected with a slight delay before this cycle 
is completed which provides for the continuity 
of the recording without stopping or overlapping. 

In other Words, it is supposed that the notch 
intended to bring into play the device for dis 
placing the engraving style comes opposite de 
tector 4 (Fig. 2) and that the surface of the rib 
bon permits of tracing thereon twenty sound 
tracks. The displacement of the engraving tool 
takes place in this case with a difference corre 
Sponding to twenty units of time for the first 
track. At the second passage, there is a differ 

2,366,079 
ence of 9 units of time before the transverse 
displacement; for the third passage, the differ 
ence will be 8 units of time and so on until the 
surface of the ribbon is fully covered. 
With this device it is found that a useful mar 

gin is obtained in the transverse displacement 
of the engraving tool, this margin corresponding 
to One unit of time for each full cycle of the 
ribbon and therefore a Sufficient period of time 
for obtaining a deviation of the sound track be 
fore its meeting with the preceding track. 
Ribbon operates two contacts 41, 42 of de 

tector 4 which are applied against each other 
when the notch of ribbon is passing. When 
contacts 4, 4 are closed, the negative source of 
the electric feed which arrives to contact 42 
passes to contact 4 through conductor f, to 
the negative terminal of the electro-magnet, 
flows through the coil 02 of the latter and passes 
to the positive source 03. 
The electro-magnet 02 is operated, its arma 

ture 02 is attracted and acts upon lever 1022 
which pivots about an axis 023 in the direction 
of arrows f and f. In the course of its ocila 
tion, the end 02 of lever f02 closes the nega 
tive circuit for through the making of contacts 
f09 and 0. 
In the meantime, the notch of ribbon f has 

passed and contacts 4, 4 are again open and 
cut off the negative feed of electro-magnet 

But a maintaining circuit has been established 
by lever f02 and conductor OT, contacts fog 
and ff0, and conductor f2, itself connected to 
the negative terminal of the electro-magnet 02. 
As lever f02 remains in its position of attrac 

tion, the end 4 of the latter acts against 
toothed wheel f5, which is kept in constant ro 
tation by a motor f f 6 of any type. 
Due to the effect of the pressure of part f4 

against the external edges of...wheel ffs, the lat 
ter, which is elastic bears through its opposite 
side 1 against the surface of a friction wheel 
22. The two axes 8 and 9 being thus in 

terconnected, cylinder 20, carried by spindle 
f 9, is set in rotation. 
On cylinder 20 are helically mounted electric 

contacts 23a, 23b, 23c, . . . .23a. The num 
ber of contacts 23 on cylinder 20 is equal to 
the number of Sound tracks to be traced upon 
the surface of the ribbon. 

All these contacts 23 are connected to the 
negative mass 26. Cylinder 20 being set in 
movement, contact 23a comes into contact 
with brush 24 only after a certain time. 

It will then be noted that, in order to obtain 
the desired time difference between each dis 
placement of the engraving style, contacts 23 
fixed on cylinder 20 are disposed along helix 
25, determining for each of them a different 
and diminishing unit of time. This time is regu 
lated by the speed of the spindle 9 of drum 20. 
Contact f 23a and brush 24 constitute a nega 

tive circuit which, starting from mass 26, con 
tacts f 23a, brush 24, conductor 27, the coil of 
electro-magnet 28, and conductor 29, is closed 
On the positive terminal 30. 

Consequently, electro-magnet 28 is energized 
and attracts its lever 3. The end of this lever 
23 carries, a pawl 32 which causes sector fo (Fig. 
1) and therefore screw 34, to move a distance 
corresponding to a tooth. Under this action, en 
graving element 8 moves a distance equal to the 
space between two grooves. At the same time, 
brush f24, which is fixed to the trailer, moves the 

N 



0 the action of a return spring f37. This lever f02? - 

5 

20 

25 

30 

35 

50 

55 

60 

65 

70 

given merely by way of example and it may be. 

75 

2,166,079 
same distance. On the other hand, the displace 
ment of lever 3? releases contact 35 and cuts off 
the positive source 30 which feeds electro-mag 
net 02. Finally, a sudden breaking of the feed 
circuit of electro-magnet. 28 is obtained, since 
contacts 23a and brush 24 are no longer in elec 
trical connection. 

. However, it will be noted that the cutting off 
of the feed of electro-magnet 28 permits lever 
1022 to come back into its position of rest under 

releases toothed wheel 5 which in turn, by ceas 
ing to rub against the disc 22, causes drum 120 
to stop. 

