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No. 745,782.

UNITED STATES

Patented December 1, 1903:

PateEnT OFFICE.

JOSEPH CASTELIN, OF PARIS, FRANCE.

PHONOGRAPHIC APPARATUS.

SPECIFICATION forming pmt of Letterg Pateat No, 745,782, dated Decembér 1, 1903,

Avplication filed December 23,1899, Serial No. 741,471.

(No model.)

To all whom it may concermn:

BeitknownthatI, JOSEPH CASTELIN, a citi-

zen of the Republie of France, residing at

‘Paris, France, haveinvented certain new and
useful Improvements Relating to Phono-
graphic Apparatus, (for which I have applied

for Letters Patent in France under No.
289,098, dated May 23, 1899,) of whlch the fol-
lowi ing is & E'peelf'1<‘;'u¢131|::r1:1

The present invention relates to an appara-
tnswhichis called the ““ multiplex,” by means
of which any number of phonographic eylin-
ders of any diameter and length may be en-
graved synchronously and at the same time.

The apparatus consists of the following

 parts, represented in detail in the accompa-
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nying drawings, in which—

Figure 1 1s a front view of the apparatus
with the trumpet device removed. Fig. 2 is
a plan view, partlyin section, on theline 1 2
of Fig. 1. Fig. 3 is a side elevation showing
the movable doors. Fig, 4is a transverse
section on the line 3 4, Fig. 1, which isa sec-
tion on the line 5 5of Fig. 4,in order to show
a front view of the block. Fig, 5is a view
of one of the movable axles. Fig. 6 is a sec-
tion of the whole of the cylinders and cylin-
der-carriers on the movable axlesin their po-
sition in the apparatus. Figs. 7, 8,9,and10
are sections of one of the cylinder-carriers.
Fig, 11 is a section of the cylinder-carriers
provided with coliars. Fig. 12 is a view of
a fixed pivot. Figs. 13, 14, and 15 are de-
tails of a movable pivot. Tig, 16 is a detail
of the block., Fig. 17 1s a plan view of the
grooves of the base. Fig. 18 isa perspective
view of the block., TFigs. 19 and 20 show de-

talls of the bolt and the cateh of the movable

doors. Fig. 21 is a detail of the hinge of the
movable doors. Fig. 221s a detail of theend
of the movable door.

In order to effect the registering of the
phonographie eylinders of a desired length or

diameter, the following operation is neces-

sary: The cylinders 1 are threaded on the
carriers 2, bigs. 6 to 10, which consist of
slightly-conical parts 3, of wood, metal, or
other material, terminating at the larger base
in a reduced cylinder 4. These two parts,
which form one piece, are hollow along their
longitudinal axis 5, the cylindrical part be-
ing conically bored, as at 6.

ment is intended to facilitate the introduc-
tion of the sleeves which serve tosupport the

wax e_’}lmders on the movable axles 10 11,
Fig. 5. The conical part of the sleeve is of

such dimensions that it wiil fitin an ordinary
phonographic eylinder1, and its base should

be in the same plane as the extremity of the
wax cylinder. 1t will be observed that the
length of the truncated cone is less than that
of the phonographic eylinder, so that there
18 provided a space 7 for removing the wax
cylinder from above its sleeve by insertin’g
two fingers into it. The advantage of thisis

that the operator is not obliged to touch the

cylinder on the parts Whlc,h are engraved,
which certainly would damage them. Each
sleeve isalso provided at ea(,h end with arub-
ber washer 8 9.

