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To all choin, it may concern: - 
Be it known that I, VICTOR. H. EMERSON, 

citizen of the United States, and resident of 
New York, in the county of New York and 
State of New York, have invented certain 
new and useful Improvements in Talking 
Machines, of which the following is a speci 
fication. 
My invention relates to talking machines 

and has for an object to provide improved 
means for reproducing sounds from record 
grooves. 
Another object of my invention is to pro 

vide means for Supporting the reproducing 
needle of a sound box in such manner rela 
tive to a record groove that a side wall of 
the groove may be brought into play to vi 
brate the needle or other similarly acting 
point in reproducing sounds. 
A further object of my invention is to 

provide means for so holding a needle in 
reproducing from sound record grooves that 
it may if desired be applied interchangeably 
to either wall of a record groove with which 
it operates, so as to prolong the period of 
usefulness of a record. . 
A further object of my invention is to pro 

vide a talking machine in which the repro 
ducing point may be made to vibrate later 
ally in connection with sound records hav ing the so-called vertically undulatory 
groove, the same as when employed with 
a laterally undulating groove. 

Generically considered, my improvement. 
comprises, means for holding the repro 
ducing style or needle at a predetermined 
sidewise inclination relative to the plane of the record groove, so that the reproducing 
point may vibrate laterally whether applied 
to a type of groove the characteristic undu 
lations of which are similarly, that is, later ally disposed, as in the zigzag Qr Berliner 
type, or whether the vertically undulating 
type of groove be used therewith as found 
in the Edison type of record. 

Heretofore, when employing the last 
above mentioned type of groove which, as 
pointed out, is characterized by vertical tin 
dulations, and is familiarly known in the art 
as the up-and-down groove, it has been the 
universal practice to hold the recording 
point in connection with such a groove in a 
position designed to confine its vibrations 
within the vertical longitudinal plane there 
of. This result has been accomplished by 

holding the vibrating point of the needle 
in such manner that it may oscillate perpen 
dicularly to the surface of the groove, as in 
the earlier practice in connection with cylin 
drical records, or to vibrate in a line in 
clined to the perpendicular but disposed 
within the vertical longitudinal piane of the 
groove, as more recently followed; or, to 
designate the latter action with greater 
minuteness as to the line of travel of the re 
producing point, it may be said to describe 
in the vertical plane a microscopic arc con 
centric with the pivotal axis of the stylus 
lever. Yet in operating a stylus in connec 
tion with a vertically undulating groove as 
practised in either of said forms prior to 
my invention, the extreme point of the re 
cording or reproducing needle may be said 
to rise and fall, whether it moves vertically 
or obliquely, as described, to produce what 
are known in the art as vertical vibrations 
of the stylus. , t 

Likewise, both in recording sound waves 
in a laterally undulating groove and in re 
producing therefrom, the stylus point has 
heretofore been employed only in lateral vil 
bratory action, the extreme point thereof 
traveling in a strictly horizontai plane as it 
traces its ZigZag course within the groove 
of the record tablet; and in reproducing 
from both types of grooves a style is em. 
ployed of substantially the size and shape, 
in its cross-sectional area, as the tool which originally cut the respective grooves. 

Hence, as the reproducing stylus vibrates 
through either type of groove it, runs along 
and bears upon the bottom and both sides 
throughout the length thereof, thus creating 
a frictional contact with all surfaces of the 
groove that produces numerous scr: 
noises which mal' to a greater or less extent 
the purity of the sounds sought to be repro 
duced thereby. It has at all times been rec ognized by experimentation in the phono 
graphic art that such frictional contact is 
excessive, but to obtain the full efficiency of 
the vibratory action of the vertically dis 
posed reproducing point, as they have in 
variably been employed in the grooves, it 
has been found necessary to have the point 
thereof thus extend to and bear upon the 
bottom of the groove, in which position, as 
pointed out, the sides of the needle bear 
equally against the respective side walls of the groove. 
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By the simple means, therefore, of con 
structing the sound box supporting arm of 
my mechanism so as to hold the needle at 
an angle to the groove, preferably inclined 
at approximately forty-five degrees rela 
tively to the perpendicular plane thereof, the 
reproducing point will thus not come into 
contact with the bottom of the groove at 
any period of its vibrations. The style on 
the contrary will rest upon the side wall of 
the groove while the extreme point bears 
against the other wall, the two sides of the 
groove being made to sustain the entire 
weight of those members in the same manner 
as does the bottom of the groove when the 
style is held vertically as heretofore prac 
tised. 

