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~ UNITED STATES PATENT OFFICE. -

~ JESSE L. GRAY, OF SANTA ANA, CALIFORNIA, ASSIGNOR OF ONE-HALF -

- TO PERCY'F.

4

~ FAUST, OF LOS ANGELES, CALIFORNIA.

Y

. 'No.814,889.

- zen of the United States, residing at Santa
- Ana, in the county of Orange and State .of

"' SOUND REPRODUCING AND MAGNIFYING MEANS. -

o . o -lppliqatiqn;ﬁla&'f--.]'un'a 23,

~Be it known that I, Jesse L.-GRAY, a citi-

California, have invented a new and useful

~ Sound Reproducing and Magnifying Means.
- of which the following is a specification.

- . The primary object of this invention is to
provide means for use in connection with a |
» phonographic reproducer for producing im-"
. pulses in the air directly corresponding to the

10

| : ~undulations in the record without the. inter-

. vention of ‘a solid sound-distributer, such as a
- diaphragm, thereby preserving the character.

| . "15

. vide for amplification of the sound to any de-

20

of the sound-waves without any, scratching,
ratthng, or other extraneous noises.: =~ =
Another object of the invention is to pro-

sired extent and for regulation. or variation
of the intensity of the sound.- - .

- The invention comprises, in connection
with & reproducer and means for moving a

- record in codperative relation therewith, a

‘valve responsive to the movements of the re-
producer and an elastic-fluid-pressure means

having an outlet controlled by said valve, the

- movement of the valve being transverse to
- the movement of the fluid through the valve

and the construction of the valve being such
that there is no pressure on. the valve due

either to the pressure of the fluid or to the

- movement of the fluid. =

- The invention also ¢omprises means for |
- regulating the action of the valve and other
features, as hereinafter set forth and claimed.
.- The accompanying drawings illustrate the

e 1is 'a,_‘];;la;n-, -6_f'l__a- phonngﬁph-.j:prgj_;

~ vided with my invention. Fig. 2 is a verti-

40
-+ 18 a diagram showing the application of my
- invention as a relay for telephones. = . . .
_Ldesignates a part of the frame of a phano- | formed as a set-serew working in-the bracket . '
' 1 17, adapted to engage ‘a part or extension of -
| the-weight arm or lever 8 to limit the move-.
| ment thereof, sq that when the carrier mem-"

cal section on the line #* 2? in \Fig. 1. - Fig. 3

.  ' graph on which the reproducer-carrier.2 is

movably mounted. . -
-3 designates a part

. and 4 the record. The means for rotating

. the record and for moving the reproducer
~ over the record transversely to the move- -

- form no part of my present invention. -
5 designates the reproducer, which will be

ment of the latter are not shown, as they

* of any usual form adapted to the record and

)

of the record-carrier,

| to the machine.being used. * The form here

~shown'1s adapted to a cylindrical record and
1s supported by a reproducer-arm 6, pivoted .
at 7 to a weight arm-or lever 8, which is piv- =~ =

{ oted to the carrier2at9. -

A chamber or valve-chest 10is formed in o
on the carrier member 2, and a valve mem-

[ 1

member 12 to control communication from

chest'l'()is.fdfme.d'iﬁ or o

sald chamber 10 to an outlet or discharge 13.
Sald valve is operated by a connection from-
the reproducer—for example, by means of a
| pin 14, connected to the valve and bearing =~ -
against’' a portion of the reproducer-arm 6— - =
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ber 11 works therein, cooperating with a:seat

the arrangement of the reprp'duqer;.arm 6 the
‘weight-arm-8; and the pin 14 being such that

| the weight-arm holds the reproducer against
the record and by the same action presses the
sald portion of the reproducer-arm against
 the end of said pin, so_that the said pin and
‘the valve connected thereto will vibratg in

correspondence with the undulations in the
record. . The valve and pin may press on the .
_reproducer-arm by gravity; but it is desirable
| to provide regulable means for adjusting this -
‘pressure. A convenient means for this pur-

ose consists of a lever 15, pivoted at 16 to a

75

8o

| bracket 17, attached to the carrier member2, - -
said lever being provided: at one end with'a