The eylinders 1 can simply be supported by
washers, Fig. 11, the extensions 3 of which
serve as su pport 52 to the flanges of the cyl-
inders1. When thecylinders have been pro-
vided with washers or carriers, they should
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be placed on the movable axles of the appa-

ratus. 'The movable axles consist of cylin-
drical rods 10 11, Fig. 5, hollowed out conie-

ally at 12 at oneend. The hollow partendsin
a conical portion 12, made along the axis of

this rod at a distance of about 0.05 centime-
ter from one end 10. This rod is provided
with a collar in the shape of a truncated cone
13 14, the end 14 of which is toward its other
end, 11. The end 11 has a transverse groove
cuf uponit. Themovable axlesare arranged
In the apparatus in the following manner:

The end 10 is supported by the ﬁxed pivots
23', carried by supporting disks or blocks 23,
arranged vertically between the T-shaped
brackets of the apparatus. In orderto main-
tain them rigid during the registering of the
cylinders, they are serewed into the block 34,

Figs. 1, 2, 4, 6, 16, 18. The purpose of the
block is to allow the separation of the mov-

able axle from its movable pivot without,
however, changing its horizontal position and -

at the same time to obtain such a rigidity as

| to allow the removal or insertion 6f the eylin-

ders. The block consists of a plate34,identical
as regards form and the arrangement of its
grooves with those (23 29) used for support-
ing the pivots. This plate may also be ad-

This arrange- | Ju%ed as regards position between two ver-
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tical flanged standards 35 35 and placed par-
allel to the standards of the fixed pivots 27
27. The plate 341s bored at the center partly
conically, as at 36, and partly cylindrically,
as at 37. Theconical part is of thesameshape
as the cone 14, which is arranged on the mov-
able axle. The standards 35 35 are united at

‘the top and bottom by cross members in such

a manner as toform a rigid frame. They are
also provided at their ends with grooved
parts 38, sliding on projections 89 of the bars
40. Screws 41, worked by meansof a crank-
handle 42, enterinto the horizontal cross-bar.
It will therefore be easily understood that
when these screws, which can only be rotated
and cannot move longitudinally, are turned
they will move the whole of the framework
and cause the two conical parts 14 and 36 of

-the movable axle 10 and of the block 34 to

closely engage, owing to which the axle of
the latter becomes immovable, while, on the
other hand, the movable axle 1011 will be free
to turn round its pivots.

The cones 13 14 of the movable axles are
introduced into the cone 36 of the block 34
with the aid of screws 41, operated at 42, so
as to set the block, and the movable axles be-
ing made rigid the cylindersand their sleeves
or washers are put in place. The arrange-
ment of the sleeves is shown in Kig. 6. The
sleeves 2 are arranged one after the other on
the movable axles 10 11. The washer 9 of
one sleeve rests against the washer 8 of the
next sleeve. The washer 8 of the first sleeve
presses against a washer 15 of a cylindrical
part 16, secured on the movable axle 10 11
by means of a screw 17. In the same man-
ner the washer 9 of the last c¢ylinder presses
againstthe washer 18 of a movable eylindrical
part 19, the object of which is, first, to keep

- 1n position the movable axle, the end 11 of

which enters into a recess 20 21 in thiscylin-
drical part, and, secondly, to serve as a pivot

~ therefor at 22 and to press all the sleeves to-
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gether to form a single body with them and
involving them all in its rotary movenent.
The end of each movable axle is pivoted on
the point of a pivot called the * fixed” pivot
23', because once its position is determined
1t 1S not necessary to change its poswmn dur-
ing the operations for the engraving of the
eylinders. This pivot, Figs, 1, 2, 6, and 12,
15 secured in a part 23, having in its center
a hole 24, the diameter of the bore being equal
to that ot the cylindrical part of the .pivot.

- T'he pivot is fixed in position by a set-screw

6o

25. The metallic part 23 is provided at either
side with grooves 26. DBy means of these
grooves 1t Is possible to raise or lower it ver-
tically along the parallel faces of T-brackets
27 27 of the apparatus, on which it is fixed
In position by means of set-screws 28. The
pivots of the other extremity of the movable
axle, Figs. 1,2, 3, 6, 13, 14, and 15, are called
‘““movable” pivots tu distinguish them from
the fixed pivots, because they form part of a
system of parts which will be described as the
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‘““movable” support. The movable pivots
are mounted on parts 29, similar to those car-
rying the fixed pivots. There is, however,

this difference, that the grooves are so ar-

ranged that they permit of the pivots being
horlzontally adjusted between the right-an-
ogled cross 30 31 of the movable support The
point of the movable pivots 29’ is intended to
enter the recess 22 of the part 19.

in the movable supports, which econsist of two

The sup-
ports 29 for the movable pivots are mounted
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angled bars 30, Figs. 1, 2, and 3, connected at

theu ends by paits 43 aﬁd 44. The part 43 is

provided with a projection 45, Figs.2and 3and

22,which servesas alatehfor the movable sup-
port. The parts 29, Figs. 1, 2, 3, 6,13, 14, and
15, as before mentloned ATe made to slide be-
tween the vertical side of the parts 30 and 31.

