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UNITED STATES PATENT »;’OEHCE;, |

EMILE BERLINER, OF WASHINGTON, DISTRIOT OF COLUMBIA, 'ASSIGNOR
" .TO THE UNITED STATES GRAMOPHONE COMPANY, OF SAME PLACE.

GRAMOPHONE, &c.

SPECIFICATION forming part of Letters Petent No. 837,197, dated November 14, 1899, -
Application filed Janusry 26,1899, Rerial No, 708,347, (Ho model.)
To all whom it ,ma_o:z// coreern: ‘more or less distorted relation to the sound-:
- Beitknown thatI, EMILE BERLINER, & citi- | record. . e
zen of the United States, and a resident of I have heretofore provided means for feed-
Washington, in the District of Coldmbia,have | ingthe reproducer sound-box in a radial line
5 invented certain new and useful Improve- | across the record-tablet by thé acticn of the 53
.. ments in Gramophones or other Sound-Re- record-groove as a feed-serew upon the sty-
" producing Machines, of which the following | lus,asshown in my Letters Patent No.564,586,
" ' is a specification. N dated July 28, 1896, and the same purpose
: This invention has reference to improve- | was sought to be achieved by a system of in- -
- 10 ments in sound-reproducing machines,and es- | terconnected links constitu ting a lever, as 6o
- pecially to the gramophone-reproducers using | shown in the patent to W. Suess, No. 427,279,
a flat record-disk with the record thereon in | dated May 6, 1890; but both of these means
the form of a sinuous spiral groove of even | for propelling the reproducer sound-box ina
depth having the gsound-waves represented | radial line across the record-tablet are incon- -

15 ‘by the sinnosities 6f the groove.

"1t is a characteristic feature of the gramo- | poses; and it is the object of the present in--
phone-reproducer that all special mechanism | vantion to achieve the same purpose by a
for feeding the sound-box (comprising the dia- | construction that is free of the inconvenience

. phragm or other resonant body and repro- | inherent in those heretofore nsed, as sug-

20 dueing-stylus) across the record-disk is dis- | gested, for the same .purpose. For this pui- 7o
pensed with, and the record-groove itself is pose 180 mount the sound-box carrier that it -
‘utilized as a feed-screw of great delicacy, and | is free to be propelled across the record-tab-
since the feed-screw and the record-groove | let in a straight line by the engagement of
are one and the same no justifying devices | the reprodueer-stylus with the record-groove, -

25 of any kind for inaccuracies between the | and at the same timd it is-free to be moved )

" feeding mechanism and the record-groove are | in a direction perpendicularor approximately . -
required. However, sincé in the commereial perpendicular to the surface of the record-
gramophone-reproducer the sound-box is ear- ‘tablet; but both movements are always in the

- ried at the outer end of a simple hinged arm | same perpendicular plane relative tothesur-

30 Wwhich is free to be swung around its hinge, | face of the record-tablet: : 8o -
80 as-to be fed by the groove across the rec- | When I speak of a plane whose directionis. .
ord-disk, the sound -box is necessarily car- - perpendicular to the surface of the record-
ried thereby through an arc of more or less tablet, I naturally mean to include planes:
curvature, according to the lenglh of the arm. | which are nearly orsubstantially perpendicu- . -

35 For commercial use thisarm must be of lim- | lar to the surface of the record-tablet, - 85 . .

. ited length to make the reprod ucing-machine | For the practical embodiment of my inven-
as compact as possible, and consequentlythe | tion I am not confined to.any special mech-
curvature of the path of the reprogucing-sby- anism, since I have devised a number of dif-
lus across the record-tablét is quite pro- | ferent forms of sound-box carriers and sup-. .

40 nounced and varies considerably from the ports therefor that will operate in accordance g -
path of the recording-stylus, which is fed in | with my invention; -but in order to simplify ~.°
& straight line radially across the disk upon | both the illustration and description of the
which the record is first produced. . invention I have shown in the accompanying

While it is practical to have the repro- | drawings but one.embodiment of “the inven- .

45 ducer-stylus travel through a .curved path “tion, which in practice has been found to give 93,

. over the record-disk, still the reproduction is | excellent results, SR .
not as perfect as when the path of the repro- | 1In the drawings, Figure 1is a side elevation
ducer-stylus conforms with the path of the | of a gramophone-reproducer embodying the

- recorder-stylus, for when the reproducer-sty- present invention. Fig. 2 is a plan view

56 lus travels through & curved path it has a thereof; and Fig. 3isan end view, on a larger zo.

venient in some respects for commercial pur-. 65 . ..
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scale, of the sound-box carrier and its sup-

port and adjdcent parts. o
Referring to the drawings, there is shown

a motor-case.1, containing the usual spring-

motor-(not shown) for actuating a hakizontal

rotary table 2 on top the motor-case. The'

table 2 supports a flat record tabletordisk 3,-

_secured thereto by a clamp-nut'4. The rec-.