Having reference to the drawings illus 
trative of a preferred embodiment of my 
invention: \ Figure 1 is a partial plan of a talking 
machine showing a dusk record and a sound 
box held in position to operate there with: 

Fig. 2 is an enlarged partial view of a 
record having a style point entering the 
groove thereof as shown in Fig. 1. 

Fig. 3 is a sectional view on line 3-3 of 
Fig. 2; and 

Figs. 4 and 5 are similar views of the 
record shown in Figs. 3 and 2, respectively, 
with explanatory lines, and with the repro 
ducing needle replaced by a recording stylus 
in Fig. 4. 
The embodiment of my invention which 

is illustrated in the drawings is shown in 
connection with one type of groove only, 
namely, that to which reference has been 
made as the Edison vertical record groove; 
also, it will be seen, this form of my im 
provement is shown in one of two similar 
positions in either of which it may be em 
ployed with the vertical type of groove illus 
trated and also with the laterally undulat 
ing form of record groove (not shown), to 
which reference has also been made. 

Referring again to the drawings. A repre 
sents the top of the phonographic mecha 
nism to which my invention relates, which 
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may be any type of talking machine, al 
though the present form of my improve 
ment is illustrated in connection with the 
disk type of machine. The table A is shown 
in partial plan view above which is shown 
a disk sound record 1 supported upon the 
usual turn-table mechanism the upright 
shaft or stud of which is seen at the center 
of the disk. The turntable of which the 
stud shown at the center of the record disk 
1, is an integral part, is rotated in the ordi 
nary manner of phonographs, and in the 
face of the disk is shown the groove 2 in 
the usual spiral form of disk records upon 
which rests the sound-box 8 secured to the 
free end of swinging tone arm 9. 
The sound-box 8 employed in connection 
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with my invention is a familiar type of 
phonographic speakers, having the usual 
diaphragm and a reproducing needle (5 coll 
stituting the end of a vibratile lever whicl: 
is held in a plane substantially parallel with 
that of the diaphragm. In many types of 
sound box constructions the needle end of 
the vibrating lever is inclined at various 
angles to the plane of the diaphragm, as it 
projects from the pivotal axis of the style 
lever. 

But whatever type of speaker may be 
employed in the practice of my invention, 
that member should be so adjusted that 
thereby it will be brought into the relative 
position of the needle 6, as illustrated in the 
drawings in connection with the groove 2 
of the sound record 1. (See Figs. 1, 2, 
and 3.) Thus the sound box is, in the form shown, 
integrally attached to the end of the tone 
arm 9 which in turn is pivotally attached 
to the table A so as to be maintained in a 
definite position as it swings horizontally 
over the face of the record 1, which also is 
supported horizontally on the table of the 
talking machine. 
The speaker or sound box S may, as 
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shown, be attachecl directly to a tone arm ) 
whose inner tube communicates with the 
chamber of the sound box, or it may be 
otherwise supported as seen in many forms 
of talking machines, it being considered in - 
portant only to point out in this connection 
that the sound box should be attachel to its 
supporting means in such manner that it may be rotatably adjusted upon the longi 
tudinal axis thereof into a position in which 
the needle 6 stands on the record dispose 
within a plane that is inclined at substan 
tially 45° to the vertical longitudinal plane 
of the groove. 
The needle (3, when held laterally inclined 

in the manner described, rests with its low 
ermost side bearing upon the side Wall 4 of 
the groove 2 and using that side of the 
groove as a fulcrum, raises the extreme 
point 7 of the needle into contact with the 
opposite wall 5 of the groove. If now the 
record is rotated in the usual manner to 
cause the groove to pass under the needle, 
the undulations along the side 4 will cause 
the needle to vibrate laterally while the 
corresponding vibrations of the other wall i 
will impart similar vibratory impulses to 
the needle 6, but in the direction of the lon 
gitudinal axis thereof. Inasmuch as the 
sound-box 8 is so designed and constructet 
that the needle 6 is adapted to communi 
cate in the usual manner its laterally vibra 
tory movements directly to the diaphragm, 
it will therefore be seen that by the simple 
device of inclining the needle in the manner 
described a vertically undulating groove 
may be made to reproduce the sounds re 
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corded therein through the medium of a 
laterally vibrating needle and stylus lever. 
Thus, while the reproducing needle is nor 

