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phones commmonly called ‘‘ gramophones,” be-
ing designed more particularly for .the pur-
pose of producing or reproducing from sound-

IO
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~ SPECIFICATION forming part of Letters Patent No. 624,301, dated May 2, 1899.
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To all whom it may concerit: ,
- Be it known that I, CHARLES . COXNN, a
citizen of the United States, and a resident
of Elkhart, inthecounty of Elkhart and State
of Indiana, have invented certain new and
useful Improvements in Graphophones, of
which the following is a specification.
Myinvention relatestothat class of grapho-

records upon flat rotary disks or platens; and
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my invention consists in certain novel fea--
tures of construction, which will hereinafter
be fully described, and particularly pointed

out in the clainis.

One object of my invention is to improve
the driving mechanism, whereby it 1s better

adapted to impart a constant speed to the ro-
tating platen and permitting said plate to be

regulated at will and to simultaneously im-
part to the recording or reproducing instru-
ment a movement across. the record corre-.
sponding accurately with the revolution of"
the platen in a manner that will retain the
stylus.in the proper position to form the spi--
ral groove in recording or to retain the stylus

in the grooves of the record when reproducing.

A further objectis to provide a sound-box
communicating with and delivering vibra-
tions simultaneously froim both sides of the

~diaphragm, whereby the quality and quantity
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of the produced tones are magnified twofold.

A furtherobject isto provide a special form
of amplifying-bell, whereby the sound is de-
‘livered from the opposite sides of the dia-
phragm to the best advantage, this object
being attained by employing either a double
~or single bell, through which the sound is
blended and delivered in a combined or uni-

tary volume. _
A further object relates to the use of the

discharging-bell as an arm or mounting by

which to support the sound-box over the
mounting, by which it is fed across the rec-
ord, and toprovidesimple and effective means
for mounting these parts in their proper re-

lations, whereby the stylus is properly fed

during the operation of the machine, but may

nevertheless be moved manually backward
and forward over the record at will or litted |

| away from the record when it is desired to eé--

move the platen. - |

A further object is to improve the means
for recording vibrations of the diaphragm or
forreproducing in the diaphragm the record
of such vibrations—that is to say, to provide

| an improved mounting for the stylus,where-
| by itis held in position with sufficient rigidity

to insure its accurate retention in the groove
of the record, but at the same time to allow

it'a vibration lateral to the line of feed and
directly transverse to the diaphragm to be

vibrated, or,.in other words, in the direction
of the vibration to be produced without the

| necessity of using intermediate levers or con-
| nections. This object is accomplished in the

main by employing a torsion-spring before
the stylus-bar, the same being preferably in
the form of a plate projecting transversely

t from the stylus-bar and having a reduced

portion to which the stylus-baris connected,
whereby the necessary resiliency is obtained.

The several objects of myinvention,as well
as the various novel features of construction
instrumental to the carrying out of the sev-
eral objects, will be fully understood upon
reference to the accompanying drawings, in
which-— o |

Figure 1is a perspective view of a com-

plete machine constructed in accordance with
| my present invention, the parts beingin the
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positions assumed during operation of the

‘machine, the side of the inclosing box be-
ing removed to disclose the driving mechan-

ism. Fig. 2 is a similar view from the op-

| posite side, 'showing the mounting of the

amplifying-bell, whereby it is permitted to
fold up out of the way when it is desired to
wind the machine or to exchange the platen.
Fig. 8 is a similar view showing the amplify-
ing-bell detached. Fig. 4 is a plan of the
driving mechanism employed for imparting
rotary movement to the platen and feeding

the stylus across the record. Ifig. 5 is a lon-

gitudinal section through the reproducing

| mechanism. Fig. 6 is a vertical axial section
i of the sound-box and the stylus.
perspective view showing the parts of the
sound-box, stylus, and stylus-spring segre-

Fig. 7 i1s a

cated. : | _
Referring to Figs. 1, 2, and 4, 1 represents &
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suitable base or bed T pon which the machine

