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7o al vhom it may concern : 
Beit known that I, JosEPH SANDERS, a 

citizen of the United States, and resident of 
Washington, in the District of Columbia, 
have invented certain new and useful Im 
provements in Gramophones, of which the 
following is a specification. 
The main objects of this invention are to provide in a talking-machine, improved 

means, of simple and effective construc 
tion, for supporting a sound reproducerto 
swing across and toward and away from a : 
sound record ; to provide improved sound 
amplifying means; and to provide other 
improvements as will appear hereinafter. In the accompanying drawings, Figure 1 
is a fragmentary side elevation partly in 
vertical section of a talking machine con 

: structed in accordance with this invention; 
and Fig. 2 an enlarged top plan view of a 
portion of the same. 
Referring to these drawings, one embodi 

ment of this invention comprises the usual 
or any suitable cabinet 1 upon which is 
mounted a horizontal rotary disk record 
support 2 adapted to carry a disk record 3 
and actuated by any suitable motor, (not 
shown), arranged as usual in the cabinet 1. 
Arranged to coöperate with a sound record 
3 upon the record support 2, is a sound box 
or sound reproducer 4, which is connected 
to and in communication with the smaller 
end of a sound amplifier or amplifying 
horn, as will appear hereinafter. 
The sound amplifier or amplifying horn 

comprises two longitudinallytapering tub 
ular sections 5 and´6 of unequallengths, the 
longer one, 5, of which forms. the major 
portion of the horn, and the shorter one, 6, 
of which is interposed between the longer 
section and the sound box and forms a 
sound box arm or tone arm. These two sec 
tions, 5 and 6, are, connected and entirely supported to swing freely and independ: 
ently of each other about a common vertical 
axis, by means of a stationary horizontal 
coupling 7, which is interposed between the 
smaller or imlet end of the longer section 5 
and the larger ordelivery end of the shorter 
section 6, and which is preferably rigidly 
supported in a plane above the record sup 
port 2 by a bracket 8 secured to and pro 
jecting upwardly from the cabinet 1. 
To effectan extremely simple and efficient 

çonnection between the coupling 7 and the 

tapering horn sections 5 and 6, the cou 
pling 7is preferably annular inform and 
provided with internal screw threads and 
the adjacent ends of the horn sections 5 and 
6 are provided with corresponding external 
screw threads which engage the, internal 
threads of the coupling. These screw 
threads are carefully proportioned to per 
mit of a practically free rotary movement 
about a vertical axis of the tone arm 6 and 
of the major portion 5 of the horn, but at 
the same-time to avoid any rattling or un 
desirable looseness between these parts, and 
if the joint be somade that the parts will 
unscrew while the tone arm6 is being pro 
pelled across the record by the action of the 
record as will appear hereinafter, the free 
dom of movement of the tone arm will be 
increased thereby. W 
The longer section 5 of the horn through 

out the greater part ofits length is substan 
tially straight in longitudinal axis and is 
inclined upwardly at a slight angle to the 
horizontal and terminates at itsouter or 
discharge end in an outwardly flaring bell 
9, und the inner part of the larger portion 

’ 5 is curvedº downwardly to meet the cou 
pling 7. The tone arm or smaller section 6 
of the horn is straight and substantially 
horizontal from its smaller end to a point 
near its larger end and then curves up 
wardly to meet the coupling 7, the horizon 

’ital portion of the tone arm being spaced a 
small distance above the sound record 3. 
To provide a simple and efficient connec 

tion between the sound box 4 and the free 
end of the tone arm 6 which will permit of 
a practically free movement of the sound 
box with respect to the arm in a vertical 
plane, the sound box + is carried by and 
communicates with the smaller end of a 
hollow longitudinally tapering quadrantal 
neck 10 which is provided at its larger end 
with internal screw threads which engage 
corresponding external screw threads pro 
vided therefor on the free end of the tone 
arm 6, the external and the internal screw 
threads being carefully proportioned to 
permit of a practically free rotary move 
ment of the sound box ! and the neck 10 
with respect to the tone arm G, about the 
longitudinal axis of the free end of the tone 
AITT). . 4 

