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UNITED STATES PATENT OFFICE. 

WERNER SUESS, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR. To 
EMILE BERLINER, OF SAME PLACE. 

GRAMoPHoNE. 

SPECIFICATION forming part of letters Patent No. 427,279, dated May 6, 1890. 
Application filed August 6, 1889, serialso, 319,866. He model). 

To all whom it may concern: 
Be it known that I, WERNER SUEss, a citi 

Zen of. the United States, and a resident of Washington, in the District of Columbia, 
5 have invented certain new and useful Im. provements in Gramophones, of which the 
following is a specification. - 
My invention has reference to improve 

nents in the reproducing apparatus adapted 
to for use in the method of recording and repro 
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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 
Emile Berliner. The whole apparatus used 
for the practice of the said method has been 
called the "gramophone,” and in this class of 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 a 
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 reproduction of the record 
ed sounds is effected by giving to a repro 
ducing-stylus' vibratory naovement by and in 
accordance with the sinuosities of the ree 
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. 
With the view of intensifying the sound 

emitted by the reproducer, and more espe 
cially of directing the same to the listener or 
listeners, I 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 
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part of the reproducer, must have all the 
naass movements 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 
best results are obtained if the reproducing: 

jo stylus is made to travel in a straight radial 

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 to the means 55 for supporting arid 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 Go 
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 fully 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 7o 
which reference is made to the accompany 
ing drawings, which form apart of this speci- - 
fication, and in which I have shown, in Figure 1, a perspective view of one form 
of reproducer, shown in the supporting fraine.75 
with a sourid-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 a plan. 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 removed. 85 

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

Referring now to Fig. 1, there is shown a 
base-plate 1, which may be secured by screws 
or otherwise to any suitable support-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 turns 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 (i, 
which, as shown more clearly in Fig. 2, con 
sists of a flat plate, to the center of which 
thr shaft 4 is attached. his head ?i serves Ioo 
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as a support for a frame , consisting of an 
end piece S, two parallel side pieces 9, secured 
at one eud to the end piece by screws, as 
shown, or otherwise, and a roti 10, joining the 
other ends of the side pieces 9. Mounted in 
the side pieces are pointed screws 11, pro 
jecting through nuts therein and entering 
oppositely-arranged seats (not shown) in the 
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Secured to the end piece 8 of the frame 7 
is a rod or arm 3:3', extending in a direction 
opposite to that of the arm 12, and carries a 
weight or block 35. This weight inay be ad 
justed upon rod 33' and clamped in any de 

ends of the lead 6, and forming a pivotal 
bearing for the frame 7, around which it may 
turn in a vertical plane at right angles to the 
axis of the shaft 4. It will now be under 
stood that the frame 7 may be moved in any 
direction, the shaft i and pivot-screwsll con 
stituting a universal joint for the same. 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 fange 14 on the 
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rod, which latter is screw-threaded, 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 secured a diaplaragm 
holder 17, carrying 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 
the rear of the diaphragna. 
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 invention, and are therefore not spe 
cifically described herein. The point of the 

shown) at 

stylus rests normally in the record-groove 
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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 described. As shown in Fig. 
1, the shaft 22 has at its upper end a thumb 
nut 23, by means of which the tabletis clamped 
thereon, and the said shaft is passed through 

45 
eyes 24 (one only being shown) on a standard 
25 and stepped in a bearing 26 inabase-plate 27, 
on which the standard is erected. The lower 
end of the standardisextended laterally on the 
plate 27, as shown at 28, and terminates in an 

so 
upturned end 29, carryingatits upper end and 
below the level of the tablet a bearing 30 for 
a horizontal shaft 31, which latterisprovided 
with a crank 32 at the outer end and a fric 
tion-wheel 33 at the inner end, which wheel 
engages the under side of the tablet support 

5 in disk, which is not visible in the drawings. 
It will now be understood that when the shaft 
31 is rotated by means of the crank 32 the friction-wheel33, engaging the tablet-support, 
will cause the latter to rotate and carry suc 
cessiveportions of the record under the stylus 
to reproduce the sounds in a manner de 
scribed in the aforesaid. Letters Patent. 
The mechanism for supporting and rotat 

ing the tablet may be of any suitable con 
65 struction and entirely different from that 

shown, such construction being by no means 
an essential feature of my invention. 

sired position on a thumb-screw 36. 
Attached to a short stem erected on the cund 

piece S and over the shaft 4 is a semicircular 
bracket 37, or which rests the funnel-shapel 
sound-conveyer 38, the smaller end of which 
enter's the socket 19. It will be readily un 
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derstood that the sound-conveyer supported 
in the manner 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 stylus 
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 entirely removed therefront. 
The operation of an apparatus so con 

structed is as follows: The tablet 21, contain 
ing a sound-record in the form of a convolute, 
sinuous, or wavy groove produced in the man 
ner set forth in my aforesaid Letters Patent 
is mounted on the supporting-disk carried by 
the shaft or spindle 22. The weight 35 is ad 
justed to nearly counterbalance the arm 12 
and parts carried thereby, so that the stylus 
rests lightly, but with sufficient pressure, on 
the tablet with its point in the record-groove. 
The tablet is now rotated and the sinuous 
groove thereon vibrates the stylus, which in 
turn vibrates the diaphragm in accordance 
therewith, and thus produces sound-waves, 
which latter are directed toward the listener 
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by the sound-conveyer 38. As the rotation of 
the tablet is continued the convolutions of 
the record-groove will cause the stylus to be 
slowly drawn across the tablet, turning the 
entire support of the reproducing apparatus 
on its pivot-bearing, the said stylus moving 
along a slightly-curved path over the said 
tablet. When placing a tablet in position, or 
oiremoving it therefrom, it is necessary to 
move the reproducer out of operative relation 
thereto, and for this purpose the supporting 
frame is swung on the horizontal and vertien 
pivots to some position away from the tablet, 
when it may be lowered until a leg 38, which 
depends from the arm2, rests upon the tablo 
on which the apparatus is secured. It will be 
understood that the counter-weight. may be 
adjusted to cause the stylus to bear with any 
desired degree of pressure on the tablet. 

