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UNITED STATES

PaTeENT OFFICE.

To ail whom it may concern:
~ Be it known that I, WERNER SUESS, a eiti-
zen of the United States; and a resident of

5 have invented certain new and ugeful Im-
provements in Gramophones, of which the
following is a specification. ’

ments in the reproducing apparatus adapted
{o for usein the method of recording and repro-
ducing sounds set forth in Letters Patents
No. 372,786, of November 8, 1887, and No.
382,790, of May 15, 1888, both granted to

imile Berliner. The whole apparatus used
15 for the practice of the said method has been

sound recording and reproducing apparatus
the record is ordinarily produced on the face
of a rotating disk as a volute band consisting
of a sinuous or undulating groove of even
depth. In the production of this record &
recording-stylus is made to travel over the
face of the rotating disk from the outer cir-
cumference toward the center in a straight
radial path. The reproductionof the record-

ed sounds is effected by giving 10 a repro--

dneing-stylus  vibratory movement by and in
accordance with the sinuosities of the rec-
ord-groove, and, these vibratory movements
being transmitted to a diaphragm, vibrations
of the -latter give rise to sounds which are
- copies of the sounds originally uttered against
the recording apparatus. ‘ .
1Vith the view of intensifying the sound
emitted by the reproducer, and more ‘espe-
cially of dirgeting the same to the listener or
listeners, 1 use a funnel-shaped. tube, on the
contracted end of which the reproducing
stylus and diaphragm are mounted, while the
open flaring end of the tube is directed to-
ward the listener or listeners. This flaring
" sound-conveyer, thus becoming an integral
part of the reproducer, must have all the
mass wmovements of the stylus and dia-
phragm, and being of considerable weight it
must be so supported and balanced that the
recording-stylus will bear with light but suf-
ficient pressure upon the record-tablet. The
Dest resulis are obtained if the reproducing-
50 stylus is made to travel in & straight radial

35

40

45

Washington, in the District of Columbia,

My invention has reference to improve-

called the “gramophone,” and in this classof

WERNER SUESS, OF WASHINGTON,_DISTRICT OF COLUMBIA, ASSIGNOR 10
EMILE BERLINER, OF SAME PLACE.

GRAMOPHONE.

SPECIFICATION forming part of Letters Patent No. 427,279,6&’«96. May 6, 1890.
- Applioation §lsd Avgust 6, 1880, Serial No, 319,886, (Nomodel).

line across the face of the record-tablet, sub-
stantially in the manner in which the record-
ing-stylus has traveled in producing the rec-
ord. The main features of my present in-
vention therefore have reference totheneans 55
for supporting aid counterbalancing the
sound-conveying tube with its attached dia- -
phragm and reproducing-stylus and for mak--
ing the path of the stylus across the face of
the record-disk as nearly as practicable a 6o
straight radial line. The stylus engaging
with its point the record-groove is.controlled
by the walls of the latter, and, as will ‘be..
hereinafter more ¥ully shown, I rely upon’
this control of the stylus by the walls of the 65
record-groove for the movement of the stylus
across the face of the disk, there being no
positive feeding mechanism for thus moving
the stylus. All this will ‘more fully appear
from the following detailed description, in yo
whieh reference is made to the accompany-
ing drawings, which form a part of this speeci- -
fication, and in which I have ghown, in—
- Figure 1, a perspective view of one form

of reproducer,shown in the supporting: f{ame-75
with a sound-conveying tube, with the dia-
phragm’ and stylus in operative .relation to
the record-disk. Fig. 2 is a perspective view
of the pivotal bearing of the frame with parts
removed and broken away. Fig. 3 is aplan So-
view of another form of supporting-frame for
the reproducer, by which the stylus is caused
to travel in a straight line across the record-
tablet. - Fig. 4 is an end view of the same
with the counter-weight roemoved.

