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The present invention relates to phonographs, 
and is particularly concerned with the provision 
of an improved phonograph which is adapted to 
be manipulated with greater ease, less motions, 
and with better effect than the devices of the 
prior art. 
One of the objects of the invention is the pro 

vision of an improved phonograph which is semi 
automatic in that the mere novement of the 
phonograph housing cover is adapted to actuate 
the tone arm and move it into proper position 
for the playing Jf a new record, thereby reducing 
the manual motions which are necessary in the 
playing of the phonograph and eliminating the 
handling of the phonograph. 
Another object is the provision of an improved 

phonograph which is so constructed that when 
the cover of the phonograph housing is lifted 
the motor board or turntable is cleared auto 
matically so that the records can be picked up 
readily. 
Another object of the invention is the pro 

vision of an improved phonograph which is 
adapted to be handled by unskilled operators 
and which results-in less damage to the records. 
It is particularly adapted to be used with ease 
by blind people. 
Another object is the provision of an improved 

phonograph construction which may be manu 
factured more cheaply than the devices of the 
prior art and which may, therefore, be placed 
within the means of a larger number of the 
public so as to benefit potential users of the 
phonograph. 
Another object of the invention is the pro 

vision of an improved phonograph construction 
in which it is easier to change the needle, as the 
pick-up is already supported in proper position 
for receiving the needle, and in which the tone 
arm is so arranged that it permits the tracking 
of the needle in a direction which is within 
three degrees of a tangent to the record groove 
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throughout the range of the grooved portion of 
the record. 
Another object of the invention is the pro 

vision of an improved phonograph construction 
which may be embodied in simpler constructions. 
by omitting some of the refinements thereof as 
described therein, and Some of the features of 
which also lend itself to use in automatic phono 
graph mechanisms by means of the pivotal sup 
port of the tone arm on a frame instead of a 
COWe. Another object is the provision of an improved 
phonograph tone arm mechanism in which the 

(C. 24-2) 
tone arra is autoniaatically located for engage 
ment with the starting groove of either a twelve 
inch or a ten inch record; or, if the record has 
no starting groove, it is automatically located 
in that portion of the grooved record just before 
the beginning of the music or other recording, 
Another object is the provision of an improved. 

phonograph tone arm mechanism adapted to 
locate the tone arm and place it on the record 
in proper position, the mechanism having, means 
for adjustment for use with either of two differ 
ent sizes of records. 
Other objects and advantages of the invention 

Will be apparent from the following description 
and the accompanying drawings, in which sini 
lar characters of reference indicate similar parts 
throughout the several views. y 

Referring to the four sheets of drawings ac 
companying the specification, ... - 

Fig. 1 is a view in perspective of a phonograph 
constructed according to the present invention; 

Fig. 2 is a full sized view of the tone arm of 
Fig. 1, with its supporting mechanism, the tone 
arm being shown in full line position, ready for 
playing of another record, and in dotted line 
position after it has just finished playing a rec 
ord, the view being taken from the bottom of 
the cover of Fig. 1; 

in Fig. 2 the mechanism is adjusted for a ten. . 
inch record. . . . . 

Fig. 3 is a similar view, in which the tone arm 
is shown in the same two positions and the mech 
anism is adjusted for use on a twelve inch 
record A. 

Fig. 4 is a top plan view of the tone arm mech 
anism, taken. On a plane parallel to the COver, 
and located just below the cover of the phono 
graph housing, with the mechanism adjusted for 
use on a ten inch record; 

Fig. 5 is a similar view, with the mechanism 
adjusted for use on a twelve inch record; 

Fig. 6 is a fragmentary full sized sectional 
view, taken on a vertical plane, passing through 
the axis of the turntable shaft and showing the 
tone arm mechanism in elevation; 

Fig. 7 is a fragmentary sectional view, taken 
on the plane of the line - of Fig. 4, looking 
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in the direction of the arrows, showing the de- . 
tails of construction of the pivotal arrangement 
for the tone arm; 

Fig. 8 is a fragmentary vertical sectional view, 
taken on the plane of the line 8-8 of Fig. 4, 
looking in the direction of the arrows, and show 
ing the arrangements for automatically locating 
the tone arm in proper position to register with 
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the grooved portion of a record which it should 
engage, just before the start of the recorded 
sound: 

Fig. 9 is a fragmentary vertical sectional view, 
taken on the plane of the line 9-9 of Fig. 5, 
looking in the direction of the arrows, showing 
the mechanism for changing the adjustment of 
the tone arm for use with records of different 
size, such as ten inch or twelve inch; 

Fig. 10 is a vertical sectional view, taken on 
the plane of the line O-O of Fig. 4, looking in 
the direction of the arrows, showing the mode 
of support of the crystal pick-up unit on the tone 
arm; 

Fig. 11 is a wiring diagram for an electric 
phonograph embodying the invention; and 

Fig. 12 is a fragmentary elevational view of the 
mechanism for holding the cover in elevated 
position. 
Referring to Fig. 1, 20 indicates in its entirety 

the phonograph, which may be provided with a 
conventional box-like housing 2, having a cover 
member 22 pivotally mounted on hinges 2 and 
utilized to cover the record and tone arm while it 
is playing, to lessen the noise which results from 
the action of the needle on the record. 