mally vibrating laterally and communicat 
ing these vibrations to the diaphragm in 
principal volume, that member is also re 
ceiving at its extreme end longitudinal in 
pacts of a secondary nature which, although 
subdued somewhat in force, yet are of equal 
frequency with the principal or lateral vi 
brations transmitted to the diaphragm. 
Thus two distinctive types of vibratory im 
pacts are given the reproducing needle and 
are synchronously communicated to and 
identified in the diaphragm which converts 
them into single impulses upon the air hav 
ing the frequencies of vibration correspond 
ing to each and the united strength of both 
forms of vibratory action. 
The added impulses above described in 

crease the volume of the tone and to a like 
extent affect the qualities of the vibrations 
of a sound box held in the prescribed man 
ner when used with different types of 
grooves, but such improvement in tone 
properties is more appreciable in connection 
with records having a vertically undulating 
groove that has been formed by the usual 
round-nosed or W-shaped cutting tool and 
which therefore increases or decreases in 
width in the same proportion as it varies in depth. 
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To illustrate with greater clearness the 
features of the vertically undulatory type 
of groove now under consideration, Figs. 4. 
and 5 have been added to the drawings on 
which intersecting lines of three imaginary 
planes have been projected, which planes 
are conceived as cutting the groove 2 verti 
cally. That is, the position of a verticai 
plane centrally disposed as to the groove of 
the record 1 is shown on the respective lines 
C-C in both of said figures, and the posi 
tions of two transversely disposed vertical 
planes are indicated as intersecting the Sur 
face of the record containing the groove on 
lines D-D and D-D respectively, of Fig. 
5: the line D-D in Fig. 4 representing the 
point of intersection of the plane shown in 
the similarly indicated line D-D in Fig. 5. 

In Fig. 4 the nose of the W-shaped cutting 
style 10 is shown resting in the groove at a 
position, it may be assumed, in which its 
cutting edge coincides with the plane D-D 
in Fig. 5, where d represents the point at 
which one side of the style cuts the surface 
plane of the groove and, likewise, the point 

60 
of contact with the style at the botton of 
the groove in the same position, may be 
indicated by the character c. Should the 
style then be moved forward into the paral 
lel position designated by the line O'D', at 
which the groove is both wider and deeper, 
the point of contact between the side of the 
style with the surface of the record may 

similarly be marked by the character d' and 
the bottom by c'. 

Referring then to Fig. 4, in comparison, 
with Fig. 3, it will be seen that the needle 
6, in the latter figure, is resting at a point 
in the groove corresponding to that marked 
by the character d in Figs. 4 and 5, and if 
the record be caused to move under the 
needle held in the same position against 
the side 4 of the groove, it will thereupon 
drop to the point marked by the character 
d' in said figures; and it will be observed, 
the distance from the point d to the point 
d' measured upon the line D-D of Fig. 4, 
indicates an amount of movement equal to 
the vertical distance measured from 6 to c' 
upon the line C-C of said figure. While 
the lateral movement of the needle is thus 
passing from the first mentioned to the 
latter position is, as a matter of fact, not 
measured upon the line D-D but upon a 
line substantially perpendicular to the wall 
of the groove, yet the difference is slight 
comparatively and its effect may therefore 
be eliminated from the present consideration 
of the relative action of the sides and bot 
tom of the groove upon the reproducing 
style. 
Thus at all points along the groove 2 the 

horizontal distances, which may be used to 
measure the amplitude of the curves along 
either side of a so-called vertically undulat 
ing groove, are substantially equal in width 
to the depth of corresponding curves at the 
bottom of the groove. Hence, a groove of 
this type made with a cutting tool of ap 
proximately the form of the style 10 will 
have at its respective sides two distinct but 
similar sound records whose undulations 
correspond in amplitude, frequency and ar 
'angement of over-tone representations with 
those at the bottom of the groove. 