Like numerals of reference indicate like
parts all throughout the drawings. o

Referring now to ¥ig.'1, there is shown a
base-plate 1, which may be secured by serews
or otherwise to any suitable sapport—such; 9o
for instance, as a table. Erected on this base-
plate is a standard 2, on one edge of which
arelaterally-projecting eyes 3, forming guides
in which thrns a vertical shaft or pivot 4,
This shaft_is stepped at the lower end in a 95
bearing 5 in the base-plate, and at the upper
end has secured to or formed on it-a head 6,
which, as shown more elearly in ¥ig. 2, con-
sists of a flat plate, to the center of which
the shaft 4 is attached.. This head 6 serves 109
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as a support for a frame 7, consisting of an
end piece §, two parallel side pieces 9, secured
at one end to the end piece by serews, as
shown, or otherwise, and a rod 10, joining the
other ends of the side pieces 9.
the side’ picces 4 are pointed screws 11, pro-

jecting through nuts therein and eutermv'

oppositely-arranged seats (not shown) in the

ends of the head 6, and forping a pivotal

bearing for the frame 7, around which it.may
turn in a.\ertlcal pl‘me at right angles to the
axis of the shaft 4. Tt \nll now be under-
stood that the frame 7 may be moved in any
direetion, the shaft 4 and pivot-screws 11 con-
stltutuwaum\ ersal joint for thesame. The
rod 10 carries one end of an arm 12, secured

rigidly thereon by a jam-nut 13, which clamps.

- the-said arm firmly against a ﬂa.n"e 11 on the
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-holder 17, carrying

rod, whiclh latter is screw- thx'eaded, as shown,
for ’the reception of the nut 13. The arm 12
is stiffened by longitudinal side ribs 15 and
terminates at the free end in a head 16, on
one side of which is secuved. a diaplu-agm’-
a diaphragm 18, and on
the other side of the head there is secured a

flaring socket 19, communicating at its re-

duced end with a. chamber (not shown) at
the rear of the diaphragm.

Attached to the-diaphragm is a stylus 20,
mounted for lateral vibration, and, together
with the said diaphragm, forming a sound-re-
producer. - The construction of the stylus and
the mounting therefor form no part of the
present mventxon and are therefore not spe-
cifically described herein. The point of the

. stylus rests normally in the record-groove

40

produced on the face of a disk-tablet 21,
which is mounted for rotation upon a disk

carried by a vertical shaft 22, similar to the

shaft 4, before deseribed. As shown in Fig.

1, the shaft 22 has at its upper end a thumb-

nut 23, by means of which the tabletis clamped

- ther EOn, and the:said shaft is passed through

45

oyes 24 (one cnly being shown)on a standard
25and steppedina bearmg26 inabase-plate 27,
on which the standard is erected.- The lower

énd of the standard isextended laterally on the
- plate 27,as shown at 28,and terminates in an

g0

upturned end 29, carryingatits upper end and
Delow the level of the tablet a beari ing 30 for

. a horizontal shaft 31, which latter is provided

with a erank 32 at the outer end and a fric-

tion-wheel 33 at the inner end, which wheel |

engages the under side of the tableb-support~
ing dlsk which is not visiblein the drawings.
It will now be understood that when the shaft
31 is rotated by means of the crank 32 the
friction-wheel 33, engaging the tablet-support,
will cause the latter to rotate and carry sue-

cessive portions of the record under the stylus.

to' reproduce the sounds in a manner de-
seribed in the aforesaid.Letters Patent.
The mechanism for supporting and. rotat-

| - ing the tablet may be of any suitable con-

65

struetion and entirely different frem that
shown, such construction being by no means

an essential feature of my inv ention.

Mounted in

427,279 -

Secured to the end piece 8 of thc frame 7
in a vod or arm 33, extendinig in a direetion
opposite to that of the arm 12, and carries a
weight or bloek 33. This weight inay be ad-
Justed upon rod 33 and clamped in any de-
sired position on a thumb-serew 3.

Attached to a short stem erected on the end
piece S and over the shaft 4 is a semicireular
bracket 37, orr which rests the funnel-shaped
sound-eonveyer 38, the smaller end of ‘which
enters the socket 19

It will be readily un-

~1
-

derstood that- the sound-conveyer supported. -

in the mauner described, together with the
diaphragm and stylus carried in the mount-
ing attached to the arm- 12, may be moved
laterally around the axis of the pivot-shaft 4

and vertically around the axis of the frame 7.

By reason of these two movements the stylas
may be made to approach toward or recede
from the axis of the rotating tablet, and in
this manner traverse every portion of the sur-
face of the said tablet, or it may be swung
aside and ennrely removed. therefrom.