Referring now more particularly to Figs, 3 
and 4, there is shown a standard or post 39, 
which is fixed to a table or other support and 
terminates at tie upper endin a yoke 10,hav 
'ing two upturned parallel ends 41, each car 
rying an inwardly-projecting pointed serew 
42, extending through a suitable nut formed 
therein. The 

3 

pointed ends of these screws. 
enter suitable seats on opposite sides of a 
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plate 43 and constitute a horizontal pivotal 
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 opposite to 
the arm 44, being on the other side of the axis 
of the plate. The arm 33 carries a sliding 
weight 35, similar in construction to that be 
fore described, and in a like manner serving 
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and the head of the bolt engag 

as a counter-weight. Above the centerofthe 
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 for a pivot-bolt 47, which 
extends downwardly through the plate 43 
and there receives a nut. 48, by means of 
which the bolt is seeured to the said platé, 

es the upper 
face of the said block 46. This bolt 47 also 
passes through a washer 49, 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 
pivotairound which the bracket 4546 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 links 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 frare 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. - - 

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 the case 
in this instance, and therefore no detailed de 
scription of the operation thereof is deemed 
necessary. : ... 
In the apparatus shown in Figs. 3 and 4 

the arm 12 is replaced by the link movement. 
or system, and in this case the stylus and 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 cut-away 
or recessed portions 58 of the bracket-arms 
45. In the operation of this apparatus the 
counter-weight 35 is adjusted in the manner 
before described and the entire reproducer 
mechanism is moved to a position in which 
the stylus rests on the tablet at the beginning 
of the record to be produced. Such position 
is indicated in Fig. 3, by the upper series of 

dotted lines, from which it will be seen that 
the frame 5) is of greaterlength than breadth. 
As the record-tablet is rotated the volute rec 
ord-groove acting on the stylus slowly draws 
it across the face of the tablet, as before ex 
plained, and turns the entire reproducing ap 
paratus on its vertical axis or pivot 47. As 
the apparatus approaches the position coin 
ciding with the vertical plane of the arm 44 
of the plate 43 the link 57, moving through 
an arc of shorter radius than that of the links 
50, tends to force the frame 5 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 increase 
the breadth of the said frame 51 until it as 
sumes the square form shown in full lines, 
Fig. 3. As the movement of the stylus is con 
tinued 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 the latter approaches a 
central position and increases as it recedes 
therefrom, and inaccordance with this change 
of shape of the said frame its outer end (and. 
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the stylus thereon) will be carried to a con 
stantly-increasing distance from the pivot or 
axis of the apparatus, and the resultant of 
this constint longitudinal movement of the 
outer end of the frame while the apparatus 
moves in an are around its 
the said endin 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 
all times in the same relation to the record grooves as was the recorder-stylus in produc 
ing such record. In this operation the sound 
conveyer must participate in the movement 
of the stylus toward and from the pivot 47, 
and it will therefore slide upon the arms 45 
of the supporting-bracket, and with a view of 
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pivot is to move. 

Ioo 

fos 

r 

reducing the friction the rollers 57 are pro 
vided. 
Having now fully described my invention, 

I claim and desire to secure by Letters Pat: 
ent 

1. In an apparatus for reproducing sounds 
from a record-tablet, the combination, with a 
reproducer mechaaism consisting of a sound 
conveying tube and a diaphragm and stylus 
mounted at one end of the tube, of a freely 
swinging supporting-frame for the said repro 
ducer mechanism and a weight adjustable 
on the said frame to counterbalance the re 
producer mechanism, substantially as de 
scribed. . . v. 

2. In an apparatus for reproducing sounds 
from a record-tablet, the combination, with a 
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 
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an adjustable counter-weight on the said 
frame for determining the pressure of the 
sylus on the record-tablet. substantially as 
described. . 3. In an apparatts for reproducing sounds 
from a record-tablet, the combination, with a reproducer mechanism consisting of a sound 
conveyer and a diaphragm and stylus at one 
end of the said conveyer, efa counterweighted 
pivoted frame for supporting the reproducer 
mechanism and provided with a system of 
laterally-movable pivoted links connected at 
one tind to the said reproduce mechanisrt} 
and 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 
reproducer mechanism consisting of a scund 
conveyer and a diaphragm and stylus at one 
end of the said conveyer, of a system of links 
supporting the stylus end of the reproducer 
and proportioned and arranged, as described, 

tially as described. . 
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for moving the stylus in a straight path across 
the record-surface, substantially as described. 

5. In an apparatus for reproducing soundis 
from a record-tablet, the combination, with a reproducer mechanism consisting of a sound 
conveyer and a diaphragua and stylus at one 
end of the said conveyer, of a systein of links 
supporting the stylus end of the reproducer 
and constructed, as described, for moving the 
stylus in a straight path across the record 
surface, and a pivoted bracket on which the 
sound-conveyer rests, provided with anti-fric 
tion rollers on which the said conveyor travels. 

2. 5 

longitudinally to participate in the movement 
of the stylus end of the reproducer, substan 

In testimony whereof 
name to this specification in the presence of 
two subscribing witnesses. WERNER SESS. 

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

I have signed any 40 . 