’1 spring extension 18, engaging with the pin, .. - -

| 'will be free of therecord. -

- ol 23 designates an abutment, Whic.h mdybe

| ber 2israised, either partially by means of the |
{ cam device 22 or is thrown clear over for any. -
‘reason, the said abutment will prevent the
| weight-arm from moving except for a limited. - -

|- distance, this distance being, however, suf-

ficient to allow of the movement of the parts
iTeqmredlllthereproduclnga,ctlon ST

‘and said lever being engaged at its other end
by a set-screw 19, working insaid bracket 17. 85 -
The bracket 17 may also serve as a support =~ =
| for the pivot 9 of the weight-arm and may =~
| also carry the usual roller 20, which runs on.a- . -

track 21 to hold the reproducer-carrier at the =
|-proper height. 22 designates a lifting-cam
~on said bracket 17 to engage the track 21 and
1"hold the reproducer-carrier in elevated posi-
| tion: when desired, so that the reproducer

go
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24 designates the weight on -the Wéight-é_
arm, which may be adjustable. = . - -

 Ttis desirable that the valve should have
-8 considerable linear extension of port-open-

5

ing, so as to provide for a considerable vari-
ation in size of the opening with an extremely
limited movement of the valve, and it is also

desirable that the valve should be as light as

IO

‘valve-ring being connected with the operat--
- Ing-pin 14 by a spider or connecting-arms 26.

possible, so as to respond readily and accu-

rately to the movements of the reproducer.

To this end the valve 11 may be formed as a

ring working in a cylindrical bearing or guide
25 1 the carrier 2 at the top of chamber 10 .
its upper edge or lip opposing the

and having

flat lower face of the seat member 12, the said

The seat 12¢extends in a plane transverse to

- the direction of the movement. of the valve.

20

~ hole to substantially

. ment therein. The

30

The pin 14 extends through a hole in the wall

or casing 10, fitting sufficiently close in said
prevent leakage thereat,
free longitudinal move-
I'ne valve-ring 11 works by a
shiding fit within the cylindrical bearing 25;

while enabling its-

and the upper edge of the valve-ring is flared
: or_beveleg

.cobperating with or opposing the flat lower
tace of the seat member 12 1s substantially
hmited to a peripheral portion of the valve-
ring of negligible width, and  the pressure
. of the fluild medium on the parts of said

outwardly, so that its lip or part

- valve within. the chamber and exposed to

such pressure is substantially balanced as |
regards movement of the valve toward- and

35

- from its'seat. The valve being annular, the

pressure 1s also balanced in a transverse di-

- rection. The. pressure of the medium does
- not, therefore, resist or. interfere with the

40

movement of the valve in -response to the

- undulations-of the record. =

. 28 designates an air-supply pipe or connec-
.. tion connected to any suitable source of air
~orgas pressure, (not shown)—for example, to
45

'

50

31 designates a conveyer

any ordinary form of pump-—said pipe being
connected ‘grough a flexible-tube 29 with the

a—ma

 “valve-chamber 10. Means may be provided
for regulating the air-pressure—for example,

a2 valve 30 in the supply connection, which
may also be used to cut off the air OT gas sup-

ply whenever desired.

- waves from the outlet 13, which may be con-
- Dected to any of the usual means, such as a

- air between the valve and seat.
that the record has

In using the

“horn or tube, for roperly directing the sound.

| gewce 1t will be understood
 that the valve 11 is so close to the valve-seat |
- that the passage of air therethrough will be
- restricted . and  the minute movements of !
‘the valve, due to the undulations in the rec-

ord, will appreciably affect the passage of
Assuming
been put in place, that

the reproducer has been lowered thereonto,

’5 and that the machine has been set in opera-

“for the sound-

~ 814839.

tion, the record traveling under the repro-

“ducer will raise and lower the same and cor- -

S,

1

respondingly move the valve to vary

pressure of the weight 24.

the
cross-section of the port or outlet of the valve
in correspondence with the undulations of

the record. The air or gas or other elastic

fluid having been turned on at 30 will fill the

chamber 10 and will escape therefrom
through the valve in a current whose flow
will vary or-undulate in accordance with the

undulations in the record, thereby reproduc-

75

ing 1n pulsations of air emitted through the

outlet 13 the sound which the record repre-
sents. ' |

-,

By means of the adjusting device 19 the
valve can be adjusted to or from its seat with-
out disturbing the position of the reproducer:
but the movements of the reproducer are
communicated to the valve by reason of the
_ _ ald weight 24
serves to maintain constant pressure on the
stylus and to maintain the lever 6 in contact
with pin 14 irrespective of the movement of
said Ein under the influence of the device 19.
The