Therefore, the engraving style 8 has been 
moved along the ribbon a distance which is ac 
curately determined and corresponds to the rota 
tion of a tooth of sector O and therefore to the 
distance between two soundtracks. This displacement is ensured with a delay with 
respect to the closing of contacts 4, 42 of the 
detector, this delay being equal to the number 
of units determined by the number of contacts. 
mounted on cylinder 20. This delay will al 
ways go diminishing since the rotation of cylini 
der 20 is uniform. . ' 

- Through this arrangement, I obtain the dis 
placement of the style in a discontinuous manner 
for each cycle of the ribbon, with a sufficient lag 
for controlling all tolerances in the electric or 
mechanical precision of relay 02 controlled by 
the closing of contacts 4, 4, this lag being amply 
sufficient for ensuring the continuity of the sound 
grooves, without any risk of overlapping. 
The simplified apparatus described with ref 

crence to Fig. 1 may undergo many modifications 
and variations without departing from the prin 
ciple of the invention, 
For instance I will hereinafter describe a more 

complete apparatus, which includes other chas 
acteristic features which are of interest. 

Fig. 3, which shows the whole of this apparatus 
shows the endless ribbon , which unwinds from 
reel 2 in the manner above described with refer 
ence to Fig.1. 
The magazine supporting reel 2, which more 

particularly shown in Fig. 5, is characterized by 
the following feature: The reel of endless ribbon 
... bears upon rollers 3, which are free to rotate 
upon their axis. The reel engages, with a lateral 
friction, a disc 50 which is given a rotary move 
ment in parted by grooved pulley 5 driven by the 
engine. 

Rollers 3, which constitute the magazine, have 
...the same direction of rotation as the film, and . 
move together with it in its movement, which 
permits the latter to easily disengage from its 
magazine without any jamming, as would other 
wise occur if this central core were constituted by 
a single ring turning freely about the axis of the 
magazine. 
The number and the diameter of rollers 3 are 

determined by the inner diameter that is chosen 
for reel 2, which diameter is also directly propor 
tional to the number of spires which determines 
the length of the film. As a rule, the ratio of the 
inner diameter and the outer diameter of the reel 
Will be 45. 
This ratio gives a resistance to traction Sufi 

cient for the correct recording of the oscillations, 
without producing any appreciable deformation 
of the support that is employed. This ratio. is 

substantially varied. > 
In order to reduce the tension of the ribbon 

as it leaves the magazine, the rotary disc 50 (Fig. 
5) upon which reel 2-bears helps the latter to 
turn in its magazine. The tension of the ribbon, upon its leaving 
the magazine, is due chiefly to the reaction of the 
gradual tightening of the spires of the ribbon 
and to the ratio of the inner and outer diameters 
of the reel; Thus, the greater the ratio of the 
Smaller and larger diameter, the more important 
the tension of the ribbon will be. 
As a consequence, in order to reduce this ten 

sion, it is necessary to mechanically reduce the 
reaction of the spires and for this purpose, disc 
50 gives the reel a rotary movement independent 
'of that due to the traction exerted upon the rib 
bon. 
This movement will be the more important as 

the required pressure is smaller and, consequent 
ly, the pressure exerted in the reel is inversely 
proportional to the speed of revolution of disc 50. 
The endless unwinding thus obtained is not 

3. 

5 

O 

s 

based upon the natural reaction due to the elas 
ticity of the ribbon but merely to the reaction due 
to the gradual tightening of the spires of the rib 
bon while the latter in unwinding under the 
effect of a traction. 
This device has the advantage of eliminating, 

during the recording, the two reels and all the 
devices for reversing the working, the purpose of 
which is to obtain an uninterrupted recording 

. and reproduction of oscillograms including multi 
pie tracks upon a common ribbon, as it will be 
..hereinafter explained. It permits also the use 
of a ribbon of indefinite length for a space oc 
cupied reduced to a minimum. 
The apparatus of Figs. 3 and 4 also includes 

a group of two engraving tools the detail of 
which is more especially shown by Figs. 6 and 7. 
This system permits of carrying out the proc 

ess of recording on simultaneous multiple tracks. 
It may also be employed as recorder and repro 
ducing system. In the latter case, one of the 
Organs will be used for recording and the other 
for reproducing which then permits immediate 
reproduction of the oscillograms that are re 
corded. 
This System includes two recording or re 