The sound box ! is provided with the 
usual or any suitable diaphragm 11 which 
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is actuated by means of the usual stylus or 
needle l2 carried by the usual stylus bar 13, 
the arrangement being such that when the 
stylus 12 is in operative engagement with 
the sound record 3, the diaphragm will be 
substantially perpendicular to the record 3 
and substantially parallel to the longitudi 
nal axis of the free end of the tone arm. 
| To support the sound boxin an inopera 
tive inverted position above the plane of the 
sound record, or in an inoperative position, 
projecting slightly below the plane of the 
record, a stop 14 projects from the tone arm 
6 in the path of and coöperating with two 
shoulders 15 found on the threaded end of 
the neck 10 by cutting a portion thereof, 
one of the shoulders being arranged to come 
into contact with the stop 14 when the 
sound box has been rotated about the tone 
arm from an operative position upwardly 
and into an inoperative position just beyond 
the vertical and to hold the sound boxin the 
latter position, and the other shoulder being 
arranged to engage the stop 14 when the 
sound box has been removed laterally from 
the record and has been lowered or permit 
ted to fall to a point slightly below the 
plane of the record, and to hold the sound 
box in the latter position. 

It is thought that the operation of this 
device is evident from the foregoing descrip 
tion, it being understood that the stylusor needle 12 engages and coöperates with the . 
sound record preferably in a well known 
manner in a sound undulating groove pro 
vided therefor in the record, andis vibrated 
and propelled across the record by and in 
accordance with the walls of the sound 
groove, the vibratory movement of the stylus 
being transmitted to the diaphragm 11 and 

- by the diaphragm transferred into sound 
waves. In the operation of this device, the 
longitudinal portion of the tone arm 6 swings 
in a predetermined path which is nearlybut 
not quite horizonfalor parallel to the record 
support and by suitably proportioning the 
pitch of the threads supporting the tome arm, 
the actual bodilymovement of the tome arm 
toward the record during sound-reproduc 
tion may be limited to less than one three 
hundredths of an inch. 

It is to be noted that the construction of 
the sectional sound conduit leading from 
the sound box is such that the sound waves 
reproduced by the sound box pass from the 
sound box consecutively through the neck 
10. tone arm 6 and horn section 5 and are 
delivered or discharged through the bell 9. 
It is evident that owing to the tapering con 
struction of the sound box neck 10, the tone 
arm 6, horn section 5 and bell 9, the sound 
waves reproduced by the Sound box, are gradually and increasingly amplified all the 
way from the sound box to the delivery end 
of the bell 9. 
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Havingthus fully described my invention, 
yhat I claint and desire to secure by Letters 
Patent is, 

1. In a talking machine, the combination 
Gd a record support, a sound box arm mov 
able across Said record support, and a sound 
box disposed laterally on one side of the 
longitudinal axis of said arm and movable 
with Said, arm across the record support, 
said Sound box being also freely movable 
relatively to said arm about an axis coinci 
dent with the longitudinal axis of the arm to 
follow a record on said support. 

2. In a talking machine, the combination 
of a record support, a sound box arm mov 
able across Said record support, and a sound 
box carried by and movable with said arm 
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across said record support, the center of 
gravity of said sound box being arranged on 
one side of the longitudinal axis of said arm, 
and the sound box being freely movable 
relatively to said arm about an axis coinci 
dent with the longitudinal axis of said arm 
tofollow a record on said support. 

3. In a talking machine, 'the combination 
of a record support, a hollow sound convey 
ing arm mounted to Swing across said record 
support, a sound box having a diaphragm 
arranged in the operative position of said 
sound boxin a plane substantially perpen 
dicular to the surface of said record support, 

: said sound box being disposed in its opera 
tive position on one side of the longitudinal 
axis of said arm, a coupling member con 
necting said sound box to said arm to move 
therewith across the record support, Said. 
coupling member being also rotatable with 
respect to.. said arm about an axis coincident 
with the longitudinal axis of said arm to 
bring said sound boxinto or out of operative 
relation to said record support, and means 
between said coupling member and said arm 
for holding the former in position with said 
sound box in inoperative relation to said 

, record support. 
4. In a talking machine, the combination 

of a record support, a hollow sound convey 
ing arm mounted to Swing in a fixed path 
across said record support, a sound box, and 
means couphing said sound box to said arm 
to move therewith across said record sup 
port. and to move freely relatively thereto 
about an'axis coincident with the longitudi 