624,301

spring-shaft 30 and the post 37 is such that a

Communication with the respective sides of

is mounted, and 2 an inclosing case or hous- | rotary movement less than a revolution will |
- 1ng for the machine. These parts may be of | be imparted to the post 37 at each time the
any suitable construction and arrangement | motor is allowed to run. The driving mech- 7o
5 or even omitted without affecting my inven- | anism between the spring and the post 37
tlon. 3isa bed-plate upon which thedriving | bears a fixed and constant relation to mech-
mechanism is mounted. Said mechanism | anism existing between said spring-motor and
~consists of adriving-spring 4, carrying an up- | the rotary spindle 7. Said spindle7 and post
per driving-wheel 5, which is geared to the | 37 are thereby moved in a fixed ratio, and 75
to pinion 6 on the main spindle 7, which receives | they are controlled by. the same governor, So
‘a plate 3 for the platen. The platen is rep- | that the transverse or feeding movement of
- resented at 9, and it may be secured in place | the stylus will always bear the proper rela-
by a bur or nut 10 on the upper end of spin- | tion to the record upon the platen at what-
dle 7. The spindle is preferably provided | ever rate the latter may be rotated. It will 8o
15 with a ball-bearing 11, with an adjustable | be also seen from the construction deseribed
cone 12, whereby the accuracy of the spindle | that not only is the stylus fed across the rec-
may be maintained for the obvious purpose | ord proportionately to the revolution of the
of improving the quality of the work of the latter, but the post is always returned to
‘machine. Atits lowerend thespindle 7 car- starting position by the act of winding the 85
20 ries ‘a multiplying-wheel 13, which meshes motor, so that the feed is always ready with-
- with a pinion 14 on a governor-shaft 15. The | outrequiring special attention of the operator
- governor - weights 10 have their spring 17 | to this part of the mechanism. The connec-
suitably connected with the hub 18 of fric-'| tion between the segment 36 and post 37 is .
tion-disk 19, while beneath the disk 19 there { made through the medium of the hub 36* on go
25 18 mounted a brake-shoe 20 in such position | the segment, in which the post 37 1s inserted,
‘that when the governor-balls 16 expand by | and a binding-serew 36°, which is threaded
abnormal speed of the motor the disk 19 will | into the hub and impinges against the cylin-
‘be drawn down upon the shoe 20 and the mo- | drical face of the spindle. By this meansthe -
~ tor will be retarded by the resulting friction, [ above-described driving and return move- 95
30 so that the speed will be maintained at a uni- | ments maybeimparted to the spindle through -
form rate. The brake-shoe 20 is pivoted at | the segment; but at the same time the con-
21 and receives at its outer end an adjusting- nection is a frictional one and it provides for
screw 22 for the purpose of changing the po- I slipping between these partsin the event that
~ sition of the shoe 20, and consequently the | resistance is offered to the swinging move- 100
35 degree of expansion allowed in the governor- | ment of the stylus—such, for instance, as
‘weights before the frictional retardation will | might arise from 1rregularities of therecord.
result. The set-screw 22 thereby becomes | This slip connection also enables me to return |
the means of accurately adjusting the speed l the stylus to the starting-point for repeating
ol the machine. In order to better fix the | without stopping the motor of the machine 105
40 shoe 20 to its adjusted position, a wedge 23 | and rewinding when it is desired to repeat a
extends between the outer armof the brake- | record. =~ | .
shoe 20 and the upper plate 24 of the motor, | Having thus described means for producing
- 8o that the arm of the brake-shoe may be | aconstantrotary movementtoarecord-platen
- -clamped upon said wedge and the parts held | as well as means for regulating the revolution 110
45 firmly toadjustment. A set-serew 25, shoul- | thereof and simultaneously producing move-
dered against the outer casing 2 of the ma- | ment in the post which will swing the sound-
chine and threaded into the wedge 23, af- | record or reproducing mechanism across ithe
fords a convenient means for adj usting the | record at a rate bearing an unchangeable rela-
latter beneath the arm of the brake-shoe. | tion to the rotation of the record, 1 will now 115
50 The upper end of the governor-shaft 15 may | proceed to deseribe the improved mechanism
be held in position by a pin-bearing 26’ in a | for recording and reproducing sound and
bracket 26. - | - o which isadapted to be mounted upon the post.
By referring to I'ig. 2 it will be seen that | 38 represents the sonnd-box, which is pref-
the spring-motor is wound by an arbor 27, erably of solid-metal construction and pro- 120
55 carrying a winding-wheel 28, which meshes | vided with a recess 39, forming 4 sound-cham- .
with a driving-wheel 29 on the lower end of | ber on oneside of the diaphragm, and with a
winding-shaft 30, which carries the upper ledge 40, that receives the diaphragm 41,with
winding-wheel 5, already referred to. A dog | an interposed washer 42, while the outer plate
| and ratchet 31 may be provided between the | 43, with an interposed washer 44, clamps said 123
6o spring-shaft and its driving-wheels in the diaphragm upon the ledge 40 and forms a |
usual manner. The lower driving-wheel 29 | sound-chamber 39* on the other side of said
of the spring-motor meshes with a reducing- diaphragm. Thediaphragmisthusheldin the
gear 52, the pinion 33 of which meshes with | sound-box with sound-chambers on both sides
a second reducing-wheel 34, whose pinion 35 | of it, which receive vibrations from the dia- 130
65 engages a segmental rack 36 upon a post 37. | phragm alike in quality and strength of tone.
The gearing thus interposed between the




the diaphragin is established through the

- tubes 46 462, carried, respectively, by the box

e

~in it will be seen it consists of a main bar 51,
~ which formsa torsionalspringand isattached

38 and a cap 4.