It is well known that it is desirable to close the 
cover of the phonograph after the record has been 
started and the tone arm has its needle properly 
placed, tracking in the groove of the record. 

Referring to Fig. 6, the phonograph housing 2. 
preferably includes the partition 24 enclosing the 
driving motor, and the other mechanism which is 
located below the turntable 25. The turntable is 
mounted for rotation with the drive shaft, from 
which it may be removed by merely lifting the 
turntable from the shaft. 
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The driving surface between the turntable and 
the shaft 26 is provided by means of the hub 27, 
having a lower flat surface 28, which engages the 
resilient rubber washer 29 that is supported upon 
a circular plate 30, which is fixedly secured to the 
shaft 26. 

It should be understood that the present inven 
tion is embodied in phonographs having Spring 
wound motors, as well as those having electric 
motors, but the invention is of particular impor 
tance when utilized in connection with an electric 
motor-driven phonograph which is adapted to be 
controlled by electric switches, and which is pro 
vided with suitable thermionic amplifying means 
or circuits for amplifying the electromotive forces 
which are generated by the pick-up unit, and the 
aperture shown at 32 in the partition 24 is for the 
reception of a suitable thermionic tube. 
The switch actuating member seen at 3 and 

the switch 3 is for controlling the starting and 
stopping of the phonograph which is preferably 
provided with an alternating current motor, and 
the thermionic amplifying circuits are so arranged 
that they may be energized by the same 110 volt 
60 cycle current supply as is used to drive the 
motor, both circuits being controlled from the 
same switch 3. As any thermionic amplifying 
circuit and any driving arrangement may be used 
with the present phonograph mechanism, these 
circuits and driving arrangements are not dis 
closed in detail, but are merely described in Order 
to include in the description a complete operative 
device. The substitution of any of the known 
turntable driving arrangements and amplifying 
circuits may be made by those skilled in the art. 

75 

The turntable 25 has the usual cloth covering 33 
and, as illustrated in Figs. 1 and 6, bears a ten 
inch record 34. The phonograph mechanism in 

2,166,986 
cludes a tone arm, indicated in its entirety by the 
numeral 35, bearing a reproducer or crystal pick 
up unit 36. . 
The turntable motor is started and the circuits 

of an amplifying phonograph energized simull 
taneously by means of the switch 3, which con 
trols both the amplifying circuits and the phono 
graphic motor, and starts the turntable rotating. 
The pick-up unit is preferably of the type dis 

closed in my co-pending application, Serial No. 
186,049, filed January 21, 1938, and it is connected 
by the insulated electrical conductors in the cable 
3 with the circuit, as shown in the diagram 
Fig. 1. 
It should be understood, however, that any type . 

of reproducer or pick-up may be utilized, Such as 
an electromagnetic pick-up or any of the repro 
ducers of the prior art. The crystal pick-up de 
scribed in my prior application is of particular 
importance in this connection because it is so 
small that it does not interfere with the other 
parts of the mechanism or supporting structure, 
and is of a minimum weight and adapted to be 
mounted for substantially tangential tracking on 
the structure to be described. 
This pick-up unit is illustrated in section in 

Fig. 10, and it comprises the complementary half 
housing members 38, 39 of soft resilient and flex 
ible rubber which enclose and secure the crystal 
of Rochelle salts, and also mount the chuck, 
which is connected to the crystal in Such manner 
as to permit its torsional movement responsive to 
the actuation by the needle 40. 
The complete disclosure of the crystal pick-up 

unit of my prior application is hereby incorpo 
rated by reference thereto. 
As shown in Fig. 10, the rubber halves of the 

housing are shielded and enclosed in the magnetic 
metal outer housing of electromagnetic metal , 
42, the parts of which are secured together by a 
suitable tubular rivet 43. This makes a crystal 
unit, having plane rectangular sides, which fits 
between the downwardly extending flanges 44, 45 
on the tone arm and may be secured in place by a 
bolt 46, having a threaded bore and a screw bolt 
47 threaded into it, the bolts passing through reg 
istering apertures in the flanges 44, 45, and the 
crystal unit, and the heads engaging the flanges. 
Two sets of such bolts, as shown in Fig. 6, firmly 

secure the crystal unit against rotation, with its 
needle projecting downward and backward in 
proper position to engage the record 33. 
The tone arm assembly is preferably mounted 
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on the cover 22, but in some embodiments of the 
invention the supporting member 22 may not 
necessarily consist of a cover, but it may consist of 
a separate pivotal frame which is connected to the 
cover by linkage. 
When the tone arm assembly is Secured to the 

cover, it is adapted to be automatically lifted from 
the record by the lifting of the cover, and placed 
back on the record by the closing of the cover. 
As the acts of lifting and closing the cover are. 

manual acts, which are usually necessary and in 
cident to the operation of the phonograph, it is 05 

SS 

Of great advantage to utilize these acts for per 
forming the other operations of lifting the tone 
arm and putting the tone arm back in proper, 
position. This reduces the number of manual op-. 
erations necessary to the operation of the phono 
graph, permits the operator to change records 
or replay a record very quickly, and makes the 
phonograph particularly adaptable for use by 
blind persons, as they do not have to feel for the 