producing members 81 and 82, fixed upon a con 
mon frame 63, which is itself displaced laterally 
by a trailer 64. These two recording and repro 
ducing members 81 and 32 are pivoted to frane 
63. through pivots 5 and 76. 
On the other hand, the apparatus includes two 

drums for inscription 5, 52, instead of a single. 
one as in the apparatus of Fig. l. These drums 
5, 52 act as supports for styles. and 28 and as 
bases for the iribbons which unwind upon their 
Surface by passing along an intenediate roller 69 
One of the two engraving elements 8 can move 

transversely to the ribbon independently of the 
other engraving element 8. For this purpose, 
the connection between frame 63 and the inter 
mediate support 7 is obtained through a screw 
72 fixed by pins 73 and 74 to the frame. 
In order to obtain a transverse displacement 

of engraving element 82 with respect to engraving 
element 8, it suffices to act upon handle 751 (Fig. 
7) keyed upon screw 72, which, due to its rotation, 
displaces the desired distance the support if and 
also engraving element 8. 
This system works in the following manner: 
(a) For the recording and the immediate re 

production of sound oscillograms, ribbon , the 
direction of movement of which is given by the 
direction of the arrow, passes between drum 5 
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4. 
and the style of the recording element 8. 
Ribbon receives the Sound record from this re 
cording element. When leaving drum 51, ribbon 
I engages between drum 52 and style 78 of the 
reproduction organ 8, by passing first along the 
intermediate roller 69. The latter has for its 
object to destroy the mechanical vibrations which 
might occur. When the ribbon leaves drum, 51. 
Both of the styles 7 and 8 being disposed. On 

the same axis and in the same channel, it is poS 
sible to perform, with a very small lag, the read 
ing of the Sound Oscillograms traced in the Sup 
port by the recording element 8. 

Fig. 13 shows the arrangement of the recording 
and reproducing styles TT and 78 on the sup 
port . . 

(b) For the simultaneous recording and repro 
duction of two tracks from two different sound 
Sources, the engraving element 8 is displaced 
with respect to the engraving style T a distance 
equal to the space between two tracks. In this 
way, I obtain with both styles, during the re 
cording, two tracks parallel to each other. 

Fig. 14 shows the position of the two engraving 
m styles and 8 and the tracks formed on Sup 

lave shown at the tracing of an 
auxiliary track which is reserved, after record 
ing, and in case of Eneed to replace one of two 
preceding ones, according to the method above 
set forth, 

Fig.15 shows how reproduction is effected with 
an auxiliary track replacing track 7, which 
has for instance given a defective record. In this 
case the two. reproducing members 7 and 78 are 
disposed independently of each other upon traces 

1 and 8, by transverse displacement of style 
E8, as above explained. r 
The invention also includes this method of re 

cording, whatever be the method of obtaining 
the sound tracks and whatever be the nature 
and the form of the support (film or disc). 

Fig. 12 shows, for instance, a portion of a 
ribbon the tracks 99, 92 and 91, 921 of which, 
running parallelly and in the form of Spirals, 
have been traced by a device consisting of two 
recording members, each of these tracks repre 
senting the recording of an independent Sound 
source. Tracks 93 and 93 represent the available 
auxiliary tracks intended for the replacement . 
of one of the two preceding tracks. 
Of course, the number of these auxiliary tracks 

may be higher than one without, for this reason, 
departing from the principle of the invention. 

In order to better explain the usefulness and 
the technical value of the invention, I will here 
inafter describe a practical example of a record 
ing on a band, With parallel tracks. 

It will be assumed for instance that tWo dif 
ferent sources are recorded at 9 and 92. Track 
9 corresponds to the sonorous background rec 
ord, and track 92 corresponds to a speech ex 
plaining these sounds 82d Inade by a Speaker. 
Assuming that track. 92 must not be used and a 
new track must be substituted in place thereof, 
it suffices to displace one of the recording ele 
ments along the axis of track 93 and to repeat 
the speech. When reproducing, the reproducing 
elements will be placed on tracks 9 and 93, track 
92 being left alone. . 
The invention therefore permits of eliminating 

the chief defect of the actual technic of phono 
graphic recording, by permitting: m 

(a) A true making up of the recorded sounds; 
(b) The mixing of these various sources after 

recording; 

2,166,079 
(c) The replacing of the correcting of the 

recording of One or several Sound Sources. 
It has been above explained, when describing 

the apparatus of Figs. 1 and 2, that the engrav 
ing element could be displaced periodically, in a 
discontinuous manner after a complete cycle of 
the ribbon. 