30

By the side of the said part 29 is arranged

another part, 46, Figs. 2 and 3, also provided -

with grooves and with a projection 47, which
fits between the lugs 48 and 49 of a ﬂ'mde 50,
Fig. 21. These tWo parts 46 and 50 are con-
nected by means of a hinge-pin about which
they can turn. The guide 50 forms a sheath
for a T-shaped bar 51, to which it is fixed by
means of screws 52 and 53. The parts 29
and 40 are also provided with set-screws 54
and 55. A vertical single bar 56 of the mov-
able support carries a metalliec guide 57, Fig.
2, similar to guide 50. This gulde is pro-
vided at its upper end with a stop-block 58,
Figs. 2, 3, and 19, and its lower end with a
giooved prOJeetlon 59, the face 60 of which
is on the same vertical plane as the outer
face of the bloeck 5S. This guide 1s adjusted
along the T-angle bar 56 in such a manner
that the projection 45 of the movable sup-
port will exactly fit between the two projec-
tions 58 and 59.
a lateh 61, Figs. 2, 3, and 20, pivoted on an
axle 62. The head of this lateh is intended
to enter 1nto the recess of the projection 59
and prevent the projection 45 from leaving
its recess, in which case the movable support

sle

95

I1GC

105

On the guide 57 18 arranged

11O

is closed and all its parts are immovable,

the pivot in this position resting against the
axle of the eylindrical block 19,

Thelatches4), closing the movable doors or

supports or gates, terminate at the end in a
horizontal pin 63, which engages a hook 64,
fixed tothe vertical rod 65. The latter can
slide along its collars and insert its lower end
into the bfu' but to do this it is necessary
that the parb 66 should have pivoted and

115
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cleared the hole; otherwise the Immovable -

rod strikes, by meansof the hooks 64, the pins
63 of the latches.
secured, there is no risk of the block of the

movable door or support slipping out of its

recess.

Thecylinders being mounted uapon the mov-
able axles, made immovable by the fixad piv-
ots, the bloek, the movable pivots, and the
movable door, as described, they are brought
in contact with the carriage cmlymﬂ* the dia-
phragms. The carriage, FI“‘S 1, 2, 3, and 4,

The latter having been
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is intended to support the diaphragm-hold-
ers, which may be displaced horizontally in
a regular manner. It consists of two verti-
cal parallel standards 67 and 683, at right an-
oglesto which are ixed, by means of sef-screws,
horizontal cross-bars 69, the ends of which
are grooved in such a manner that they can
slide up and down the said standards 67 and
68. Ietween the horizontal cross members

bloeks 70 can slide, these blocks peing iden-

tical in shape with those which support the
pivots. The center is pierced by a hole, per-
mitting the passage of a tube 71, fixed to the
casing of the suitable diaphragm 73, a set-
secrew 72 fixing the position of the said tube.
The lower and upper ends of the vertical
standards terminate in brackets 74, in which
are mounted rollers 75, There are four such
brackets engaging in grooves in the upper
and lower horizontal bms 76.

