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To all whom it may concer:

Beit known that I, Joan B. POWELL a citi-
zen of the United States residing in the city
and county of Phlla,delphla State of Penn-
sylvania, have invented a new and useful
Improvement in Repeating Mechanism for
Phonographs, which improvement is fully set
forth in the following specification and ac-
companying drawings.

My invention conslsts of a repeating mech-
anism for phonographs, as will be hereinafter
fully described and claimed. |

Figure 1 represents a top plan of a phono-
maph provided with my invention. Fig. 2
represents a vertical transverse section taken

on the line x « of Fig. 1 and illustrating the
parts in the position they assume when a rec-

ord is being reproduced. Fig. 3 represents
a,ftawmentary front elevation showmﬂ' the re-
producer-arm at the end of its m ovement just

before being reversed and returned by the

repeating mechamsm IFig. 4 represents a
side elevatmn of a portion of the feed-shaft

and a portion of the arm controlling the re-
producer-arm when the latter is about to be

reversed and returned tothebeginning of the
record. FHig. 5 representsa frawmentaty ver-

‘tical tIaHSVGISe section showing the free end

of the reproducer-arm and ELdeCGI]t parts in
correspondmg position,
perspective view of a por tlon of the repeat-
ing mechanism adjacent the forward end of
the record- eylmder [ig. 7 represents a per-

spective view of the doﬂ controlling the re-
peating mechanism.. Fw S repr esents a top
plan of another form of demce for lifting the

- reproducer-arm when the reproducer reaehe%
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construetion.

the end of the record. Fig. 9 represents a
sectional view of the same, taken on line
y 1y of Fig. 8, showing the feed device of the
l'epmdueel"- ea,rriagea 1n elevation. Tig. 10
represents afragmentaryside elevation of the
end portion of the reproducer-arm and adja-
cent parts and showing a dog of modified
Fig. 11 represents a section
thereof on the 111:1@ Z 2.

Similar letters of reference mdicate corre-

~ sponding parts in the figures.

§O

Referrmfr to the dmwqu A desmnates
the bed or hame B the feed shaft C the rec-

ord-cylinder, and D the repmdueel -arm, of a

phonon'mph of familiar construction.

Fig. 6 represents a

l

Mounted in bearings upon the bed A, just
in front of the eyhnder C, is ascrew- _shaft K,
preferably a right-hand screw, that rotates
oppositely to the feed-shaft B and cylinder
C. The screw-shaft E is geared to the feed-
shaft B, preferably by means of a pinion F
upon the shaft E and a gear-wheel G, fas-
tened upon the end of the eylinder C. The
sald screw-shaft K serves to carry the repro-
ducer-arm D from the end to the beginning
of the record, this operation being contl olled
by a dog H upon the arm D, thab 1s auto-
matieal]y thrown into and out of engagement
with the serew-shaft K. When the repro-
ducer-arm D is being fed by the feed-shatt to

reproduce the record, the operation of the

phonograph is as usual, but parallel with the
rail K, upon which the free end of the arm
D rests in the ordinary operation of the ma-
chine when the feed-nut I. engages the feed-

shaft B, and rising from a plate M isa guide-

rail or ledﬂ'e ﬂanbe M', against which a pro-
jection of the dog H is adapted to abut, said
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projection N conmstmﬂ' of an antifriction-

roller. The nose P of the dog H engages the
screw-shaft If when the roller engages the rail
orflange M. Thesaid dogis pivotedi upon the
arm D and 18 depressed by a spring Q, and
when the arm D is feeding forward said dog
H rests upon the rail-K to hold its nose disen-

gaged from the screw-shaft K and against the |

tensmn of the spring @), as shown in Kig

the weight of thearm D and the pr Gge(,tmn R
upon the dog Il serving two purposes.
oguide-rail WI’ terminates near the. beginning
of the record or. at the point where it is de—
signed to arrest the return movement of the
arm D, although the screw-shaft E extends
beyond this end ot said rail M’ to carry the
dog H beyond the end thereof to withdraw it
from engagement with the screw-shaft E. To
cause the dog H to engage the secrew-shaft K
when the reproducer reaches the end of the
record, the arm D) is raised slightly to allow
the spring () to depress the dog to.cause the
projection or antifriction-roller N to engage
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the side of the rail M and the nose P to en-

gage the screw-shaft. One construection for

carrying out this operation consists in pro-
viding the gear-shaft B at its end adjacent
the eylinder C with an enlarged portion or
cam 'I', that 1s engaged by a finger U upon