In this case, the sound tracks are parallel to 
One another and at the edge of the ribbon. The 
displacement of the engraving element may be 
ensured either through mechanical means or 
through electrical means, as explained with 
reference to Fig. 2. 

It is also possible to displace the engraving 
style in a gradual manner and proportionally to 
the speed of unwinding of the ribbon. 

In the latter case, the tracks are of spiral shape 
and parallel to one another. For this purpose, 
the engraving style is given a continuous nove 
ment proportional to the movement of the ribbon. 
A first embodiment of this mechanism is shown 

in Fig. 8. The control of this mechanism is ob 
tained from drum 5, which is itself driven by the 
moving fin. 
The transverse displacement of the engraving 

style is continuous and proportional to the length 
of ribbon contained in the magazine. This dis 
placement is extremely Small with comparison to 
the speed of drum 5, which constitutes the driving 
part, and accordingly there is provided a speed 
reducing gear 202. 
This reduction of the speed of the drum is cal 

culated in Such manner as to displace, for each 
complete cycle of the ribbon, the engraving style 
a distance equal to the interva between two sound 
tracks in the axial direction. 
The trailer includes; 
A frame 63 on which is fixed the engraving ele 

ment 8; 
A helical pitch Screw 64 in line with which are 

fixed the last reduction stage 207 and sector 206 
which acts as a marking element for the recorded 
tracks; 
A guide 205, fixed to two supports 208 and 209 

permitting the transverse displacement of the 
trailer, while ensuring the absolute rigidity there 
of. 
The movement transmitted by ribbon to drum 

5 is reduced by System 202-207 and is trans 
mitted to screw 64, which ensures a slow dis 

to the distance between two sound tracks for one 
cycle of the ribbon, which determines a spiral 
shaped tracing upon the surface of the ribbon, 
these tracks being parallel to one another. 
As this reduction is calculated with reference 

to the length of ribbon contained in the magazine, 
it becomes impossible to increase or reduce this 
length. Without varying, in a corresponding man 
ner, the ratio of the reduction because, the pitch 
of the helix engraved in the support being pro 
portional to the length of ribbon, if the length in 
question Were considerably reduced, this would 
involve causing adjacent tracks to overlap one 
another and to destroy the phonograms that are 
recorded. 
The modification of Fig. 9 avoids this drawback 

by permitting of changing the gear ratio of screw 
64. This modification thus permits of keeping 
the same distance between two tracks for any 
length of ribbon in the magazine. 
This device includes, as chief element, a fiy 

wheel 2A one of the faces of which is covered 
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with an adhering material 22, which may con 
sist of rubber. 

Fly-wheel 2 sides on the axis 20 of drum 5 
and through the medium of a key 25 fixed to 
Spindle 20 it is given a rotary movement by this 
drum. A spring 225 is intended to increase the 
adhesion of fly-wheel with a roller 23 which 
transmits the movement to speed reducing group 
202, which is itself connected to screw 204 (Fig. 8) 
of the trailer. - 

In order to vary the pitch of the helix, it suffices 
to displace, on axis 24, roller 23 in the direction 
of the radius of fly-wheel 2. 
The variable ratio of the speed reduction is 

therefore obtained by the displacement, along the . 
axis 24, of wheel 23, its movement being limited 
by A. B. Point B corresponds to the smallest 
gear ratio and point A to the highest ratio. 
The apparatus of Fig. 3 also includes a device 

permitting of adjusting the pressure of the en 
graving element on the film and of modifying 
the cutting angle of this engraving element. 
For this purpose (Fig. 11) the record drum 

which constitutes a support for ribbon when 
Sounds are recorded or reproduced, is carried by 
a Spindle 233 slightly eccentric at 234. This 
eccentric spindle 233 turns in a bearing 237 which 
is a part of the frame of the apparatus support 
ing the other elements. 

Spindle 233 is braked by a spring 238 which is 
calculated in such manner as to oppose the re 
action due to the rotation of drum 5 and to the 
traction exerted thereon by ribbon . Drum 5 
turns loose about its eccentric spindle 233. A 
groove 239 has been provided for being filled up 
with hard rubber giving said drum the elasticity 
necessary for a good recording of the sound osci 
lograms. 
A control handle 235 produces, when turned, 

the rotation of spindle 233, which displaces drum 
5 along a circle (Fig. 10) the centero of which 
will be at an equal distance from O1 and O2 and 
the diameter of which is equal to (AB). Oc is 
the minimum displacement and OB the maximum 
displacement of this eccentric. 
The starting of the apparatus is ensured in a 

particularly simple manner, by means of a con 
- trol knob 305 actuating a lever 306 (Fig. 3) on 
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which is mounted the compressing roller the 
preSSure of which upon ribbon g causes the adhe 
sion of this ribbon to driving roller 6, actuated 
by motor 36 . 