* nal axis of said arm, both to follow a record 
on said support in the reproduction of 
sound, and to assume an inoperative posi 
tion with respect to said record support when 
the machine is not in use. L 

of a record support, a hollow sound convey 
ing arm mounted to swing in a fixed path 
across said record support, a sound box, 
means coupling said sound box to said arm 
to move therewith across said record sup 
port, and to move freely relatively thereto 
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about an axis coincident with the longitudi 
nal axis of said arm, both to follow a record 
on said support in the reproduction of 
sound, and to assume an inoperative posi 
tion with respect to said record support 
when the machine is not in use, and means 
between the aforesaid means and Said arm, 
for holding said sound boxin. inoperative 
position. M 

6. In a talking machine, the combination 
of a soundbox and a sound amplifying horn 
affording a gradually widening Sound pas 
sage, composed of two sections axially joined 
by a screw-threaded coupling and movable 
with reference to each other, and a quad 
rantal neck carrying the sound box. and 
axially joined to the small end of the horn 
by engaging screw-threads, so as to render 
the neck freely movable about the axis of 
the horn at its small end. . 

7. In a talking machine, the combination 
of a record support, a hollow sound convey 
ing arm mounted to Swing in a fixed plane 
across said record support, a soundbox, and 
a rigidelbow coupling Said sound box to 
said arm to move therewith across Said 
record support, and to move freely relatively 
thereto about an axis coincident with the 
longitudinal axis of said arm, both to fol 
low a record on said support in the repro 
duction of sound, and to assume an inopera 
tive position with respect to said record sup 
port when the machine is not in use. 8. A sound amplifying horn composed of 
two hollow successively related members of 
constantly increasing cross section fromone 
end of one memberto the other end of the 
other member and swinging independently 
one of the otherin parallel planes, one mem 
ber being also movable bodily to and from 
the plane of movement of the other member 
in the normal operation thereof. Y 

9. In a sound reproducing machine, a 
sound amplifying horn composed of two 
hollow successively related members of con 
stantly increasing cross section from one 
end of one member to the other end of the 
other member, and swinging independently 
one of the? other in substantially parallel 
planes, one member being movable across the 
record tablet by the engagement of the 
stylus with the record groove and at the 
same time gravitating bodily toward the 
tablet. Y 

10. A sound amplifyinghorn composed of 
two independently movable members con 
nected together by a screw-thread swivel 
joint, and a sound box carried by one of 
said members and movable freely therewith 
relatively to the other member. 

11. In a sound reproducing machine, a 
sound amplifying horn com of two 
hollow successively related members, one 
swinging independently of the other in a 
plane substantially parallel to the other, 
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said member being movable across the record 
tablet by the engagement of the stylus with 
the record groove and at the same time 
gravitating bodily toward the tablet. 

12. In a talking machine, a tone-arm 
formed of fixed. and movable sections, the 
movable sections being connected to permit 
free movement ofone of such sections about 
a horizontal axis, and a screw-thread con 
nection unitring the movable sections to a 
fixed section of the arm. 

13. In a talking machine, the combination 
with a support, of a sound reproducer arm 
connected to said support by means of a 
screw thread and movable freely with re 
spect to said support about the axis of Said 
thread, and sound reproducing means car 
ried by said arm. N 

14. In a talking machine, the combination 
with a fixed support, of a sound reproducer 
arm connected to said support by means of 
a screw thread and movable freely with re 
spect to said support about the axis of Said 
thread, and sound reproducing means car 
ried by said arm. 

15. In a talking machine, the combination 
with a record support, of a sound reproducer 
arm mounted to swing across said support, 
and sound reproducing means carried by 
said arm and arranged to coöperate with a 
sound record on said support, said arm be 
ing arranged to gravitate bodily toward Said 
support during its movement across said 
support. 

16. In a talking machine, the combination 
with a. hollow support, of a sound conveying 
arm telescoping with said support and hav 
ing a screw threadedcqnnection therewith 
and movable freely with respect to said sup 
port about the axis of said thread, and sound 
reproducing means carried by said arm. , 

17. In a talking machine, the combination 
of a record support, a hollow, supporting 
meinber, a º sound conducting arm 
telescoping with said member and having a 
screw threaded connection therewith and 
movable freely with respect to said member 
about the axis of said thread to traverse 
said record support, and a sound box car 
ried by said arm. 

18. In a talking machine, the combination 
with a tubular sound box arm, of a sound 
box, and a hollow quadrantal neck carrying 
the sound box and axially joined to one end 
of said arm by screw threads, said neck and 
said sound box being freely movable abort 
the longitudinal axis of said end. 