70 

tone arm and manipulate it, nor do they have to 
sh 
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2,166,986 
feel around to place the tone arm back in proper 
position. 
In the preferred embodiment of the invention, 

the cover 22 carries a supporting plate 50, which 
is Secured thereto by a plurality of wood screws 
5, which pass through apertures in the support 
ing plate 50 and through the spacing sleeves 52, 
which may consist of insulating material, such as 
fiber or other suitable material. 
The plate 5 is clampediaetween the end of the 

sleeves 52 and the heads of the wooden screws 
(, in Spaced relation to the lower side of the 

cover 22 and in proper position to hold the tone 
airin and other parts. The plate 53 is bounded 
iy a fiat edge 53 at the Fe3 side of the phono 
graph because that edge is adjacent the rear Wall 
gi the cover, and it is desirable to locate the 
tone arm in that positor. 
The right edge 56 in sig. is curved along the 

line of a circle, the center of which is located at 
the point or screwy 55, which is the point of pivotal 
Support of the tore arm 35, because the curved 
edge 58 is then provided with sufficient clearance 
With respect to the pick-up unit 36, so that it can 
pivot freely about the axis. 55, without hitting 
the plate 5. The other edge 55 is given a curve 
Similar to 5, in Order to make the plate sym 
metrical, and thus the same plate might be used 
for left hand or right hand tone arm arrange 
ments, although the arrangement shown with the 
tone arm at the right in Fig. is the only one used, 
due to the usual direction of rotation of the turn 
table 25, which is in a clockwise direction. 
The tone arm 35 comprises a sheet metal men 

ber, which may be formed by stamping and weld 
ing operations, and the shape of the arm 35 is 
illustrated in Figs. 2 and 3. 
straight portion 5 extending from its vertical 
axis at the Screw 55, an egoW 58, and another 
straight portion 58 extending from the elbow to 
the pick-up unit 36. This curved form of tone 
arm permits the location of the vertically ex 
tending axis for the tone arm in such manner . 
that there is substantially tangential tracking 
of the needle in the groove of the record 34 be 
tween the inner and outer grooves of the groove 
elements of the record. 

Tangential tracking can be achieved within 
about three degrees over the full range of the 
record, and of course at one point on the record 
there is perfect tangential tracking. By tangen 
tial tracking I mean that the projection of the . 
axis of the needle on the plane of the record 
will produce a line which is tangential to the circle 
of a groove on the record. This projection of 
the axis of the needle will produce a line because 
the needle is disposed at an angle with its end 
extending backward with respect to the direction 
of its drag on the record. 

Referring to Fig. 6, it will be observed that the 
depending flanges 44, 45 on the tone arm 35 are 
carried by horizontal flanges 60, 6. These angle 
members 44, 60, and 45, 6 may be secured to the 
flat metal plate, which comprises the body of the 
tone arm 35, by spot welding the flanges 60, 6 to 
the tone arm plate 35. The opposite end of the 
tone arm has a pair of upwardly turned pivoted 
supporting flanges 62, 63, which are provided 
with threaded bores 64, 65 for receiving the slotted 
Screw bolts 66, 67. 
These screw bolts are provided with conical 

pointed ends 68, 69, and are adapted to serve as 
the horizontal pivot for the tone arm. The 
flanges. 62, 63 are resilient, and the screw bolts 
66, 6 are secured in place when threaded into 

The arm has a 

3 
the bores 66, 65 by lock nuts 9. The one arm 
has an enlarged aperture S. ocated in its body, 
Surrounding the pivoted post 2, and having such 
a clearance with the post that the pivotal move 
ment of the tone arm on the horizontal axis de 
fined by the axis of the screws 66, is is permitted. 
The screw bolt 55, Seviously refered to, is 

used to support a tubula bearing Raember 3, 
which is provided with a reduced cylindrical end 
6 and with a threaded ore 5. The screw 55 is 
threaded into the bore a 6 and claimps the annular 
shoulder 76 against the upper side of the plate 58 
in Fig. , thus fixedly securing the tubular bearing 
member 23 to the plate 56 with its axis at right 
angles thereto. The pivoted post 2 congprises 
another sleeve, which is slidably and rotatably 
Enourated on the bearing rerber 3, and is pro 
Wided with a pair of aligned apertures 7, 8 lo 
cated on a diarieter of the sleeve 2 and of such 
size that the oater edges of the apertures i, 
8 engage the frusto-conica surfaces 68, $9 at 
the end of the screws 68, S. 
A spring washer 9 takes up the play between 

the end of the sleeve 2, thrust bearings provided 
by the plate 59, and a sheet metal connector 8. 
The sheet metal connector 33 may comprise a 

steel strip having an eye 8 at one end to facilitate 
the attachment of the wire 32, and having a lock 
washer 83 formed at the other end and secured 
in place by Screw bolt, 843 threaded into the bore 
5. Thus the tone arm is adapted to.pivot on an 

axis which is vertical when the cover is down, by 
virtue of the sliding movement on sleeve 22 on 
bearing 3, and it may pivot on a horizontal axis, 
by virtue of the movement of the conical ends 
of screws 66, 6 in apertures . , 8. 
The spring washer 39 forces the sleeve 2 up 

against the OWe Surface of the lock washer con 
nector 80. The conductor cable 33 from the 
pick-up unit 36 passes through an aperture at Sé 
in the tone arm 35 so that it may be supported 
for pivotal movement with the tone arrin. 