It is therefore apparent that in placing 
the needle 6 at such angle of contact with 
the groove that it shall be brought into op 
erable contact with the sides only of a 
groove which has been made by a vertically 
vibrating recording style having the general 
features of the type 10 show in Fig. 4, that, 
thereupon lateral vibrations will be pro 
duced which substantially correspond in all 
particulars to the vertical vibrations caused 
thereby; and it will furthermore be ap 
parent that the longitudinal vibrations 
which will be imparted to the end of the 
needle 6, also in operable contact with the 
undulations of a side wall of a groove 'z, 
will in like manner and to the same degree 
correspond with the laterally vibratory 
actuations thereof as above described. 
Having thus examined with more or less 

attention to details the correlated features 
of the respective side and bottom surfaces 
of a vertically undulatory groove, it has not 
been deemed necessary similarly to illus 
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trate the characteristics of a laterally un 
dulatory groove, or of the universal type of 
groove having both lateral and vertical un 
dulations. It may be pointed out, however, 
that as the side walls of a laterally undu. 
lating groove also correspond in amplitude 
and frequency, the one with the other, that 
a needle 6 inclining upon a side wall of such 
a groove, in the same manner as shown in 
Figs. 3 and 4 will correspondingly elevate 
the point 7 thereof to the same extent as . 
occurs in connection with the vertically un 
dulatory groove shown in the drawings. 
Hence, if a zigzag groove be caused to travel 
under the needle in the manner above de 
scribed with reference to the up-and-down 
groove type, the point will also ride upon 
and bear against the undulations of the op 
posite wall which being of like amplitudes 
and frequencies will transmit corresponding 
longitudinal thrusts to the needle to be com 
municated to and imparted by the dia 
phragm in the same manner and with sub 
stantially the same effect as has been de 
scribed relatively to the other type of groove. 

In the application however of a sound box 
apparatus of my invention to a universal 
type of groove which has only one wall and 
the bottom thereof indented with undula 
tions, the needle will bear upon the groove 
with its side resting on the undulatory wall, 
and with its point elevated into contact with 
a smooth wall, that is, one without sound 
record undulations. In such a case while 
the point does not receive the supplemental 
impacts upon its end which has been alluded 
to, it possesses the other advantages pointed 
out in connection with the adaptation of 
my improvement to other types of grooves. 
The preferred angle of declivity at which 

the reproducing needle may be held in con 
nection with my invention, is illustrated as 
at substantially forty-five degrees to the 
surface plane of the groove. This particu 
lar angle is, however, given as that at which 
in connection with prevailing types of 
grooves the highest efficiency may be ob. 
tained with a sound box of my improved 
construction. As the design of the groove 
may to a considerable degree vary in the 
cross sectional dimensions thereof, the plane 
in which the needle 6 is most effectively held 
may change accordingly, and hence the 
essential features of my invention would 
apply with equal force in all reasonable 
degrees of variation of the lateral angle at 
which the needle and sound box may be in 
clined. 

60 

85 

The drawings (Figs. 1, 2 and 3) show the 
sound box, and needle inclined in One Way 
only, i. e., to the left side as viewed from 
the front of the usual phonograph machine. 
It has been pointed out, however, that the 
same results would obtain if the positions 
were reversed and those parts tipped to sub 
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stantially the same degree in the opposite 
direction. An especial advantage results 
from thus reversing the angle of the parts, 
in that the needle 6 bears upon different 
parts of tie groove in the respective adjust 
ments, so that whatever tendency that in 
strument may have to wear upon the sur 
faces of the groove when in the position 
shown in the drawings, for example will 
not affect those parts of the groove called in 
to use when indicated in the position oppo 
site thereto. 
Any convenient means may be employed 

to effect and determine the modification of 
the angle of the style to obtain the beneficial 
action of my improved mechanism. In the 
form illustrated this result is obtained by 
means of a stud or screw 11 projecting from 
the tone-arm 9 and entering a circumferen 
tial slot 12 in the relatively stationary or 
hinged member 13 of the tubular support 
of the tone-arm. The slot 12 has a mini 
mum operable length of 90° allowing an in 
clination of the sound box 8 of 45° to either 
side of the vertical plane thereof. Thus the 
sound box, which holds the recording needle 
at a predetermined angle, is in its turn in 
tegrally attached to and supported by the 
tone-arm so that when the latter is rotated 
within its socket in the hinged member 13 
to the required angular position, the screw 
11 may be set to retain the parts in such 
relative position. 
Having described my invention what l 

claim is: 
1. In a talking machine provided with a 

record having record grooves therein, a 
sound box having a stylus, a tone arm, 
means for supporting said sound box on 
said tone arm and permitting a shifting of 105 
the soundbox with respect to the tone arm 
from a position in which the side of the 
stylus tracks upon one edge wall of the rec 
ord groove to a position in which the side of 
the stylus tracks upon the other edge wall of 110 
the record groove, substantially as described. 