\
10

15

20

“ord-disk is of the usual-ecireular type, having

on its face a sinuous spiral groove of even
depth, with the sound-waves represented by
the sinuosities of the groove. The sound-hox
5 is of the ordinary construction used in the

gramophone-reproducer—that is, it eontains

asuitable diaphragm, (not shown,) to whicha
lever-like arm Gisattachéd, and the latter car-
ries a stylus 7, shaped for engagement by the

record groove on the face of the tablet. -As-

thus far described the structure shown in the
drawings is the same in all respects as the
ordinary commefeial gramophone, and conse-
quently no detail'description of the construec-
tion and-operation-of thesé parts is deemed

. necessary.

25

30

The sound-box 5 iscarried by anarm§,com-
posed-'of two narrow, preferably metallic,
strips 9 10 and two spacing-blocks 1112, pref-
erably of wood or other Jight material, The
two strips 9 10 are secured at the outer end
of the arm 8 to thespacing-bloek 12, which is
as long as or longer than the greatest width

-of a record upon the record-tablet, for a pur-

35
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pose that will hereinafter appear. The other
spacing-block 11, as shown, is shorter than
the spacing-block 12 and peed only be long

~¢iough in the direction of the length of the

arm 8 to hold a spring-clip 13, which receives
the neck of and holds the sound-box in place
in'such manner that the stylus will rest in a
record-groove in-the usual manner.

The spacing-block 11 issecured to the strips

0 10 at the inner end of the arin 8; but the }

strip 10 is longer than the strip 9 and projects
beyond the end of the arm 8,in line with the
sane, a distance equal to or longer than the
greatest width of a record upon the record-
tablet, the purpose of which will algo appear
farther on. o B

The onter end of the arm 8, by the spacing-
bloek 12, is supported upon-a roller 14 in such
manner as to .be freely movable lengthwise
and also to be freelyrocked np and down on

_the roller, the surface of which thus forms a

shifting fulerum. The roller is composed of
anaxle 15, having two disks 16 16 fast on it
near its two ends, which are'so spaced as to.
afford a broad bearing for the spacing-block
12. - The ends of the axle 15 projéct beyond:
the disks and are there pointed, as shown, or
are otherwise shaped to fit in suitable bear-

ings in the ends of two parallel side arms 17

17 of a bracket 18, secured to the motor-box
1.. Atanintermediate pointin theside arms

17 there is secured a stiffening-rod 19, as |’

shown, .
When the ordinary sound-amplifying horn
(not shown).is placed upon the machine, one

‘the surface of the record-tablet.

; end is attached to and supported by the neck
“of the sound-box and theother end rests.upon
.a bracket 26 on the outey epd of the arm 8.

Fast on thé inner corners of the bracket 18
and rising therefrom above thé arm 8aretwo

rods 21 21, sp.,a'rmqgec.las to embrace thearm
8. about midway of its lenigth, but in such

manneras to not impede the lengthwise move-

7je

75

ment of the said arm, and rising from the mo- -

tdr-case 1, beyond. the inner end of the arm
8, is & forked guide 22, tirough which the ex-
tension of the strip 10 pasees.

The purpose of the rods 2L.and forked guide

22 is to resist the dragof the romping record-

tablet on the stylus and through the latter
on the sound-box and inner end of the arm 8,
which drag acts at right angles to tiie length

“of the arm and tebds to move thesame later-

ally on the roller; butneither the rods 21 nor

8o

8s

the guide 22 prevents the arm 8 from being .-

propelled. lengthwise by .the record - groove
across the face of the record-tablet or from
being moved.on the roller in a direction per-
pendicula.i'br_ap_proximatel
Couse-
quently all movements of the arm 8 and of
the sound-box carried: thereby are confined

to a single .plane that is perpendicular to the

face of the record-tablet, since it -is. evident,
that all other movements are effectually pre-

"vented by the rods 21 and forked guide. 22.

The stylus must therefore .move-across the
face of the record-tablet-in a straight line,
and as this line is ‘made to-coincide with a ra-
dius of the tablet the-patteof the reproducing-
stylus will agree in all-respects with-the path
of the recording-stylus across.the face of the
tablet when the record is first produted,there-
by preventing all distortion of thereproduced

‘sound due to the stylus having a'curved path

across the record-tablet.

‘The foregoing description is confined tothe
‘particular structure shown in the drawings,

sinee the. principle of the invention is appar-
ent therefrom; ]
any steacture in which the stylus and sound-
box are fed across the record-tablet by the

‘record-groove aud at the same time are free

to be moved .in a direction’ porpendicular or
approximately perpendicular to the surface
of the record-tablet, but in the same plane as
the movement across the tablet, I consider as
embodying my invention, It will also be un-
derstood that the invention is equally appli-

_cable to sound-reproducers using eylindrical

tablets as well as flat tablets and to' tablets
with the record in the form of a groove of
varying depth instead of in theform of a
sinuous groove of even-depth. . It will also be
understood that I consider a sound-record in

9¢

perpendicularto
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but it will be understood that -

115

120

125

the form of or formed in 2 ridge asthe equiv- .