In order that the tone arm may have its crystal 
unit and needle 36 properly located to begin play 
ing on either a ten inch or a twelve inch record, 
I prefer to provide the tone arm with an adjust 
able stop member, indicated in its entirety by 
the numeral 85 (Fig. 9). This stop member com 
prises a soft rubber tube or sleeve 86, which is 
mounted on a pin 87, extending at right angles 
to the supporting plate 50 (Fig. 9), but which is 
actually movably mounted on the plate 59 by 
means of a hand lever 88. 
The hand lever 88 comprises a sheet metal 

member, having an outwardly turned end 89 for 
engagement with the fingers and having a pair 
of apertures 90, 9. The aperture 9 is used to 
support the lever 88 for pivotal movement on a 
screw bolt 92, which also passes through a wash 
er 93 and is threaded into a bore 94 and secured 
therein by lock nut 95. 
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The aperture 90 is used to receive the screw bolt 
96, which is threaded into a threaded bore 97 
in the pin 87 in such manner that the end of the 
pin 87 is clamped tightly against the lever 88 and 
fixedly secured thereto. 

Referring to Fig. 1, it will be observed that the 
plate 50 is provided with an arcuate slot 98, and 
when the lever 8 rotates On the axis provided . 
by the screw 2, the lower part of the pin 87, that 
is, the cylindrical portion 99, moves in the arcu 
ate slot 98. The pin 90 also has outwardly pro 
jecting annular flange 100, which is adapted to 
engage the end of the rubber sleeve 86 and to act 
as a thrust bearing, slidably engaging the lower 
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surface of plate 50, thus reinforcing the pin 87 
and lever 88 against the lateral thrust which is 
applied to the rubber sleeve 86. 
The pivot screw 92 is so located and the pro 

portions of the parts of the lever 88 and stop 
85 are such that when the stop 85 is at one end 
of the arcuate slot 98, it is located to stop the 
tone arm in position to engage the beginning of 
a ten inch record, and when the stop 85 is at 
the other end of the arcuate slot 98 it is located 
to stop the tone arm in position to engage a 
twelve inch record at the starting groove. 
The right hand position of the lever 88, as 

shown in Fig. 1, is the position for a ten inch 
record, and the left hand position, or that shown 
in Fig. 3, for the lever 88, is the position for a 
twelve inch record. Ten inch and twelve inch 
records are most frequently used for phonographs 
of this type, but I desire it to be understood that 
the present movable stop arrangement may be 
constructed to be used with any size of record, 
and it may have intermediate or other positions 
in which to hold the tone arm for a plurality 
of records of different sizes. 
The lever 88 is retained in its proper position 

by gravity, since, as shown in Fig. 2, the weight 
of the lever tends to keep it at one end or the 
other of the arcuate slot 98. 
The operation of the structure so far disclosed 

may now be explained in a general way. When 
a record is placed upon the turntable 25, as 
shown in Fig. 1, the cover must necessarily be 
lifted, and the tone arm falls by gravity to the 
position of Fig. 1, from which I shall start to 
describe its operation. . 
The tone arm has an upwardly turned flange 
02 for engaging the stop member 85, and the 

stop member 85 is in proper position for the type 
of record which the operator desires to play, that. 
is, in the twelve inch position for a twelve inch 
record, Or in the ten inch position for a ten inch 
record, as shown by the indicia on the bottom side 
of the plate (Fig. 1). 
The record need then only be placed on the 

turntable and the cover-supporting lever 03 re 
leased so that the cover may be permitted to drop. 
When the cover is dropped, the tone arm 35 
pivots on the screws 66, 67 toward the plate 50 

55 

until the point 08 of the rubber stop member 
drops into the socket 0. The tone arm can 
then not swing backward or get out of its proper 
position for engaging the record. The needle 
then engages the smooth portion of the record, 
where there are no grooves, adjacent the periph 
ery of the record, and there is a minimum amount 
of friction between the smooth part of the record 
and the needle, 

60 

70 

As the cover goes downward, the tone arm, 
which is supported by a suitable stop member 
against the plate 50, moves with it, being con 
stantly held in the position of Fig. 1, until the 
needle engages the record, which is at a point 
just before the cover engages the box 2. As the 
cover goes down to engage the top of the box 2, 
the engagement of the needle with the record lifts 
the tone arm from engagement with the plate 50 
so that the tone arm is then freely supported for 
pivotal movement on a horizontal-axis and a ver 
tical axis in position to play, with the needle en 
gaging the record. 

In some embodiments of the invention the rec 
ords may be provided with a starting groove, into 
which the needle naturally tracks, irrespective-of 
its position at the edge of the record, within a cer 
tain range; that is, the needle does not have to be 
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located then at an accurate distance from the 
edge of the record because the starting groove 
carries it into the beginning of the recording. 
ASSunning that such a record is used, then the 

phonograph will play until it reaches the end of 
the record, when the cessation of the reproduc 
tion of the sound, such as music or conversation, 
will indicate to the user that the record has been 
finished, Or the phonograph may be provided with 
a suitable stop mechanism at the end of the rec 
ord for turning of the motor. In either event, 
the tone arm will then have reached the dotted 
line position of Fig. 2 or Fig. 3, which shows the 
tone arm as seen from the bottom of the cover, 
With the cover down. It is only necessary then 
to lift the cover, and as the cover is lifted the 
tone arm, which is previously in a horizontal po 
sition with respect to the record, moves upward 
with the cover, and the free end of the tone arm 
tends to drop, the opposite end being pivotally 
supported at 55, so that it cannot drop. The tone 
arm then drops by gravity from the position 
shown in dotted lines in Fig. 2 to the position 
shown in full lines; that is, the position shown 
in Fig. 1, simultaneously with the lifting of the 
COWe 