‘There 1s the means by which the aniform
forward-and-backward movement of the car-
riage is effected for putting the diaphragms
in or out of contact with the ¢ylinders. 'The
parts comprise the two frames 77, at the up-
per and lower ends of which are plates 75,
provided on their outer faces with ledges 79,
engaging grooves in the horizontal parts 76,
which slide along the ledges. Toeach of
these plates 78 are counected three parts—

v €., the two flanges 50 §1, which support an
endless screworworm 82, and an upward pro-
jection 83, wiich serves as a Dbearing for a
threaded rod screwed into the transverse bar
76 and provided at its other end with &
toothed pinion 64, engaging with ithe worm
52,the shaft of which isprovided withacrank-
The object of thisdevice is to ef-
fect a uniform forward-and-backward move-
ment of the cylinders either already en-

oraved or about to be engraved. Hach dia-

phragm may be provided with an ordinary
funnel; but preferably the distribufing de-
vice for the sound-waves to the recording-dia-
phragm (illustrated in Hig. 5) is used. Two
funnels 86 87 are connected at their smaller
ends by a curved surface 88, Theopening of
the larger funnel 87 is tarned away from the
recording apparatusand serves for the recep-
tion of the sound-waves produced by the ac-
companying instrument. The mouth of the
funnel 57 1s screwed on the plate 89 by means
of screws 90. The plate 89 is provided with
conical holes 91, the number of which corre-
sponds with the number of thediaphragm to
be set 1n action. The conical holes are ter-
minated by hollow spherieal portions 91, into
which fit spherical end portions 92 of tubes
93, slidingly mounted in tubes 94, which are
ixed to A supporting-plate 96, which is noth-
ing also but the fmnb of Lhe carriage, by
meansof a ball-and-socketjoint 95 and screws
97. 'The end tubes 98 are connected with the
receiving-tubes of the diaphragms to be ac-
tuated. In theinteriorofthe funnel87 there
is arranged a trumpet 99, formed as g speak-
ing-trumpetf, the curved surface 100 of which

]

-
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is g continuation of the eurved surface of the

outer receiver 87. The trumpet 99 is ar-
ranged in such a manner that there remains
a free circular space between the extremity
100 and the inner face of the part 33, excepft
some pointsof attachment 101, through which
space the sound-waves arriving from the fun-
nel-mouth 86 may penetrate into the funnel
end &7.
pet 99 there is connected, by meauns of a screw
103. a mouthpiece 102, into which the sounds
to be recorded are emitted by thesinger. The
whole is supported at 104 on a solid rod 105,
adjustable in height at 106 by means of a
secrew 107. The socket 106 is fixed to a hori-
zontal tube 108, slidingly mounted in a rod
109, terminating in a bent portion 110, rota-
tably mounted in a bearing-piece 111, which
is fixed, by means of a screw 113, to the plate
96.

With the exterior end of the trom-

For fixing the rod 109 in any desired po-

70

75

3¢

sition a screw 112 may be provided. Bythis

arrangement, first, the sound-waves emitted
by a singer at 102 are distributed uniformly
at 91 to the tubes 93 94, communicating with
the diaphragms, and ‘rhe sound-waves em1tted
by theaccompanying instrumentare also con-
nected to the diaphragms; second, the record-
ing-trumpet may be inclined at any desired
augle with referencetothediaphragms; third,
diminution of intensity of the sound 18 pre-
vented, equalization of the sotind in all dia-
phragmsisobtained. Infact, cylindersofin-
tense recording power are Obtamed |
During the remstelmg- the movable axle
should be a rotating motion combined with
the regular horizontal motion of the carriage
carrying the diaphragm. The rotary move-
ment of the movable axles i1s obtained by
means of double rollers or wheels 114 fixed
to the end of these axles, Figs. 1, 2, and 6,
one of the said rollers or wheels recelving
its movement from asuitable motorand trans-
mitting it to the one immediately above 1t,
and so on. Theregular horizontal movement
of the carriage is obtamed by the following
arrangement: A shaft 115, Figs. 1, 2, 3, and
4. fixed at its ends to the lower part 74 of the
uprights 67 68, carries at its center a rigid bar
116, which is pivoted upon it at 117. "This
bar supports a block 118, curved and pro-
vided with partof a serew-thread on its lower
part 119, so as to engage a cylindrical screw
120,whichreceivesitsrotatory movementfrom

a roller or pulley 121, actuated by a motor

provided for that purpose. In order to ob-
tain a regular horizontal motion of the car-
riage corresponding to the rotatory motion ot
the movable axles, the same motor operates
all the pulleys or rollers, and the pulley 121
is practically vthe driving-pulley, which trans-
mits by.a belt the uniform motion to the pul-
ley 114.