alent of a sound-record in the form of or
formed in & groove. C '
Having thas fully described the invention,
what I ciaim ig— '
1. In a gramophone
producing sound from & record of the same,

130

or other device for re- -



687,197 ' _ 3

a sound-box and stylus free to be fed -across
- the record-tablet by the record-groove and
mounted to freély move toward and from, but

restrained to move solely in a plane perpen- -

5 dicular to, the surfuce of the record-tablet,
substantially as described, . . K
... In a gramophone or other sound:repro-

-ducing machine, the combination of g rotata-
-ble record-tablet, with'a reproducing sound-
10 ‘box mounted to be propelled across the tablet,

by therecord-groove, 1 a straight ‘line and.

mounted to freely ‘inove toward and from,

but restrained to move solely in a plane per-
record-tab-

pendicular to, the surface of the
- 15 let substantially as deseribed. . o
- .3, In a gramophone or. other sound-repro-
ducing maching, the combination of a rotata-
ble record-tablet,
-and a mounting therefor
.20 by the record; comprising an arm carrying the
~. Sound-box, a bearing or spfip
_ bermitting the latter To in

“a plane perpendicular to, the surface of the

‘25 record-tablet, substantially as described.

: 4. In a-gramophono ‘or other sound-repro-
ducing machine, the combination of & rotata-
ble record-tablet, a reproducing-sound box,
and a mountiug therefor free to be propelled

30" by the record, comprising an arm carrying
the sound-hox, a bearing or support for the
-arm; and guides
‘ting free motion of the arm toward and from,

.. but restraining it to move solely in. a plane

35 perpendicular to, the surface of the record-

tablet, substantidlly as deseribed, :

5. In & gramophone or other sound-rey ro-

ducing machine, the combination of a rotata-
ble record-tablet, a reproducing: sound-box,

40 and a'mounting therefor comprising an arm’

carrying'the-souxid-box,=a roller of antifrie-
tion ‘bearing D
means permitting free motion of the arm to-
ward and from, bot réstraining it solely to a
45 plane perpendicular to, the surface of the
r‘ecor_df._iqa,bieﬁ,»su-bsta’?xtially'as described; -
6.- In & gramophone or ‘other sound-repro-
ducing machine, the combination of & rotata-
ble record-tablet, )

supporting the arm at the: other end, and
guides orstops permitting free motion of the
-arm toward gnd from, but restraining it to a

-ducing machine,

a reproducing sound:box,
free to be propelled |

port for the amn.

. ive freely toward .
and from, but restraining it to move solelyin }

or stops for the. arm. permit-.

or support for the arm, and

‘ a reproducing ‘sound-box, ]
50 and g mounting therefor comprising an arm |.
carrying the sound-box at. one-end, & roller

plane- perpendicular to,.the surfacé of the
Tecord-tablet, substantially as described. _
7. In.a gramophone or.other sound-repro-
& the combination of a hori-
zontally-rotatable record-disk, a, reproducing

sound-box, and a-mounting therefor compris--

ing-an arm carrying the sound-box, a bearing

or support for the arm perihitting the -same
to be moved lengthwise in a straight line and
and guides or stops re- -

‘also up”and down,
‘straining all movemen ts of the arm to a sin-
gle vertical plane, substantiglly. s described.,

8. In'a gramephons or other sonnd-repro-
the combination of a hori- = -

d'ucing,nraeh_ine,' bination
zontally-rotatable record-disk, a reproducing
sound-box, a mounting ‘therefor.comprising

an.arm carrying the sound:bex, a roller-bear.-

ing forthe arm on whichithe Jatter may be
moved lengthwise: and up and..
guides or'stops for-the. arm,
straining all movements “of,

\fining or re-
& latter to a

sinigle - vertical plane, s,ubst;inﬁally 228 de-

seribed. o
.~9. In a gramophone or other. sound-repro-

-|'ducing maechine, the combination of 4 rotata-

ble record-tablet, a reproducing sound-box
-and amounting therefor, free to be propelled

| by bhe«reeoi'd,comptis.ipgi an. arm, carrying
- the sound-box, a bearing or support: for the

arm permitting the latter to move toward and
from the record-tables inaplane perpendicu-

5%

6o’
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nd.down, and-

75
86

85

lar-thereto and the stylus:to rest by gravity. -

| against the record_-tablet,;and-mea'ns'for‘pr'e-

venting the movement of the arm inany other
plane, substantially as described.

10. ‘In a gramophone or other sound-repro-.

ducing machine, the com bination of a rotata-
ble record-tablet; with a reproducing sound-

-box mounted to be propelled across the tab-

let, by the record-groove, in a straight line;

-and mounted to have its movements confined
%o a-single plane, passing throtgh that line
perpendicular to the surface.of the record-

tablet and to have the stylus and sound-box.

rest by gravi y:against,the-vecord»table_t, sub-

stautially as described.

In testimony .whereof. I ‘have signed my -

name to this specification in the presence of

- two subscribing witnesses:

A_ EMILE BERLINER.

Witnesses: o R
F. T, CHAPMAN,

~HucH M. STERLING.
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