The operation of an apparatus so con--

structed is as follows: The tablet 21, contain-
ing a sound-record in the form of aconvolut;e
sinuous, or wavy groove produced in the man-
nel set forth in my aforesaid Letters Patents,
is mounted on the supporting-disk carried by
the shaft or spindle 2. The weight 35 is ad-
justed to nearly counterbalance the arm 12
and parts carried thereby, so that the stylus
rests lightly, bat with sufficient pressure, on
the tablet with its point in the record-broove.
The tablet is now rotated and the sinions
groove thereon vibrates the stylus, which in
turn vibrates the diaphragm in accordance
therewith, and thus . produces sound-waves,
which latter are directéd toward the listener
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by the soun nd-conveyer 38. Asthe rotationof -

the tablet is continued the convolutions of

‘the record-groove will cause the stylus to be

QIowly drawn across the tablet, turning the

-entire support of the reproducmg apparatus

on’its pivot-bearing, the said stylus moving

-along a slightly-curved path over the said
‘When placing a tablet in position,or

tablet..
ori removing it therefrom, it is necessary to
move the reproducer out of operative relation

thereto, and for this purpose the supporting-

frame isswangon the honzontal and vertica!

1

[ 8

pivots tosome position away from the tablet,

when it may be lowered until a leg 38’, which
depends from the arm 12, rests upon. ‘the tablo
on which the apparatus is secured. It will be
understood that the counter-weight may be
adjusted to canse thestylus to bear with any
desired degree of pressure on the tablet. .

32
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Referring now more particularly to Figs.§ -

‘and. 4, there is shown a standard or ‘post 39,

whieh is fixed to a table or other support and
terminates at thie upper endin a yoke 40, hav-

- ing two upturned parallel ends 41, each car-
rying an inwardiy-projecting pointed serew

2, extending through a suitable nut formed

3

therem. The pomted ends of these screws |

1 enter suxtable seats on.opposite sides of &



wn

‘10

. fore described, and in a like manner serving
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plate 43 and constitute a horizontsl pivdbal

‘bearing -on which the said plate may. be

rocked. The plate 43 has an arm 44 formed

on it and extending centrally from one side.
at right angles to its axis, and it also has an-

other arm 33’, similar to that shown in Figs.
1 and 2, extending in a direction.apposite ta
the arm 44, being on the otherside of the axis
of the plate. The arm 33’ carries a sliding
weight 35, similar in construciion to that be-

as a counter-weight. Above thecenterof the
plate 43 there is a semicircular bracket con-
sisting of ‘two curved branching arms 45, ris-

ing from ‘a block 46. Through this block .

there is a perforation fora pivot-bolt 47, which
extends downwardly through the plate 43
and there receives a nut- 48, by means of
which the bolt is secured to the said plats,
‘and the head of the bolt engages the upper
face of the said block 46. This belt 47 also
passes through a washer49, resting directly on
the upper surface of the plate 43, and through
eyes formed in the ends of links 50, the said
ends being interposed between the lower end
of the block 46 and the washer 49. Thus it
will be seen that the bolt forms a vertical

pivot around which the bracket 45 46 and the-

links 50 may move, and also secures them to
the said plate. The outer ends of the links
50 are pivoted to opposing corners of - an ‘ar-
ticulated frame 51; composed of " iinks 52, of

equal length, connected together at the ends,

by pivot-pins 53, 54, 55,-and 56, respectively,
the pins 54 and 55 .also connecting the links
50 to the frarie at the points before men-
tioned. The pin .56 also pivotally connects
one end of a link 57 to the corresponding
corner of the frame 51, the other end of the
said link being pivoted to the outer end of the
arm 44. - i ] ) '
The frame 51, together with the links 50
and 57, constitutes a well-known mechanical
movement, by which a curvilinear movement
is converted into a rectilinear movement, pro-

vided the various links have the proper rela-

tive lengths, which is supposed to be thecase
in this instance, and therefore no detailed de-
seription of the operation thereof is deemed
necessary. v '

In the apparvatas shown in Figs. 3 and 4

the arm 12-is replaced bythe link movement.

or system,and in this case the stylusand dia-
phragm will be mounted on the outer or free
end of the said:link system—namely, at 53—
and the sound-conveyer 38 (indicated by dot-
ted lines in Fig. 4) will rest on friction-rollers

- 57, mounted in bearings formed in eut-away

6o

or recessed portions 58 of the bracket-armg
45.  In the -operation of this apparatus the