The mechanism is supported by a base 122,
and a part 123 serves as a cover. It will be

go
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understood that cylinders of all lengths and
diameters can be arranged upon the same ap-
paratus, as all the parts 23, 29,54, and 70 are
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arranged to slide and can be spread apart or | ried thereby in which the end of the shaft is

brought together, while to permit the regula-
tion of the supports of the movable doors, as
well as those of the shafts, the base 122 and
the top 123 are grooved at 124, so as to allow
the stop-bolts 126 to be fixed in the holes 125.

The registering being finished, the movable
doors are opened by raising the pawls 61,
whichdisengagecatches,after which the doors
can be turned about the common axle of the
parts 46, 47, and 50. The pivof of the axle 22
is separated from the socket 19, which allows
the eylinder-carriage to be withdrawn.

What I claim, and desire to secure by Let-
ters Patent, is—

1. Thecombination with a shaft of a series
of sleeves mounted thereon as described, each
sleeve comprising a conical portion and a cy-
lindrical portion, the said eylindrical portion
being reduced in diameter, and a series of
cylinders mounted on the conical portions of
the sleeves, the length of the conical portions
of the sleeves being less than that of the cyl-
inders mounted thereon whereby to provide
a space between the cylindrical portion of
each of the sleeves and the inner wall of the
bore of the cylinder for the insertion of the
finger, as set forth for the purpose specified.

2. The combination of a shaft with a series
of sleeves mounted thereon as deseribed, each
sleeve comprising a conical portion and a cy-
lyndrical portion, the said cylindrical por-

- tion being reduced in diameter, and a series

33

of cylinders mounted on the conical por-
tions of the sleeves, the length of the conical
portions of the sleeves being less.than that

- of the cylinders mounted thereon whereby to

40

provide a space between the cylindrical por-
tion of each of the sleeves and the inner wall
of the bore of the cylinder for the insertion
of the finger, and a rubber washer at each
end of each of the sleeves. |

3. The combination with a shaft provided
with a conical portion intermediate its ends,
of a support for the shaft at one end, a sup-
port for the shaft at the other end comprising

an adjustably-arranged block, a pivot car- |

mounted, an adjustably-arranged frame, a
block carried thereby and provided with a
conical bore adapted to engage with the con-
ical portion of the shaft, and means for ad-
justing the frame and block carried thereby.

4. The combination with a shaft, of a cylin-
drical portion thereon, a washer carried by
the said eylindrical portion, sleeves mounted

55

on the shaft each comprising a conical por-

tion and a cylindrical portion and washers
carried at the ends of the conical and cylin-
drical portions, all being so arranged that the
washers will abut in the manner specified.

5. The combination with a shaft and cylin-
ders carried thereby, of brackets 27, a block
having grooves in which parallel portions of
the brackets fit, set-screws adjustably secur-
ing the block to the brackets, a pivot carried
by the block and upon which pivot one end
of the shaft is mounted, and “means for sup-
porting the opposite end of the shaft.

6. The combination with a shaft, eylinders
mounted thereon and bearing a bloek 19 in
which one end of the shaft is mounted, of
means for supporting the other end of the

60
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shaft, a support comprising angled bars 30,

31, a block 29 earrying a pivot on which the
bearing - block 19 is mounted and having
grooves recelving portions of the bars 30, 31,
on which the block 29 is adjustable.

7. In an apparatus of the character de-
seribed, asliding carriage comprising vertical
standards, horizontal bars vertically adjust-
able on the standards, a block slidably ar-
ranged on the horizontal bars, and a dia-
phragm-supporting tube carried by the block,
in combination with means for imparting a
sliding movement to the carriage.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

JOSEPII CASTELIN.

Witnesses:
EMILE FAUGI,
MAURICE FAURE.
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