47 represents the stylus-bar, the upper end

of which is secured to the diaphragm at 43
in a manner well known in machines of this
character, while said stylus-bar is supported
by a peculiarly-formed spring-plate 49, at-
tached to the lower side of the box 38 by

screws 50. The construction of the spring-

plate 49 is shown more clearlyin Fig. 7,where-

| by a laterally-protruding lug 52 to the stylus-

20

bar 47, also attaching-ears 53, which receive
‘the screws 50, by means of which the spring-
plate is secured to the box. By having the

intermediate portion of the plate 49 cut away
or weakened an effective torsional stylus-
spring is provided, said spring also having
ample rigidity to hold the stylus accurately
as it is fed across the record-plate. I prefer
to make the stylus 54 removable, and for that
reason it is secured in the stylus-bar 47 by a
set-screw 55, as shown. 1t will be seen that
the stylus-bar and stylus extend transversely

‘through the torsional spring-bar 51, and the

vibration produced upon the end of the sty-

- lus 54 is transverse to the frame of the dia-

10
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phragm, and consequently directly corre-
sponds to the vibrations to be produced by

the diaphragm without requiring the use of

intermediate levers or connections involving
joints, where a large part of the vibratory
movement would necessarily be lost. = -

To render the doubly-acting diaphragm

- most effective, I employ a peculiar construc-

40
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- double, as shown in Fig. 3.
- from the two sides of the diaphragm can as |
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“tion of double bell 56 56*, the small ends of |

which are attached to the respective tubes

46 46%, leading from the respective sides of

the diaphragms. These bells are preferably
united or blended at their discharge ends or
are otherwise juxtapose, so as to make them
discharge uniformly and in a single volume
of twofold force the vibrations produced by
the opposite sides of the diaphragm. This
bell, however, need not necessarily be made
Thesound-waves

well be conducted into a single bell (shown
in Fig. 8) by employing suitable connections,

and the result will be fully as satisfactory so

far as the added volume of tone from the
use of the two sides of the diaphragm is con-

cerned. |

A further advantage of using a bell, either
single or double, as a part of the arm carry-
ing thestylus, arises fron the convenientsup-

port which it affords for the sound-box. To -

adapt the bell to serve this purpose, it 1s pro-
vided with a cross-brace 57, made up of sock-
ets 58, swivel-pin 59, and supporting-arm 60,
swiveled upon said pin 59. The outer end
of the arm 60 carries a socket 61, hinged
upon a pintle 62 to said arm and provided

with a lower split end 63 with a clamping- stric €
serew 64. The socket 61 is constructed to fit | thereto in opposite duectlonscorrespondmg

ried by

| over the post 37 of the feeding meelianism,

and it is clamped upon said post, through
means of the screw 64, with sufficient pres-
sure to cause the bell and the sound-box car-

nal adjustment of the bell and the parts car-

ried by it, when desirable, for the purpose of

repeating a part of the record or adjusting
the stylus in starting the machine.

by the arm 60 in a position to engage the

----- -

1 socket 61 and support the arm 60 at the proper

xed support atits outer

angle, so as to offera
end to the bell at the cross-brace 57.
the arm 60 thus fixed the bell then becomes

hinged atasingle point—namely,upon the pin

59. Thelocation of the eross-brace 57 is such
as to bear any desirable portion of the weight

it to be fed transversely across the
record as the post 37 turns. The friction
may, however, be insufficient to prevent man-

70
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- 65 represents a stop or angle brace carried
30

With

of the bell and to impose upon the stylus 54

only the necessary weight to cause it to take
properly into the grooves of the record.
‘Having thus described my invention, the

desire to secure by Letters Patent:
1. A reproducing mechanism for a grapho-
phone, comprising a sound-box containing a

diaphragm,astyluscontrolling the diaphragm

and supported by and having a flexible con-

9c¢

following is what I claim as new therein and

95

nection with the sound-box, a double dis-

charging-bell having independent inner ends
connected with the sound-box on opposite

| sides of the diaphragm, said bell projecting

outwardly with its axes on opposite sides of
and parallel to the vertical plane of the dia-
phragm and a support for the reproducing
mechanism .connected with the double bell at

106G
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a point distant from the sound-box, substan-

tially as and for the purpose set forth.
2. Inagraphophone, a double bell, the parts
of which have substantially parallelaxes, and

‘independent inner ends and a-sound-box car-

ried by said bell supported between its said

inner ends and-having a diaphragm dividing

it into two chambers communicating with the

110

respective ends of the bell, substantially as

described. .
3. In a graphophone the combination of a

suitable motor, a platen-spindle driven by

satd motor, an oscillating post frictionally

driven from sajd motor and recelving there-

from movement bearing a fixed relation to
the platen and spindle in one direction as the

| motor rotates the spindle in running down
and in the opposite direction as the motor is

wound up, a record-plate suitably mounted
upon said spindle and a sound-box and stylus
suitably mounted upon said oscillating post,
substantially as and for the purposes set.forth.