1 substantially to a single annular

force the valve to its seat on the disk 12.
The valve member 11 .will be preferably ad-
justed so as to normally lie in cﬁ)se proximit

to the seat member 12, 5o that the compressed-
alr or fluid pressure medium will stream or
pass between said valve under the action of
the record in a diverging annular current,

earing of the valve-ring 11 on the seat
1218 h’miteg .

lme of contact, so that the normal pressure of -
fluid in-the valve-chamber will not tend to

8o

00
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whose volume, ?uantity, or force is depend-
O

ent on the size of the outlet between the valve

versely to the movement of the valve. _
The air or medium moving through the out-

| let has therefore no effect of itself on the
valve, and the valve in its movement does

‘and 1ts seat. This outlet extends trans-

10§

not have to overcome the momentum of the

air-current, nor is it, on the other hand, accel-

erated by such -momentum. The move-
ments of the valve are therefore not affected

by the pressure or the movement of the air or

flmd pressure medium, and thus there is no

distortion or interference with the vibration.
of the valve in correspondence with the rec-
ord, even at high pressure.- The spring 18
and weight 24 serve to yieldingly Eold the
valve and the reproducer in proper position,
while allowing theirindependent adjustment,

~but enabling the reproducer to operate the

valve In-correspondence with the record or
with the sound undulations. | |

.~ Various modifications may be made in the
device without departing from my invention,
and the invention may also be used for va-
rious - purposes—for - example, by suitable

I10

IT§
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adaptation it may be used in repeating or re- -

laying telephone-messages..
- The mtensity of sound reproduced can be
regulated by properly controlling the air-

130



e480 . g

- pressure, and clearness of sound can be ob=

- tained by proper adjustment of the meansfor

]
e,

*~Tegulating the pressure on the valve. “When
* properly controlled, the reproduction both of

musical sound and of articulate speech, and
‘particularly of the singing voice, is clear and,
ee from any scratching .or rattling noise.. -

‘where 32 designates the telephone whose dia-

. phragm 33 is-connected to or engages with
_the pm or member 14 of the valve, which may
- be of the same construction as shown in Fig.

. 2, this valve-chamber body 10 being support-
ed on an arm. 34, adjustable and yieldngly -
. . supported by spring 35 and set-screw. 36 to

~ enable the pressure on- the valve and dia-

20

= phragm to be regulated. A telephone-trans-
~ mitter 37 is located in position to receive the

- the transmitting local and line ¢ircuits 38 39-

- in the usual manner. Adjusting device 15
18 19 and pneumatic connection 28 2930 may

be the S&IIIG&S n F1g2 o o

© WhatI claim is— = .

~+ .1, In combination with a phonograph-re-

30

35

Eroducer, an annular valve econtrolled there-
by

o

L Erodlicer ,.an annular valve controlled there-

y to move in response to the movements of

valveslides, and a seat for said annularvalve,

part that slides in the bearing.

the reproducer, a chamber having.a 'sup(%ly _.
- connection for an elastic fluid and ‘provided
~© with -a bearing within which said annulan

- The adaptation of my invention to a tele-.
~phone repeater or relay is shown in Fig. 3, |

‘to-move in response to the movements of

the reproducer, a chamber having a supply
connectlon for an elastic fluid and prowged
with a bearing: within which said ‘annular
valve shides, ‘and "a seat for said annular.

per end t—ermina,ting! in an annular v 31#8_1113_

o valve~ -

58
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80 In 'd'oml_)-inatit}ﬁwithia} 'phb'ﬁo'gi-aph'-fe-,'-

B Eroducer,- an annular valve controlled there-
y to move m résponse to:-the movement of -

- the reproducer; a chamber having a sup
- connection . for elastic fluid 'a_,ncf _ (f
~'with a bearing wherein said valve slides, and
& flat seat for the valve extending in & plane
transversely to the movement of the valve. |
. 4. In combination, a chamber having a
- fluid - pressure . supply " and outlet valve, a
. record-carrier, a reproducer, a movable sup-
~ port for the reproducer operatively engaging

Iy
-provided

the valve, means for operating on the mov-.