IOg
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the arm V, carrying the feed-nut L. The | olution of the shaft I3 in the parficular em-

particular form of cam above shown consists
of a cone.or flaring portion . at the.end of the
shaft I3, in which is the groove or thread W
to be engaged by the finger U, the pitch of
said threads W being muech greater than those
of the feed-serew, so that the reproducer-arm
D is quickly raised to disengage the feed-nut
L and feed-shaft B and to permit the dog H
to be depressed into engagement with the
screw-shaft B. To relieve the arm V and
finger U of the entire strain of lifting the re-

producer-arm, the rail K is provided with an

inclined portion or cam X in the path of the
usual roller Y of the reproducer-arm D, that
travels upon said rail K and which supports
said.arm D when the record is being repro-

theroller Y of the reproducer begins to ride

the same as the finger rides the cam T, where-

by the heaviest part of said reproducer-arm

rests positively upon said cam Y.

The operation is as follows: When the ree-
ord 1s being reproduced, the arm D travels

in:the usual manner, and none of the parts of
my invention are active except the pin or
projection R, that travels upon the rail K to
hold the dog elevated and disengaged from
the screw-shaft K, the parts then being in the
' "When the repro-
~ducerreaches the end of the record, the roller-.
finger U engages the cam T and the roller Y
rides upon the cam X, thus lifting the arm

position shown in Fig. 3.

D slightly, but sufficiently toallow the spring

Q-to depress the dog H to the position shown
‘1 Fig. 4, This forces the roller N against.
the rail M' and the nose P into.engagement

withthe screw-shaft. Thearm D isnowsap-

ported in this position by the roller N, which
bears:upon the rail M’ and the top of plate,
~and thus sustains the weight of the arm D.

The screw-shaft by engagement with the nose

P now moves the arm D in the opposite di-
rection-until the roller N arrives at the end

of .the rail M', and being then unsupported

the weight of the arm D moves the parts to

the .position shown in Fig. 2, the pin or pro-
Jection R contacting with the top of the rail
I 'to hold the nose P clear of the screw-shaft
E.  When the arm D thusdescends, the roller
Y .again comes in contact with the rail K
and the feed-nut L engages the feed-screw B

and the reproducer-arm is again fed forward,

as shown 1n Fig. 2.

In Figs. 8 and 9 I have shown a modifica-
tion in the mechanism for lifting the repro-
ducer-arm when the reproducer reaches the

end of the record and which consists practi-

cally of a different form of cam from that
shown in Fig. 4. In the latter the pitch of
the .groove or threads W is considerably
piteh of the threads of the

- feed-shaft B, and in Figs. S and 9 the cam
A'lis abrupt, and when the finger B’ of the
arm-C’.engages the same said arm is lifted
quickly and in less than a quarter of a rev-

The inclination of said cam X is the
same as the cam T, and it is located so that

bodiment shown. When using the form of
cam shown in Figs, S8and 9, and when the re-
producer-armis lifted guickly, the cam at the
end of the rail K is usually dispensed with.