It will be observed that the mere lifting of the 
cover automatically moves the tone arm from the 
position which it has at the completion of the 
record to the proper position for beginning a new 
record. The lowering of the cover automatically 
places the tone arm on the record, and it is only 
necessary, therefore, to energize the phonograph 
or start the turntable, place a record on it, and 
lower the cover. 
When it is desired to replay a record, it is only 

necessary to lift the cover until the tone arm 
drops, and lower the cover again; and for this 
purpose the cover need not be lifted until the 
supporting lever 103 catches, but need only be 
lirted part way. It is virtually unnecessary to 
do anything more than to lift the cover, change 
records, and lower the cover when the turntable is 
already rotating. All of the other manual oper 
ations incident to the actuation of phonographs 
of the prior art are eliminated. 
Where records are not provided with starting 

grooves, and where it is desired to locate more 
accurately the needle with respect to the grooves 
which represent the beginning of reproduction 
On the record, it is desirable to provide more ac 
Curate means for locating the tone arm at the 
beginning of the record. 

In the preferred embodiment of the invention, 
the tone arm is provided with a supporting and 
aligning member, which may comprise a soft, 
resilient and flexible rubber member 04, shown 
in Fig. 8. The member 04 is made of resilient 

O 

5 

rubber and has a cylindrical upper portion O5, a 
reduced cylindrical portion f OG, a head O7, which 
is Substantially conical in shape, and provided 
with a rounded point 08. The member O4 is 
Secured to the tone arm in an aperture O9 by 
having its head foll compressed as it is forced 
through the aperture, so that the point 08 is dis 
posed on the lower side of the tone arm. The 
point 08 then comprises the supporting arrange 
ment for the tone arm, which supports the tone 
arm against the plate 50, while the cover is being 
lowered, and until the needle hits the record. 
The plate 50 is provided with an aperture or 

socket to for each size of record, the aperture 
fo in Fig. 8 being for the twelve inch record, 
and the aperture being for the ten inch 
record. These apertures have tapered or frusto 
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2,66,986 
conical or countersunk upper portions 2, which 
facilitate the guiding of the point. 8 into the 
socket ( ), , and the apertures is, are 
located so that the needle will be deposited on 
the smooth and ungrooved part of the record. 
The tone arm is also preferably provided with 

a spring 3, which may be made of resilient 
steel wire, and which has a relatively long pro 
jecting arm. A for engaging the stop nea snber 
35. The arm it has a relatively ackward curve 
so that its curved portion engages the stop hein 
ber 85, whether the stop member is at One Ol' the 
other of its positions in the arcuate slot 98. 
The spring member i? 3 extends longitudinally 

of the straight, portion 5 of the tone arr to 
screw 5, which is threaded into a threaded bore 
in the tone arra. 
The spring is wound once around the Screw 

i 5, and then extends backward by means of the 
portion 8, and it has a downwardly turred end 
A 7, which is secured in an aperture 8 in the 
tone arm. The initial shape of the spring is 
Such that it tends to move the tone arm. away 
from the stop member 35, but the spring is not 
Strong enough to support the Weight of the tone 
argin, and when the tone arm drops down to the 
position of Fig. 1, the spring 3 is compressed 
and the tone arm actually engages the stop men 
ber 85. 

in this improved and preferred form of the 
invention, including the refined structure for lo 
cating the needle, the operation previously de 
Scribed is nodified as follows: When the COver 
is up, as shown in Fig. 1, the tone arm engages 
the stop member 85, which stop member is lo 
cated for the record size to be played. The rec 
ord is then placed. On the turntable and the 
turntable started rotating by energizing the no 
tor with Switch 3. 
The engagement between the needle and the 

record takes place, as previously described, just 
before the cover-reaches its final downward po 
sition. At the time of the engagement of the 
needle with the Smooth edge of the record, the 
tone arm has also moved toward the plate 50 and 
is supported by the member 04 by means of its 
point 3 in the socket 0. " 
As the cover moves down to its final position, 

the tone arm, being Supported by its needie On 
the smooth part of the record, the stop member 
04 has its point 08 lifted from the socket f it. 
The tone arm is now free to move in a horizontal 
plane because the point of the member 04 is out 
of its socket 0, and the only thing holding the 
tone arm is the friction between the needle and 
the Smooth part of the record. 
There being but littie friction between the 

smooth portion of the record and the needle, and 
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this friction being diminished also by the rota 
tion of a record, the spring 3 reacting against 
the stop member 85, moves the tone arm down 
Ward from the position of Fig. 4 or 5, that is, the 
needle moves laterally from the smooth part of 
the record into the groove. 
The motion of the tone arm under the influ 

ence of spring if f 4 continues until the needle en 
gages the first groove adjacent the periphery of 
the record. Thus the present device is adapted 
to apply the tone arm to the record in the best 
way. No matter how forcibly the cover is low 
ered or dropped, the needle does not hit the re 
producing part of the record, but is first placed 
on the smooth part of the record and gently 
moved over into the first groove. 