4, In combination with a motor, a spindle

I15

120

125

driven positively by said motor, an oscillat-

ing post frictionally connected with a seg-

mental rack, gear-wheels positively connect-

130

ing said segmental rack with the motor and .
arranged to impart a restricted movement




- frietion-disk carried by said governor-shaft,
a pivoted brake-shoe secured adjacent to said

IO
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to the running down and the winding up of
the motor, a recmd -plate suitably mounted |

upon the spmdle and a sound producing or

recording device mounted uponsaid post,sub-

'-stantla,lly as and for the purposes set forth.

- 9. In a graphophone, the combination of |
suitable driving mechanism, a governor-shaft

connected With said driving meehanism_, a

friction-disk, an adjusting-screw controlling
sald brake- shoe, wedge interposed between

the brake-shoe and a fixed part to permit the
brake-shoe to be clamped in position, and an

adjusting-screw for said wedge, substantially
as and for the purposes set forth.

6. Inagraphophone, thecombination of the

- sound-box 38 formed with a recess 39 and with

20

- respectively by the box 38 and plate 43 sub- |
~stantially as and for the purposes set, forth.
7. In agraphophone, adoublebell, a sound-

3°
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a ledge 40, the diaphragm 41 mounted upon
the ledge 40 the cap-plate43secured over said

dzaphmﬂ'm with an 1nterposed packing 44, and
the oppositely-projecting tubes 46, 462, carried

box connected to and carried by the inner
ends of said bell.

- 8. Inagraphophone, the combination w1th-_;

~ a double bell, of a sound-box entirely sup-
ported and carried by the bell, thereby con-
- necting the inner ends of said bell.

9. In a graphophone, the combination with
a double bell, a sound-box connecting the in-

nerends of the same, and a swivel-su pport for

the bell adapted to be attached to the motorof
the machine, substantially as described.

10. Ina ﬂ‘raphophone the combination of a
sound-box carrying recording or reproducing

means, a double collecting or amplifying bell
having independent inner ends to which op-

site 81des of said sound-box are rigidly at-
tached and by which it is supported, and a

~pivotal mounting for said bell, substantially

45

as and for the purposes set forth

11. In a graphophone, the combination of a

sound-box « containing a diaphragm dividing

ey

a1

the same into two Sound-chambersand a col-

lecting or amplifying bell formed in two parts

hm*mﬂ' inner ends eonnected to and support-
ing the sound-box and with blended or united

| outer ends, Substantlally as and for the pur-

poses set forth
12. In combination with the collectmg or

amplifying bell, the supporting-arm 60 swiv-

eled at one end to sald belland having hinged

to its other end a socket by which the arm

and bell may be mounted in position, sub-
stantially as set forth.

13. In combination with the two- pfut bell,
the cross-brace 57 secured between the par ts

of said bell, the supporting-arm 60 having
swiveled connection with the bell thPOl]ﬂ"h:

said cross-brace and the socket carried by the

inner end of said arm, substanmally as here-

in explained. -
14. In a,ﬂ'mph()phone bell, the combination

of the supporting-arm 60 eonnected to said

bell, the attaching-socket 61 and the angle-
brace 65 secured to one of sald parts and bem—
ing against the other for the purpose of main-
tammﬂ‘ theirangle and offering rigid support

50
55
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for the one upon the other, substanmally as

herein explained.

15, In comblnatlon with- the
socket 61 having a split lower end prowded
with a clamping-serew 64, the supporting-arm

| 60 attached to said soeket and supported

through it, upon the post, :zmd the bell sup-

post 37, the

75

ported by said arm 60, substantla,lly as and -

for the purposes set forth, .
16. In a graphophone, the combination of

' the sound-box containing a diaphragm, the
stylus secured at one ond to the diaphragm

and the herein-described torsion-spring 49
comprising a bar 51 having a lateral attach-
ing-lug 52 which receives the stylus and hav-

ingears 53 by which it is secured in place, sub-'

Stantlally as and for the purposes set forth.

CHARLES G. CONN
Witn 0SSeS :

HARRY S. CHEbTER
W. J. GRONERT.
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