. counter-weight 35 is adjusted in the manner
" before described and the entire reproducer
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mechanism is moved to a position in which
the stylus rests'on the tablet at the beginning

of the record to be produced. Such positjon

is indieated in -Fig. 3 by the upper series of

‘dotted lines, from which it will be seen that
the frame 51 isof greaterlength than breadth.
As the record-tablet is rotated the volute rec-
ord-groove acting on the stylus slowly draws
itacross the face of the tablet, as before ex-
plained, and turns the entire reproducing ap-
Jaratus on its vertical axis or pivot 47. As
ciding with the verfical plane of the arm 44
of the plate 43 the link 57, moving through
an arcof shorter radius than that of the links
50; tends tn force the frame 51 outward, which
tendency is resisted by the said links.50, and
the consequent action of these two opposing
‘forces is to shorten the length and inereaxe
the breadth of the said frame 51 until it as-

Fig. 3. .As the movement of the stylusis con-
tinuned beyond the central plane of the arm
44 the frame 51 will be again lengthened, as
indicated by the lower series of dotted lines.
It will be understood that_the length of. the
frame 51 decreases as thelatter approaches a.
central position and incréases as it recedes
therefrom, and in‘accordance with this change

stantly-increasing distance from the pivot or

this constint longitudinal movement of the
outer end of the frame while the apparatu3

the said end in a straight line. When the re-
producer-stylus is moved over the record-
tablet in the manner stated, its path will coin-
‘cide with the radius of such tablet, and the
point of the said reproducer-stylus will be at
gll times in the same relation to the record-
grooves as was the recorder-stylus in produe-
ing such record. Inthisoperation the sound-
conveyer must participate in the movement
of the.stylus toward and from the pivot 47,

of the supporting-bracket, and with a view of

vided. o

Having now fully described my invention,
I claim and desire to secure by Letters Pat-
ent— : ) _

L.In an apparatus for reproducing sonnds
from a record-tablet, the combination, with a
reproducer mechanism consisting of a sound-
conveying tube and a diaphragm and stylus
mounted at one end of the fube, of a freely-
swinging supporting-frame for the said repro-
ducer mechanism and a weight adjustable
-on the said frame to counterbalance the re-
‘seribed. ' o

2. In an apparetus for reproducing sounds
from & record-tablet, the combination, with s
reproducer mechanism consisting of a sound-
conveyer and a diaphragm and stylus mount-
ed at one end thereof, of a supporting-frame
for -the said reproducer, loosely -pivoted to

swing freely both laterally and vertically, and

sumes the square form shown in full lines,-

of shape of the said frame its outer end (and
the stylus thereon) will be earried to a con-

axig of the apparatus, and the resultant of-

moves in an arc-around its pivot is to move

and it will therefore slide -upon the arms 45

producer mechanism, substantially as de--

the apparatus approaches the position coin- -
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‘reducing the friction the rollers 57 are pro-
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an sdjustable counter-weight on the said
frame for determining the pressure of the
giyins on the record-tablet, substantially as
deseribed. - :

3. In an apparatts for reproducing

: ) sounds
from a record-tablet, the combination, with

a

* reproducer mechanism consisting of a scund-

.15

20

conveyer and a diaphragm and stylus at one
end of thesaid conveyer,of a counterweighted
pivoted frame for supporting the reprodueer
mechanism and provided with a sysfem of
laterally-movable pivoted links conneeted at
one end to the said repreduee mechanism
gmd at the other to a portion of the support-
ing-frame fixed against lateral movement,
substantially as described. .

4. In an apparatus for reproducing sounds
from a record-tablet, the combination, with a
réproducer mechanism consisting of ascund-
conveyer and a diaphragm and stylus at one
end of the said conveyer,of & system of links
supporting the stylus end of the reproducer
and proportioned and

arranged, as described,

427,279

for moving the stylusin astraight pathacross
the record—surface,substantially as described.

5. In an apparatus for reproducing sounds
from a record-tablet, the combination, with a
reproducer mechanism ¢onsisting of a sound-
conveyer and a digphragm and stylus at one
end of the said conveyer,of a system of links
supporting the stylus end of the reproducer
and constructed, a8 deseribed, for moving
stylus in a straight path across the record-
surface, and a pivoted bracket on which the

sound-eonveyer rests, provided with anti-frig-
_tion rollers on which thesaid conveyer travels

the

3o

longitudinally to participate in the movement .

of the stylus end of the reproducer, substan-

" tially as described, .

In testimony whereof I -have signed iy
name to this specification in the presenct of
two subseribing witnesses.

. WERNER SUESS.

Witnesges:

F. T. CHAPMAN,
J. B. MACAULEY.