Referring again to the cover-supporting lever 

S 
63, the one shown happens to ice the type which 
drops into a groove in its guide to hold the cover 
up, as ShoWa is a Fig. 12, but any type of cover 
Supporting ever, or counter-balanced cover Or 
spring-supported cover may be used. 

it will thus be observed that I have invented 
an improved phonograph which is of particular 
advantage when used by the blind. It is Only 
necessary to lift the cove; asad change the rec 
ord and put the cover down again while the turn 
table motor is still energized, to effect the playing 
of a new record. If it is desired to play a record 
over again, it is only necessary to lift the cover 
part way until the tore aria drops over into its 
proper initial position agad to again lower the 
Cove. m 

The number of manual operations in the oper 
ation of the phonograph is thus greatly reduced. 
this is greatly appreciated by users who may be 
using the phonograph to play dance music and 
who anay wish to proceed from One record to an 
other, or replay a record with a fininimum amount 
of delay. The present construction is simple and 
may be manufactured at a low cost, and operates 
with less damage to phonograph records than 
the devices of the prior art. 
While have illustrated a preferred embodi 

inent of y invention, many modifications may be 
inade without departing from the spirit of the in 
Weration, and do not wish to be limited to the 
precise details of construction set forth, but die 
sire to avail myself of a changes within the Scope 
Of the appended claims. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
tent of the United States, is: 

... In a phonograph, the combination of a sup 
port With a turntable adapted to support a record, 
a cover for the turntable, a tone arm pivotally 
mounted on said cover whereby the tone arm is 
moved into engagement with the record when 
the cover is lowered above the turntable, and stop 
means carried by said cover for locating said tone 
arm in predetermined position with respect to a 
record, said tone arm having its point of pivotal 
mourating so located on the cover that its free end 
is moved laterally by the playing of the record 
to a position which is elevated with respect to 
the record-beginning position on the cover after 
the cover has been lifted, so that the tone arm 
moves by gravity from the record-finishing posi 
tion to the record-beginning position when the 
cover is lifted. 

2. In a phonograph, the combination of a Sup 
port with a turntable adapted to support a record, 
a cover for the turntable, a tone arm pivotally 
mounted on said cover whereby the tone arm is 
moved into engagement with the record when the 
cover is lowered above the turntable, said tone 
arm being moved laterally by the playing of the 
record and having its point of pivotal mounting 
on said cover so arranged that it drops by gravity 
from record-finishing position to record-begin 
ning position, when the cover is lifted and stop 
means carried by said cover for locating said tone 
arm in predetermined position with respect to a 
record, said stop means being movable into two 
different positions for the purpose of locating the 
tone arm to play on records of different size. 

3. In a phonograph, the combination of a Sup 
port with a turntable, a member pivotally mount 
ed above said turntable and adapted to support a 
tone arm, said tone arm being provided with a 
pick-up, said tone arm being mounted for pivotal 
movement on an axis which is transverse to the 
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6 
plane of a record carried by said turntable when 
said pivotal member is disposed adjacent the 
turntable, and having its point of pivotal mount 
ing on the cover so, located that when the cover 

5 is in lifted position the record-finishing position 
of the tone arm is above the record-beginning 
position whereby the tone arm may be lifted by 
lifting said member from the turntable, said tone 
arm being adapted to move from record-finish 

10 ing position to record-starting position when said 
member is moved upward from the turntable, 
and stop means for locating the tone arm in pre 
determined position for the beginning of the 
record. f d 

4. In a phonograph, the combination of a Sup 
port with a turntable, a member pivotally Imount 
ed above said turntable and adapted to support 
a tone arm, said tone arm being provided with a 
pick-up, said tone arm being mounted for pivotal 

20 movement on an axis which is transverse to the 
plane of a record carried by said turntable when 
said pivotal member is disposed adjacent the 
turntable, and having its point of pivotal mount 
ing on the cover so located that "when the cover 

25 is in lifted position the record-finishing position 
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of the tone arm is above the record-beginning 
position whereby the tone airn may be lifted by 
lifting Said member from the turntable, said tone 
arm being adapted to move from record-finish 

30 ing position to record-starting position when said 
member is moved upward from the turntable, and 
stop means for locating the tone arm in prede 
termined position for the beginning of the record, 
said stop means being movable into either of two 
positions whereby the tone arm may be suitably 
located for records of different width. 

5. In a phonograph, the combination of a sup 
port with a turntable and a cover pivotally mount 
ed above said turntable, a tone arm carried by 
said cover and movably mounted thereon for 
substantially universal movement, said tone arm 
having a pick-up, and having its free end, and 
point of pivotal mounting so located that when 
the cover is in lifted position the tone arm tends 
to drop toward record-beginning position and 
means for limiting the movement of the tone 
arm in a direction toward or away from said 
cover, whereby the tone arm is adapted to be 
lifted with the cover and moved from the record 

As 

50 
tion when the cover is lifted. 

