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To all 'whom it may concern:

“UNITED STATES PATENT OFFICE.

FREDERICK ¥, MURDOCK, OF SYRACUSE, NEW YORK. |

SPEED-CHANGING MECHANISM FOR GRAPHOPHONES, , =

937,459.

Be it known that I, Fropericx F. MUR-
DOCK, & citizen of the United, States, residing
at Syracuse, in the county of Onondaga. and
State of New York; have invented certain
pew and useful Improvements in -Speed-

~ Changing Mechanism for Graphophones, of

which the following is a specification.

. . This invention relates to improvements in

10

speed changing mechanism for grapho-
phones; and has for its object to provide an
additional attachment or -mechanism, by

means of which both the. old and the new ma- |

chines may be readily adapted to play.what

_is commonly called the standard two minute
" record, and also a new four minute-record |

which has but recently been produced.
Heretofore the Columbia, Edison and

~ other talking machines have been constructed

20

and geared to play the standard two minute
cylindrical records. These records are all
abaiit- the same length, and have a certain

-threading, and the driving and feed mechan-

"5

~ isms-are arranged to rotate the record, and

‘carry the reproducing parts along and play

“each record in about two minutes. Most of

the ‘machines in existence -at the present

time, so far as known, are. built and geared

for ‘playing the two minute records. The
records produced by the different manufac
tarers being, for the most part, threaded the

" same, are interchangeable. ~Recently a new

record has been brought out for use on the

- phonographs,-and this record is more colt-

.85

" four or

40

b0

pact, and more finely threaded, and requires
five minutes to play the same, which
is about double the length and time required.
to play the old record. Owing to the fine-
ness of the thre:ding, the long records can-

not be reprodiced by the.mechanisms which
are constructed to:play the shorter. and
coarser records: . o o F L0 '

Tt is a particular object of this mmvention
to -provide the necessary attachments  or
45

parts, by ‘means of -which the speed of .the

old repreducing mechanisin- may be prop:.
-erly: reduced, and: the. feeding:of said. parts -
readjusted; so as to-adapt the graphophones.
““for playing the new style of record; the-same:

as the other-malkes of talking machines are
abIeto’ do: P Sy Lo
#The present-invention consists of a:redue-

. .tion gearing comprising a laree and a small

pulley, which are oneratively connécted by a

5 lelt, the smaller pulley bemng mounted on

the old record driving pulley;. the larger

‘box-2..

Specification of Letters Patent, . Patented Oct. 19, 1909.
Application filed January 25, 1909; * Serial No, 473.063, C T

‘{ pulléy being’ mbunffed‘ Upon the shaft thch :

carries the sound box and other reproducing

parts. oo

The invention further consists of a simple:

clutch mechanism and codperating parts; by

60

means of which the ‘machine may be ad- -

justed and set in a ready manner for play-
ing either the long or the short records with-

out requiring. any - alteration of the  ma-

‘chine. _ A e :
The invention further ‘consists of, adjust-i. ¢

65

ably arranging two reproducing needles, one "

coarse and the other fine, by means of which
either of the said records may be ‘played

without requiring the removal-or replacing:

70

of the needles or any of the reproducing -

parts.
The
tures and combinations of parts sét forth in

the detail description which follows, refer--

invention further gonsists of the fea-

75

ence being had to the accompanying draw- -
ings ‘which form a part of thig specification, "

and in which— - y
Figure 1 is a side elevation of a grapho-

80

phone, showing the disposition and:arrange--
ment of the principal parts of my improve- -

ment; also showing portions of the old and

the new records. Fig. 2 is“a front end ele-

vation of the machine. ‘Fig. 8 is a-sectional

85

view snbétantially on line 3-8 of Fig. 2.
Fig. 4 is a sectional view. substantially on
line 4—4 of Fig. 2. Fig. 5 is a sectional view"

substantially on line 5—5 of ‘Fig. L.~ Fig. 6

is a detail view of the large auxXiliary pulley.

Fig. 7 is an enlarged view of the ‘clutch key.

Fig. 8 is an enlarged d

cobperates with the clutch. key. ' Fig. 9 is

an enlarged detail view 'of ‘the needle: sup-
port, showing the coarse “and “fine’ needles:
pivotally ¢onnectéd, and disposed in rest po-
sition. Fig. 10 i§ a similar’ View, showing’

the fine needle in engagement with the new

récord, the same being shifted and held in
such position by the reversing of the operat-
ing lever.” " .C

- In the

In the accompanying driiwings, . repre-
sents the case or box in which 2 spring mo-

‘tor or,other mechanism' for diivinga graph-

ophone is disposed.