19. In a talking machine, the combination 
of a record support, a relatively stationary 
member, a hollow sound conveying arm hav 
ing a screw threaded connection with said 
member, to swing across said record sup 
port, and a sound box carried by the free 
end of said arm and movable therewith 
across said record support and also movable 
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freely independently of said arm toward 
and away from said record support. 

20. In a talking machine, the combination 
of a record support, a hollow supporting 
member. a hollow sound conveying arm hav 
ing a screw threaded connection with Said 
member, to swing across said record sup 
port, a sound box carried by the free end 
of said arm and movable therewith across 
said record support, and a joint in said arm 
between said sound box and said screw 
threaded connection permitting said sound 
box to move freely toward and away from 
said record support independently of the 
movement about said screw threaded con 
nection. • 

21. In a talking machine, the combination. 
with a substantially horizontal disk record 
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support, of a sound box arm mounted to . move in a predetermined path, anda sound 
box carried by said arm and arranged to co 
operate with a record on said support, Said 
sound box being frèely rotatable through a 
limited arçwith t to said arm about 
an axis substantially coincident with the 
longitudinal axis ofone end of said arm, 
and said sound box, when atome end of Said 
arc, being in an inverted position above said 
record support and entirely supported by 
said arm, and said sound box, when at the other end of said arc, being in a position 
projecting below its normal operative posi 
tion, and being entirely supported by Said 
B11th. 

22. In a talking machine, the combination 
of a rotary record support, an arm mounted 
to move across said support, and a sound 
box carried by said armand movable there 
with across said support and : a stylus 
arranged to engage a record on said support 
at a point spaced on one side of a plane sub 
stantially perpendicular to the surface of 
said record support and coincident with the 
longitudinal axis of said arm, said sound 
box being arranged to rotate freely about an 
axis coincident with the longitudinal axis 
of said arm, to permit the sound box to fol 
low a record on said support and to be 
turned about said axis toan inoperative 
position. M » 

28. In a talking machine, the combina 
tion of a record support, a hollow sound box 
arm, and means mounting Said arm to Swing ! 
across said record support and to move 
bodily toward and away from Said record 
"gº: by and upon said swing movement. 

24. In a talking machine, the combination 
of an arm, a record support across which 
said armismövable, a sound box carried by 
and movable with said arm and disposed 
laterally on one side thereof and having a 
diaphragm arranged substantially perpen 
dicularly to said record support-in the op 
erative position of said sound box, said 

65 souhdbox being movable about an axis ex 
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tending longitudinaliy of said arm to an 
inoperative position relative to said sup 
port, and means for holding said sound box 
in inoperative position. 

25. In a talking machine, the combina 
tion with a rotary record support, of a hol 
low sound reproducer arm mounted to move 
in a predetermined path with respect to said 
support, and sound reproducing means car 
ried by and communicating with said arm 
and arranged to rotate freely with respect 
thereto about an axis coincident with the 
longitudinal axis of said arm, said sound 
reproducing means being provided with a. 
stylus arranged to engage a record on said 
Supportat a point spaced horizontally from 
a vertical plane coincident with the said axis 
of rotation of said sound reproducing means. 

26. In a talking machine, the combination 
with a rotary record support, of a hollow 85 
sound reproducer arm mounted to move in 
a predetermined path with respect to Said 
Support, a fºu?uº curvedhollow neck 
having one end axially jointed to one end 
of Said arm, and sound reproducing means 
sectured to and communicating with the 
other end of said neck, said neck being freely 
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| rotatable with respect to said arm about the 
longitudinal axis of said end of said arm, 
and said sound reproducing means being 
provided with a stylus arranged to engage a 
record on said support at a point spaced 
horizontally from a vertical plane coinci 
dent with the said longitudinal axis of said 
end of said arm. 

27. In a talking machine, the combination 
vith a rotary record support, of a hollow 
tone arm, mounted to move in a predeter 
mined path with - respect to said support, 
and sound reproducing means carried by 105 
said arm and arranged to rotate freely with 
respect thereto about an axis extending lon- . 
gitudinally of said arm, said sound repro 
ducing means being provided with a stylus 
arranged to engage a record on said support 110 
at a point spaceà horizontally from a ver 
tical plane coincident vith the said axis of 

95 

| rotation of said sound reproducing means, 
said sound reproducing means being freely - 
invertible froman operative to an inopera- 135 
tive position with respect to said arm, and 
beingentirely supported by said arm when 
in said inoperative position. 