6. In a phonograph, the combination of a sup 
port with a turntable and a cover movably mount 
ed above said turntable, a tone arm carried by 

55 said cover and pivotally mounted thereon for 
substantially universal movement, said tone, arm 
having a pick-up, and means for limiting the 
movement of the tone arm in a direction to 
ward or away from said cover, said tone arm hav 
ing its point of pivotal mounting on said cover 
and its free end extending in such a direction that 
the free end tends to drop by gravity to record 
beginning, position whereby the tone arm is 
adapted to be lifted with the cover and moved by 
gravity from the record-finishing position to the 
record-beginning position, when the cover is lift 
ed, and stop means for limiting the movement of 
said tone arm by gravity and locating the tone 
arm in predetermined position for engaging the 
record. . w 

... In a phonograph, the combination of a sup 
port with a turntable and a cover movably 

70 

mounted above said turntable, a tone arm carried 
by said cover and pivotally mounted thereon for 

finishing position to the record-beginning posi 

2,166,986 
having a pick-up, said tone arm having its point 
of pivotal mounting on said cover and its free 
end extending in such a direction that the free. 
end tends to drop by gravity to record-beginning 
position and means for limiting the movement of 
the tone arm in a direction toward or away from 
said cover, whereby the tone arm is adapted to 
be lifted with the cover and moved by gravity 
from the record-finishing position to the record 
beginning position, when the cover is lifted, and 
stop means for limiting the movement of said 
tone arm by gravity and locating the tone arm in 
predetermined position for engaging the record, 
said latter stop means being located to place the 
needle on the Smooth part of the record adjacent 
the periphery of the record. 

8. In a phonograph, the combination of a Sup 
port with a turntable and a cover movably mount 
ed above said turntable, a tone arm carried by 
said cover and pivotally mounted thereon for 
substantially universal movement, said tone arm 
having a pick-up, said tone arm having its point 

10 
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of pivotal mounting on said cover and its free end . 
extending in such a direction that the free end 
tends to drop by gravity to record-beginning po 
sition and means for limiting the movement of 

25 

the tone arm in a direction toward or away from . 
said cover, whereby the tone arm is adapted to 
be lifted with the cover and moved by gravity 
from the record-finishing position to the record 
beginning position, When the cover is lifted, and 
stop means for limiting the movement of said 
"tone arm by gravity and locating the tone arm in 
predetermined position for engaging the record, 
said latter stop means being located to place the 
needle on the smooth part of the record adjacent 
the periphery of the record, and resilient means 
for moving the tone arm laterally into engage 
ment with the first recording groove when the 
cover is noved down above the turntable. 

9. In a phonograph, the combination of a sup 
port with a turntable and a cover movably mount 
ed above said turntable, a tone arm carried by 
said cover and pivotally mounted thereon for 
substantially universal movement, said tone arm 
having a pick-up, said tone arm having its point 
of pivotal mounting on said cover and its free end 
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extending in such a direction that the free end 
tends to drop by gravity to record-beginning 
position and means for limiting the movement of 
the tone arm in a direction toward or away from 
said cover, whereby the tone arm is adapted to 
be lifted with the cover and moved by gravity 
from the record-finishing position to the record 
beginning position, when the cover is lifted, and 
stop means for limiting the motion of the tone 
arm toward or from the cover being so located 
that when the cover is down in its final position 
the tone arm is lifted from one of its stop mem 
bers by the engagement of the needle with the 
record. 

10. In a phonograph, the combination of a 
support with a turntable and a cover movably 
mounted above said turntable, a tone arm car 
ried by said cover and pivotally, mounted thereon 
for substantially universal movement, said tone 
arm having a pick-up, said tone arm having its 
point of pivotal mounting on said cover and its 
free end extending in such a direction that the 
free end tends to drop by gravity to record-be 
ginning position, means for limiting the move 
ment of the tone arm in a direction toward or 
away from said cover, whereby the tone arm is 
adapted to be lifted with the cover and moved 
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- 7s substantially universal movement, said tone arm by gravity from the record-finishing position to 75 
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the record-Reginning position, whez, the cover 3s 
lifted, aid stop aeacas for lixiting tae Ehotoza 
of the toxia azza tow82's GE froza Rae C9723 sing 
so located tagt when the cover is io97 in its 
final positio3 he t0Xe SEZ is lifted froxi Cine of 
its stop Saea: S ; the eggage:next of the needle 
with the record, and a2a- alignag ne:Caices case 
red by the tone aggr, 8.2d easaging AegEs case 
ried by the cover agai &dapted to ce residered gas 
effective. Wi.e., the Saeedle engages the SecGri. 

ii. 2, 2, phOShogi Eis, the coalizes: ... of a 
Support carying 2, Liaratase, a '822e grees 
pivotally io: &ed accVie said tetails. On said 
Support, a toile ar2N, said tone as a seigng Xiao to 
ed on Said frane Kezake fox substantially Si 
yers. 3 (We:neSat, Saig 93 he air gring is Saee 
end Q3 of ided wit: 3, pickup, said traine genice. 
navig Sicg : Reais for initing the latera pivots. 
novereini, CS Said tone arra On S&idi frare gern 
e3' 350 stopping Seid tone arrin in Substantially 

the Sosition for ceginning of a record, said stop 
nea as and Sid universal ancunting Ci said tone 
airn aaig So located with respect to the pivotal 
notinigag of said traine that the free end of said 
tOrae 22n is adapted to drop by gravity from the 
record-fishing position to the record-egin 
ning gositio2. When the frame inenbei is aoved 
upWES's C its pivota Support. 