~ 3 .represents )thej‘jbbfciljfr .of  the' machine

vhich 1s mourited ‘on’ the top of the case or

A replesents 3 pulley Iﬁ&ﬁﬁted%'uﬁbﬁ a

; | tail view of the plate-
which holds the large pulley in place arid also’
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shaft 5, the latter being journaled ‘in-the -

body 3, on the opposite end of which is

|
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mounted a tapering cylinder 6 which car-
ries the records. Pulley 4 is driven by a
belt 7 which . passes downwardly into the
case and connects with the motor or other
source of power. In.a cavity in the front
of body 2 is disposed a spur gear 9, which
is also mounted on the shaft 5, and meshes
with. the idler gear 10 mounted on a shaft 11

_ supported by the body 2. Gear 10 meshes

10

with a third gear 12 which is mounted upon

“what is called the “amber” shaft 13; the

. latter shaft being extensible, as shown in

15

20

Fig. 1, the inner end .supporting certain of
the reproducing parts. The idler gear 10
also meshes with a fourth gear 14 which js
mounted-upon a feed shaft 15, which sup-

-ports .and carries ‘the sound box, needles,

horn and other parts,

_ On all of the old graphophones, so far as

known te me, the outer end of shaft 5 is
threaded and projects. beyond the record
pulley 4, to which a nut not shown) is ap-
plied and emiployed for holding the inner

. hub of pulley 4 tightly against gear 9, and

25

30

35

by this means.the said gear is rotated with
said pulley and shaft. In the-old machines
the nut referred to, is always maintained in
its tightened position, except when the ma-

chine is being taken apart. In the present |

invention the old nut referred to is removed
from shaft 5 and other parts substituted,
which will now be described. A sleeve pul-
ley 18 is rigidly secured to the hub 17 of
pulley 4 by a pin 16, which latter also se-
cures the pulley 4 to shaft 5. Pulley 18 is

~ bored out to uniform diameter to receive the

40

45

body of a cylindrical thumb-nut 19, which |

in turn is bored out and internally threaded
for engagement with the threaded end of
shaft 5. Under this construection the nut 19
may be serewed inwardly, at the will of the
operator, for forcing pulley 4 against the
gear 9, for the purpose of driving said gear
and the several other gears-conneécted.there-
with, and thereby effect the driving and
feeding of the machine for playing the old
two minufe record. When nut 19 is screwed

in. tight, the machine will operate normally

50

55

as heretofore.
screwed away from the hub of pulley 4 (see
Fig. 3), the tension between pulley 4 and
gear 9 is relaxed .sufficiently to allow shaft
5 to turn freely in said gear. Under this-ar-
rangement gears 9, 10, 12 and 14 will re-
main - stationary, unless otherwise driven,
while pulley 4 and shaft 5 may be rotated

independently by the belt 7.

60

65

To further carry out the object of the
present invention, I provide a large pulley
21 which is mounted upon an extension 22
of the shaft 15. The extension 22 is con-
nected to shaft 15 by means of a tennon 23
and a pin 24. The outer end of the exten-

- sion 22 is slightly rediced to form a-journal

to receive pulley 21. At one side of the

When thumb-nut 19 is un-’

937,450

journal of shaft 22, a semi-circular slot of
groove 25 is cut, which extends inwardly a
short distance beyond the inner face of pul-
ley 21. At one side of the bore of pulley 21

a similar slot 26 is formed, and these two -

slots when brought into register form a cir-
cular key-way or opening to receive an ad-
justable clutch pin or key 27, which is pro-
vided at its outer end with a handle or
knob 29. Key 27 is notched or cut-away at
30, and this notch has a length equal to the
thickness of pulley 21, and a depth substan-
tially one-half the diameter of the key. Un-
der this construction when clutch key 27 is
disposed, as shown in full lines in Fig, 4,
pulley 21 may be rotated on shaft 22 as an
idler. When, however, key 27 is drawn oui-
‘wardly to the position shown by dotted Lines
in Fig. 4, the inner end of the keyv will be
drawn into the pulley, and owing to-the
arrangement of the ways or grooves ) and
26, key 27 will then affect the dri:ing. of
shaft 15—22 when pulley 21 is o,

31 which is perforated centrally to recuive a
serew 32, which is threaded into the end of
shaft 22. Cap 31 is notched at one side, as
‘at 33, to receive the clutch key 27.

" 34 represents a not¢h cut in the under side
of key 27, which is employed in connection
with cap 81 for limiting the longitudinal
movement of .the key, as shown in [igs. 4
and 7. The bottom of the notch in plate 81
being cut at right angles to its sides, and
the underside of key 27 being rendered flat
by the notch 32, serves to. prevent the key
from being rotated, and limits the same to
longitudinal “‘movement only, to the extent
of the length of notch 34. Under this ar-
rangement the clutch key is normally held,
with relation to the pulley 21, in the posi-
tions shown in Fig. 4. Pulley 21 is driven
by a belt 35 which connects said pulley with

the small Il)ulley 18. Pulley 18 having a-

much smaller diameter as.compared with
pulley 21, a series of pointed spikes are
placed at.intervals in the circumference of
the small pulley, in. order to prevent the
belt from slipping. By this latter provision
pulley 21 will be rotated in a pozitive man-
ner, and through its connection with pulley
18, the large pulley will always be driven in
the same direction as the old pulley 4 as in-
dicated by the darts in Fig. 2. This con-
struction is nece§sary in order that the ree-
ord operating and the feed mechanism for
the reproducing parts may be operated in
the same direction at all times as heretofore,
whether the old two minute records with
their coarse threading which requires rapid
feeding be played, or whether the four
minute records with their finer threading