.. ' able support to press the réproducer toward

- dependently of the reproducer. - .. -
5 5. In combination with a phonographic

- 63

the record-carrier, and adjustable means con-
_Dected to the valve to adjust its position in-

valve; said annular valve having a flared up- -

~of the same: d'ia_,met'_e_ar as the bearing f éi' the

—— - .

- the annular valve having a seat-opposing por- |
tion of substantially the same diameter as the | s
- 8..Ih a sound-reproducing apparatus, in -
.combination, & member movable in accord- ..
-ance with sound undulations, a carrier mov- - -
able toward and from said member, a valve-
| chamber on said ‘carrier, a valve working
~within said chamber and eperatively.con-
nected to said member, means for passing
fluid through said chamber under control of
said valve, an independent means for adjust-
~ment of the carrier and of the position of the
‘valve, each of said adjusting means compris-.

g a part for ylelding by supporting the .
parts adjusted thereby. = =~ 7 -7 .

reproducer, a valve-chamber and a valve - -
working therein, and operatively connected -
to . the reproducer, means for passing fluid = -
“through said chamber and valve, a movable
support for the reproducer, means to control 70
‘the operating pressure of the reproducer and -
.a,d{'us't&ble resilient means connected to the
valve to adjust its position independently of -

‘the position and pressure of the reproducer.
6. In combination, a carrier; a lever piv-
‘oted -thereto and provided - with- pressure -
‘means, an arm pivoted to said lever and car- -
rying a reproducer, a valve-chamber, a valve -

75

working in said chamber and operatively en- -

gaging the reproducer-carrying arm, and ad-

8o

justable resilient means connected to.the . |

sure means.- .

g the repro-

7. In combination with a record-carrier, a -
pivoted reproducer-carrier, movable bodily
with its attached parts-to and from the rec-
ord-carrier to bring it into and out of opera- -
tive position, a lever pivoted. to. the repro-
“ducer-carrier and having pressure means, an. =~
arm pivoted to said lever and carrying.a re- .
producer, a valve-chamber carried by the re- =
producer - carrier, a valve working in said =~
chamber and operatively engagir _

d | ducer-arm, a lever pivoted to 't%greproducer--

valve to adjust the same independently of
the position of the reproducer and of the pres-
T o ed 1 _ ‘the | sure exerted thereon by the aforesaid pres-

- magnified and amplified sound emitted from: | T SEEREE AT g
-'the outlet 13 of the valve and is connected to |-

carrier and having a resilient connection with.

9. In a 'sciund{eproducil.lg a Pﬁrﬂtﬁss | in

-said valve, meansfor adjusting thelast-named -
lever- and means for passing fluid through - -

sald valve- Gh&mbel'- -Uild_EI"—'f-‘(i_Qil_trG_l of said oo

Iof .

110

. 115
| combination, & member movable in accord-.
d | ance with sound undulations, a carrier mov- -~
able toward and from said member, a valve~ -

chamber on said. carrier, a valve working -

within said chamber and ‘operatively. con-

120 ..

nected to said member, means for passing

fluid through said chamber under control of - -
| sald valve, the movement of the fluid being

transverse to the movement of the valve, an

the parts of the valve exposed to pressure by.
“said fluid; being balanced relatively to the di-
rection of movement of the valve. - -~ -
- +10. In a sound-reproducing apparatus, in
| combination, a member movable in accord-
| ance with sound undulations, a carrier mov-

1_25'."



|

able toward and from said member, a valve-
chamber on said carrier, a valve working
within said chamber and operatively con-
nected tosaid member, meansfor passing fluid
through said chamber under control of said
‘valve, the movement of the fluid being trans-
verse to the movement of the valve, and the
- parts of the valve exposed to pressure by

said fluid, being balanced relatively to the di-
10 rection of movement of the valve, and means

814,839

A

for adjusting the position of the valve inde-

pendently of the position ofthe operating:

member. - - .
In testimony whereof T have hereunto set

my hand, at Les Angeles, California, this 15th 15

day of June, 1904. * | |
- - JESSE L. GRAY.
In presence of— - |

ARTHUR P. Knieur,

JULIA TOWNSEND.
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