12. 2 a.22honograpin, the combination of a sup 
Sport Ca2aying a turntable, a frame member pivota 
ally Ingalated above said turntable on said sp 
port, 2, one &rm, said tone arm being mounted 
on said frare raexalter for substantially universai 
movesent, Said O.Qe &rn having its free end 
provided Wish a pickup, said frame member hav 
ing stop Eneans for limiting the lateral pivotal 
noVeRent of Said tone arm on said frame anem 
ber and stopping said tone arm in substantially 
the positio2, ox beginning of a record, said stop 
nears and S&idi 2niversal mounting of said tone 
arm being so located with respect to the pivotal 
nouating or said crane that the free end of 
Said togae arm is adapted to drop by gravity from 
the record-finishing position to the record-begin 
ning position when the frame member is moved 
upward on its pivotai support, said stop means 
being adjustably mounted for quick change of 
adjustinest from the record-beginning position 
of a small record to that of a larger record, or 

59 Vice versa. 13. A tone artin assembly for attachment to 
existing phonographs, comprising a supporting 
plate provided with a plurality of attachment 
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posts adapted to be attached to a cover or the 
like, said posts having means for spacing said 
plate from a cover or the like, a tone arm pivot 
ally mounted on said plate within the space emi 
braced by said spacing means and plate for move 
ment in a plane substantially parallel to that of 
the plate and for movement toward and from 
said plate. 

14. A tone arm assembly for attachment to ex 
isting phonographs, comprising a supporting 
plate provided with a plurality of attachment 
posts adapted to be attached to a cover or the 
like, said posts having means for spacing said 
plate from a cover or the like, a tone arm pivot 
ally mounted on said plate within the space emi 
braced by said spacing means and plate for move-. 
ment in a plane substantially parallel to that of 
the plate and for movement toward and from 
Said plate, said tone arm being formed with an 
obtuse angle intermediate its length, whereby a 
pickup may be mounted for substantially tangen 
tial tracking. 

7 
35. A toe gara sassery got 8ttachment to ex 

isting phonographs, congrising a supporting plate 
provided with a giviality of attachment posts 
&dapted to be attached to a, coyer or the like, said 
posts having eans for S&ciag said plate from 3, 
cover of the like, 8, to Re alga pivotally mounted 
Or said plate within the space enbraced by saic 
S3cing Eneas and late for an ovement in 8, pla: AG 
Substantially parale: to that of the plate and for 
Roverheat oWard 2.5i roz said plate, and stog 
reas carried key said plate for stopping pivotal 
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notion of said toile 83E in s, piane substantially 
parallel to Said plate a5.c, iccatigg said toge as: 
in predeteriaixed reced-cagigahig position. ' 

6. A to he ar n asse2ntly for attachment to ex- . 
isting photographs, Coigaising a supporting plate 
3rovided with a plurality of attachment posts 
adapted to be attached to a cover or the like, said 
posts having means or spacing said plate from a 
cover of the like, a tone arm pivotally mounted 
on said plate within the space embraced by said 
sp&cing means and plate for movement in a plane 
substaxatially parallel to that of the plate and for 
movement toward and from said plate and stop 
means carried by said late for stopping pivotal 
Sciotion of Said tone arm in a plane substantially 
parallel to said plate and locating said tone arm 
in Eredietermined record-beginning position, said 
stop aneans being movably mounted for a pair 
of predetermined positions whereby the tone arm 
Anay be quickly adjusted for use on smaller and 
larger recordis of predetermined size. 

it. A tone arm assembly for attachment to 
existing phonographs, comprising a supporting 
plate provided with a plurality of attachment 
posts adapted to be attached to a cover or the like, 
said Posts having means for spacing said plate 
from a cover or the like, a tone arm pivotaly 
mounted on said plate within the space embraced 
by said spacing means and plate for movement 
in a plane substantially parallel to that of the 
plate and for movement toward and from said 
plate, and stop means carried by said plate for 
stopping pivotal notion of said tone arm in a 
plane substantially parallel to said plate and lo 
cating said tone arm in predetermined record 
beginning position, and resilient means carried 
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3. 

by said assembly and acting between said stop . 
means and Said tone arm, said resilient means 
being of predetermined strength whereby it does 
not prevent the movement of said tone arm into 
engagement with said stop means by gravity, but 
When the tone arm is in engagement with the 
Smooth part of a record, said resilient means, act 
ing between said stop means and tone arm, moves 
the tone arm into groove-engaging position. 

18. A tone arm assembly for attachment to ex isting phonographs, comprising a supporting plate 
provided with a plurality of attachment posts 
adapted to be attached to a cover or the like, said 
posts having means for spacing said plate from a 
cover or the like, a tone arm pivotally mounted on 
said plate within the space embraced by said 
spacing means and plate for movement in a plane 
substantially parallel to that of the plate and for 
movement toward and from said plate, and stop 
means carried by said plate for stopping pivotal 
motion of said tone arm in a plane substantially 
parallel to said plate and locating said tone arm 
in predetermined record-beginning position, said 
predetermined record-beginning position being on 
the Smooth part of the record before engagement 
with the first groove, to prevent damage to rec 
ords, and means for moving the tone arm over 
into the first groove when the turntable is started. 
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