2. In a talking machine provided with a 
record having record grooves therein, a 
sound box having a stylus, a tone arm, 
means for rotatably mounting said sound 11t 
box on said tone arm and permitting rota 
tion of said sound box on said tone arm 
from a position in which the side of the 
stylus rests upon one edge wall of the record 
groove to a position in which the side of the 120 
stylus rests upon the other edge wall of the 
record groove. 

3. In a talking machine provided with 
record having record grooves therein. : 
sound box having a stylus, a tone arm, a 125 
member carrying said sound box and rotata 
bly mounted on said tone arm, said tone 
arm and member having co-acting means for 
permitting movement of said box into two 
different positions on said tone arm, in one 13 ( 

70 

75 

80 

85 

90 

95 

OO 

  



1,345,756 

of which positions the stylus is inclined to a 
plane tangent to the record groove at the 
point of contact of stylus and groove and 
perpendicular to the plane of the record, 
and in the other of which positions the stylus 

... is inclined to the same plane but on the op 
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posite side thereof. 
4. In a talking machine provided with a 

record having record grooves therein, a 
sound box having a stylus, a tone arm, a 
member carrying said sound box and rotat 
ably mounted on the tone arm, said member 
and tone arm having also a pin and a slot 
connection for limiting the movement of 
said sound box on the tone arm to two ex 
treme positions in which the side of the 
stylus tracks upon either edge wall of the record groove. 

5. In a talking machine provided with a 
record having record grooves therein, a tone 
arm, a sound box having a stylus mounted 
on said tone arm and shiftable to cause the 
stylus to move from one side to the other of 
a plane which is tangent to the record groove 
at the point of contact of the stylus there 
with and perpendicular to the plane of the record. 

6. In a talking machine provided with a 
record having record grooves therein, a tone 
arm, a Sound box having a stylus, a mem 
ber carrying said sound box, said member 
being rotatably mounted on said tone arm to 
permit movement of the sound box on said 
tone arm to shift the stylus from one side to 
the other of a plane tangent to the record 
groove at the point of contact of the stylus 
there with and perpendicular to the plane of 
the record, said member and tone arm hav 
ing co-acting means for limiting the move 

3. 

ment of the box to the above described ex 
tent and for securing the box in adjusted positions. 

7. In a talking machine provided with a 
record having record grooves therein, a tone 
arm, a sound box having a stylus mounted 
on said tone arm and shiftable between 
two positions, in one of which the point of 
the stylus tracks upon one side wall of the 
groove and the side of the stylus simulta 
neously tracks upon the adjacent opposite 
side wall, and in the other of which positions 
the point of the stylus tracks upon the said 
adjacent opposite side wall and the side of 
the stylus, tracks simultaneously upon the 
first mentioned side Wall. 

8. In a talking machine provided with a 
record having record grooves therein, a tone 
arm, a sound box having a stylus mounted 
on said tone arm and shiftable between two 
positions, in one of which the point of the 
stylus tracks upon one side wall of the 
groove and the side of the stylus simulta 
neously tracks upon the adjacent opposite 
side wall, and in the other of which posi 
tions the point of the stylus tracks upon the 
said adjacent opposite side wall and the side 
of the stylus tracks simultaneously upon the 
first mentioned side wall, and means for 
securing said sound box in either of said 
positions on said tone arm. 
In testimony whereof I have signed my 

name to this specification, in the presence of 
two subscribing witnesses, this first day of February, 1916. 

VICTOR. H. EMERSON. 
Witnesses: 

EDITH ENNISSON, 
ELIZABETH. HuTH. 

40 

45 

50 

55 

60 

65 

70 