In Figs. 10 and 11 1 have shown another

form of dog thatengages a screw-shaft E tore-

turnthereproducer-arm anditscarriage tothe
beginning of the record. This construction
differs from that heretofore described in that
1t 18 not operated by reason of theelevation of
the reproducer-arm. In Figs. 10 and 11 the
dog D’ is pivoted upon the end of the repro-
ducer-arm E', a stop-pin F’ being employed
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tolimitthisdownward movement. AcatchG'

ispivoted npon the end of the arm B, it being
provided with a spring H' to hold said catch
' normally in engagement with the bottom
of the dog, as shown, to hold the nose there-
of out of engagement with the screw-shaft E
and its-roller above the guide-rail I’ and the
raised guide rail orflange Q' on the plate ',
A pin N’ upon the frame of the machine is
situated in the path of the catch G’ to engage
the same and disengage said cateh from the
dog D’ at the moment that the reproducer-
arm 1is lifted, it being understood that this
form of dog can be used in connection with
the lifting mechanism shown in Fig. 4 or 8
equally as well. It will thus be seen that
when the reproducer reaches the end of the
record the arm is lifted and the .dog is re-
leased by independent mechanism, although
both will depend upon the movement of the
reproducer-arm and its carriage. It will be
evident that when the dog descends its nose

QO
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engages the screw-shaft E and its roller en-

gages the guide-rail Q. Thereproducer-arm
and carriage are thus returned in the man-
nerabovedescribed untiltheend of said guide-

rail Q L'isreached, whereupon thereproducer-

arm again descends upon its roller P’, which
lifts the dog D', so that it is engaged by the
catchand held inthe position shown in'Fig. 10.

Having thus desceribed my invention, what
lclaim asnew, and desire to secure by Letters
Patent, is— |

1. The combination with a phonograph, of
a screw-shaft geared to the driving mechan-
ism thereof, a dog carried by the reproducer-
arm of said phonograph adapted to engage
sald screw-shaft, means for lifting said re-
producer-arm and means for moving said dog

into engagement with the serew-shaft when

the reproducer-arm reaches one limit of its
movement, means independent of the means
forliftingsaid reproducer-arm for supporting
the same in its raised position, said support-

ing means terminating near the other limit

of movement of the reproducer-arm, whereby
the reproducer-arm is lowered, and means
for disengaging said dog and screw -shaft
when the reproducer-arm is lowered.

2. In a phonograph, a reproducer-arm pro-
vided with a dog, a screw-shaft geared to-the
driving mechanism of the phonograph and

| adapted to be engaged by said dog to return
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the reproducer-arm to the beginning of the
record, means independent of said dog for
lifting said reproducer-arm and means for
moving said dog into engagement with said
screw-shatt,when thereproducer-arm reaches
one limit of its- movement, said dog being

provided with means for engaging a portion

of the frame of the machine to support said
reproducer-arm in elevated position when the
dog engages the screw-shaft, said reproducer-
arm being lowered at the other limit of its
movement when the dog reaches the end of
and becomes disengaged from said portion
of the frame of the machine and means for
disengaging said dog and screw-shaft when
the reproducer-arm is lowered.

3. In aphonograph, a feed-shaft, a record-
cylinder, a reproducer-arm and its earriage, a
screw-shaft geared tothe driving mechanism
of the phonograph, a dog carried by said re-
producer-arm and adapted to engage and be
disengaged from said screw-shaft, a cam in-
dependent of said dog to engage a portion of
the reproducer-carriage when the reproducer
reaches the end of its movement to lift said
reproducer-arm, means for moving said dog
into engagement with said screw-shaft when
sald reproducer-arm is lifted, said dog en-
gaging a portion of the frame of the machine
when the reproducer-arm is lifted to support
sald arm in said elevated position, said re-
producer-arm being lowered at the other limit
of its movement when the dog reaches the
end of and becomes disengaged from said
portion of the frame of the machine and
means for disengaging said dog and screw-
shatt when the reproducer-arm is lowered.