Finally the whole of the apparatus, a plan 
view of which is given by Fig. 4, can advanta 
geously be completed, eventually, by a vacuum 
device for removing cuttings. 
Fan 300 is driven by the motor 30 g of the ap 

paratus. This fan includes a suction nozzle dis 
posed close to the engraving styles and blows 
the cuttings into a box 302 disposed at the rea 
of the apparatus. 
While I have, in the above description, dis 

closed what I deem to be practical and efficient 
embodiments of the present invention, it should 
be Well understood that I do not wish to be lim 
ited thereto as there might be changes made in 
the arrangement, disposition and form of the 
parts without departing from the principle of 
the present invention as comprehended within 
the scope of the appended claims. 
What I claim is: 1. An apparatus for mechanical recording of 

sound oscillations with linear tracks, which com 
prises a stationary frame, two electromechanical 
organs carried by said frame and having en 

graving members for recording and reproducing 
Sound OScillograms, an endless film serving for 
Supporting the record, means for winding and 
unwinding in a continuous manner said endless 
film on a reel and passing it against said en 
graving members, in such a manner that one of 
Said electromechanical organs working as repro 
ducer permits to control the record made by the 
other, and a device for moving transversely with 
respect to said endless film one of said two elec 
tromechanical Organs in order that it describes 
a new track. 2. An apparatus for mechanical recording of 
Sound Oscillations and for reproducing of sound 
records, which comprises a stationary frame, 
electromechanical organs carried by said frame 
and having engraving members for recording 
and reproducing, an endless film which serves 
for supporting the record, means for winding 
and unwinding in a continuous manner said end 
less film on a single reel and passing it against 
Said engraving members, a rotary disc applied 
against the edges of the spirals of said reel and 
means for driving said disc in order to give it 
a peripherical speed at least equal to the unwind 
ing speed of the film, in the same direction as 
that of the movement which said film, when 
unWound, tends to communicate- to said reel. 

3. An apparatus for mechanical recording of 
sound oscillations, which comprises a stationary 
frame, electromechanical organs carried by said 
frame and having engraving members for re 
cording, an endless film which serves for Sup 
porting the record, a device for Winding and 
unwinding said endless film on a single reel and 
passing it against said engraving members said 
device Comprising a traction friction organ act 
ing on said endless film, a rotary disc applied 
against the spirals of said reel and means for 
driving the rotation of said disc in Order to give 
it a peripherical speed at least equal to the un 
Winding speed of said film, in the same direction 
as that of the movement which said film, When 
unwound, tends to communicate to said reel, and 
means for transmitting rotation from Said trac 
tion organ to said rotary disc. 

4. An apparatus for mechanical recording of 
Sounds, which comprises a stationary frame, an 
endless film, electromechanical organs with en 
graving members carried by said frame for re 
cording on said film and means for giving to said 
engraving members a transverse displacement. by 
jerks at the end of each complete revolution of 
said film, said means comprising a delaying organ 
introducing in the drive of Said displacement a 
decreasing delay from one revolution to the 
following. 
. 5. An apparatus as claimed in claim 4, in which 
the means for giving to the engraving members 
a transverse displacement at each revolution 
comprise a friction roller driven in rotation by 
said endless film at and a reducing gear driven 
by said wheel. 

6. An apparatus as claimed in claim 4, in which 
the means for giving to said engraving members 
a transverse displacement at the end of each 
revolution comprises a friction roller driven in 
rotation by said endless film and a reducing gear 
driven by said friction roller and provided by 
an adjustable organ for controlling and regulat 
ing with precision the proportion between the 
transverse displacement and the unwinding time, 
in Order to maintain in Suitable limits the dis 
tance separating two successive sound tracks on 
said endless film. 
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7. An apparatus for mechanical recording of 

SOunds, which comprises a stationary frame, an 
endless film, means for winding and unwinding 
Said film in a continuous, manner, electrome 
chanical Organs with engraving members carried 
by Said frame for recording on said film, a drum 

on which passes said film against said engraving 
members, an axle carrying said drum and means 
for rotating said axle, in order to adjust the 
applying force of said engraving members against 
Said film. 

PER, CARO RCCHARD. 
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