28. In a talking machine, the combination 
with a rotary record support, of a hollow 129 
tone arm, mounted to move in a predeter 
mined path with respect to said support, 
Sound reproducing means carried by said 
arm and arranged to rotate freely with re 
spect thereto about an axis extending lon-lºº 
gitudinally of said arm, said sound repro 
ducing means being provided with a stylus. 
arranged to engage a record on said sup 
portat a point spaced horizontally froma 
vertical biº coincident with the said axis * 
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of rotation of said sound reproducing 
means, said sound reproducing means be 
ing freely invertible with respect to said 
arm from an operative to an inopérative 
osition and means carried by said arm for 
holding Said sound reproducing means in an inoperative position, 
29. In a talking machine, the combination 

with a rotary record support, of an arm 
mounted to move in a predetermined path 
with respect to said support, and sound re 
producing means carried by said arm and 
arranged to rotate freely with respect there 
to about an axis extending longitudinally of 
said arm, said sound reproducing means be 
ing provided with a stylus arranged to en 
gage a record on said support at a point 
spaced horizontally from a vertical plane 
coincident with the said axis of rotation of 
said reproducing means. 

30. In a talking machine, the combination 
with a. hollow arm movable in a fixed plane, 
and a sound box mounted on the free end of 
said arm and so disposed that the sound 
box is free to rise and fall, turning about 
the longitudinal axis of said arm as a center 
during the reproduction of sound. 

31. In a talking machine, the combination 
with a. hollow arm and a record support 
over which said armis mounted to move, of 
a sound box secured to said arm on an axis 
coincident to the longitudinal axis of said 
arm, and so disposed with respect to said 
arm that said sound box is.free to rise and 
fall turning about said axis as a center dur 
ing the reproduction of sound. 

32. In a talking machine, the combination 
of an arm and a record support over which 
said arm is mounted to move, a sound box 
and means connected to said sound box an 
telescoped into the free eñd of said arm and 
free to turn about an axis coincident with 
the longitudinal axis of said arm, said sound 
box being so disposed at one side of said 

arm that said sound boxis free to rise and 
fall, turning about said axis as a center in 
the reproduction of sound. | » 

33. In a talking machine, the combination 
of a tubular tone arm normally extendin 
toward the record to be played and j vote 
togwing in a horizontal plane, a sound box 
tube having a rectangular bend therein, one 
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arm of which tube is connected to said tone - 
arm to permit the other arm of said tube to 
oscillate in a vertical plane, and means for 
permitting a free but limited oscillation of 
said sound box tube around the axis of said 
tone arm. • M , 

34. In a talking machine, the combination 
of a tubular tone arm normally extendin 
toward the record to be played and : 
to swing in a horizontal plane, a sound box 
tube connected to the free end of, and in 
axial alinement with said tubular tone arm, 
said sound box tube having a rectangular 
bend therein near its free end, and means 
upon said tone arm and said sound box tube 
for permitting a free but limited oscillation 
of said sound box tube around the axis of 
said tone arm. « • 

35. In a talking machine, the combination 
of a tubular : arm normally extending 
toward the recôrd to be played and adapted 
to swing in a horizontal plane, a soundbox 
tube connected to the free end of said tone 
arm and in axial alinement therewith, a cir 
cumferential slot in said soundbox tube, and 
a pin inserted into said tone arm for engage 
ment with said slot whereby said sound box 
tube may have a free but limited axial oscil 
lation with respect to said tone arm. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. . 

JOSEPH SANDERS. 
Witnesses: X 

F. T. CHAPMAN, 
HUGH M. STERLING. 
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It is hereby certified that in Letters Patent No. 1,152,343, granted August 31, 
1915, upon the application of Joseph Sanders, of Washington, District of Columbi 8, 
for an improvement in "Gramophones," an error appears in the printed 
specification requiring correction as follows: Page 4, line 56, claim 23, for the word 

"swing" read ºvinging and that the said Letters Patent should be read with M 
A this correction therein that the same may conform to the record of the case in the 
Patent Office. 

: 
º 8igned and sealed this 28th day of September, A. D., 1915. 

[SEAL.) J. T. NEWTON, 
M Art, * : ***ritºrissioner of Patente. Cº 