4. In a phonograph, a feed-shaft provided
with a cam, ascrew-shaft geared to said feed-
shaft, a reproducer-carriage having an arm
provided with a finger to engage said ecam and
adapted to lift the reproducer-arm of said ear-
riage when the latter reaches one limit of its
movement, a dog carried by said earriage and
adapted to engage said serew-shaft when the
reproducer-arm is lifted, said dog engaging
a portion of the frame of the machine when

the carriage is being fed by the feed-shaft to

hold said dog disengaged from said screw-
shaft, means for throwing said dog into en-
gagement with said screw-shaft when the re-
producer-arm is lifted, said dog engaging a
portion of the frame of the machine when
the reproducer-arm is lifted to support the
reproducer-arm in its raised position, said
reproducer-arm being lowered at the other
limit of its movement when the dog reaches
the end of and becomes disengaged from said

portion of the machine, whereby the repro-

ducer-arm can be fed by the feed-shaft and
means for disengaging said dog and serew-
shaft when the reproducer-arm is lowered.

5. In aphonograph, a feed device provided
with a gear, a screw-shaft having a pinion
meshing with said gear, acam upon said feed-
shaft, afingeruponthe arm of the reproducer-
carriage to engage said mechanism, a dog

s
Lo

upon sald reproducer-arm adapted to engage

sald screw-shaft when the reproducer-arm
18 lifted at one limit of its movement, means

for supporting said reproducer-arm in raised

position, said supporting means terminating
near the other limit of movement of the re-
producer-arm, whereby the latter is lowered,
and means for disengaging said dog and
screw-shaft when the reproducer-arm is low-
ered.

6. In a phonograph, a feed-shaft, a repro-
ducer-arm, a feed-arm therefor, said repro-
ducer-arm and said feed-arm being adapted
to beraised and lowered to disengage and en-
gage the feed-arm and feed-shaft, said feed-
shatt serving to feed the reproducer-arm in
one direction, a screw-shaft geared to said
feed-shaft and adapted to feed in the oppo-
site direction, a guide-rail extending a por-

tion of the length of said screw-shaft, means

for lifting the reproducer-arm atone limit of
1ts movement to disengage said feed-arm and
shaft; a spring-depressed dog on said repro-

ducer-arm provided with a roller to engage

sald guide-rail when the reproducer-arm is
lifted, and to hold it elevated, a nose on said
dog to engage the screw-shaft when the repro-
ducer-arm is lifted, whereby the latter is fed
in the opposite direction, said reproducer-arm
being lowered at the other limit of its move-
ment when the roller reaches the end of and
becomes disengaged from the guide - rail,
whereby the feed-arm engages the feed-shaft,
and said dog engaging a stationary portion of
the machine when the reproducer-arm is low-
ered and serying to hold the nose disengaged

from said screw-shaft, and the roller disen-

gaging from said guide-rail. | |

7. In a phonograph, a feed-shaft for mov-
ing the reproducer-arm in one direction, a
screw - shaft having threads of a different
pitch for moving the arm in the opposite di-

rection, means for raising said reproducer-

arm at one limit of its movement, and means
for connecting it with the screw-shaft, and
means for supporting said reproducer-arm in
its raised position, said means being inde-
pendent of the means for lifting the same,
and terminating near the other limit of move-
ment of the reproducer-arm whereby the lat-
ter is lowered and connected with the feed-
shaft. | |
8. In a phonograph, a feed-shaft provided
with means for elevating the feed-nut to
move the same from engagement therewith,
a stationary cam situated in the path of the
reproducer-arm to elevate the same when the
feed-nut is disengaged from the feed-shaft,
and means for moving the said reproducer-
arm in the opposite direction tothat in which
it is moved by said feed-shaft.
9. In a phonograph, a guide-rail, a repro-
ducer-arm having a dog provided with a pro-
jection to engage said guide-rail and to sup-
port said reproducer-arm in an elevated posi-
tion, said projeetion bearing against the side
of said guide-rail, a feed device for moving
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sald reproducer-arm in onedirection, a screw-
shaft for moving the same in the opposite di-
rection, means for lifting said arm at one

limit of its movement to allow said projec-
tion to engage said guide-rail and said dog to
engage said screw-shaft when the reproducer-

arm i8 lifted, and a rail npon which said arm |

| rests when the projection of the dog __paéses
beyond the end of the guide-rail.and allows
sald arm to descend.

Witnesses: |
- JoHN A. WIEDERSHEIM,
- HARRY COBB KENNEDY.
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