-and which require slower feeding are being

played. o _
86 represents the usual sound box, which

erated,
Pulley 21 is held in place by a cap o. plate-

73

85

90

95

100

105

110

115

120

125

180




i0

087,450

is provided with a rearwardly extending
hub 37 to which the hoin (not shiown) may
be attached. The sourd box is ‘mounted

upon the shaft 15, and is carried along on.
said shaft when the machine is in operation

and playing by the well known mechanism.
The sound box is adjustable by hand in
either direction along
alever 38, . . - v

39 represents an extension of the shaft 12

~ which supports an ambet’ wheel 40 forming

15

20

25

30

a part of the reproducing parts,and its outer
end is fitted with an adjustable weight 41,
42 illustrates a portion of an’old two min-

ute record mounted in -operative- position

upon the cylinder 6 and having a coarse or
rapid threading, as shown in' Fig. 1. *:
43 illustrates a part of the netv four min-

ute record referred to, also mounted upon:

cylinder 6, upon which is shown & fine or
slow threading, as compared with -the old
record 42. In practice the record 43 is pro-
vided with about double the number of
threads as the old record. ~ ¢+ -

44 represents-an adjustable support for the

reproducing needles 45 and 46. - The part.
44 is pivotally mounted in the machine by -

means of a perforation 47 formed in its
rear end. - Needle 45 is the coarser of the
two, and is the same as employed on-the old
style graphophones for playing the two min-
ute record. This needle is provided with a
long- shank which is pivoted at 49 to a bar

.50, the upper end of which engages the

amber wheel in the usual manner. = Needle

- 46'is finer than the old needle, and is con-

40

45

50
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structed "expressly for the more " finely-

threaded four minute record. The needles
for the different sized records cannot be used
interchangeably. Needle 46 is pivotally
joined to the side of needle 45 at 51, and is
capable of being tilted to different positions,
as shown in' Figs. 9 and 10 by means of a
lever 52, which is pivoted to a hamger 53

mounted on the edge of support 44. Lever

59 is provided with a crank-like rod 54, the
inner end of which engages a slot 55 formed

in the inner end of needle 46. . The arrange-

ment of the lever and its ¢érank are such
that when the lever is thrown forward the

two needles are brought together in line |

with each other, as shown in Fig. 9, at.which
time the coarse needle 45 may be lowered so

as to engage the old record 42, and at the.
same time the finer needle '46 will be held

out of engagement with said record.. When

| ~new record 43 is to be played, the operator

60

65

should reverse lever 52 to the position shown
in Fig. 10, at which time crank 54 will tilt

needle 46 and throw its point downwardly
below the. point, of needle 45, in position to
engage- the finely threaded record 43, as
shown in . Figs. 1 and 10. Undeér this con-.

struction and arrangement either the long

or short record may.be played, and the

said shaft by means of

ters, Patent, is— » : R
. 1..The combination with a graphophone
-having a record supporting :and. operating:
mechanism and a mechanism for feeding the -

'needleé'may be: adjusted“in 4 ‘moment’s tine .

by simply shifting lever 52 as described.

To operate a graphophone having my im-

provemetit applied, for the purpose of play-
ing the new long record, the operator should

70

first unserew thumb-nut 19, so as to breik -
the driving connection between pulley 4 aid- -

gear 9. By this means the belt 7 which com-

municates the power from the motor:to. .-

pulley 4 for driving the entire machine

through the several gears; will operate only - -

pulley 4 and shaft 5 directly. .

The operator-

should next pull out the clutch key to the - -
position shown by dotted lines in Fig.4, so -

as to connect pulley 21 to shaft 22 for driv-
ing the same, through belt 35, and sleeve
pulley .18, which is carried by the pulley 4.

80

Under this' arrangement and adjustment -
pulley 21, through its connection with.shaft "

15 and gear 14, becomes the direct driver for

85

gear 14 and also for the other geats; instead

nely-

operate -the machine for pls:,iying the
threaded four minute record,

the record as well as that of the reproducing
- parts must be reduced- approximately one- .

‘of pulley 4 and gear 9. In order to properly -
the speed of - |

50

half, because the thredding of the new. rec-
ord is about twice as fine as the old record.. -
The slowing up of the record and the feed

driving mechanism is accomplished by the

95

.relative difference between the diameters of .-

the pulleys 18 and 21.. To.chiange a machine. -
back to the condition for playing the old two : -
minute record, which requires the same speed - -

for the record but double the speed: for the’

100

reproducing parts, the operator should shift -
the clutch key to the position shown by full

lines in Fig. 4, and then screw in thumb-nut

19 until it forces and holds pulley 4 tightly -

against gear 9. Under this adjustment,

105.

pulley 4 becomes the driver again for all of
the gears, and pulley 21 rotates ‘idly upon

shaft 22,

Tt will be séen from the 'forégéing ‘deséi"ibp-

tion 'when read in connection ‘with the draw--
ings, that my speed changing. mechanism-

110"

may be readily applied to the Columbia "

graphophones -as they are constructed and-

operated at the present timie, as well as to v

‘new machines of the class, and that the new *:

115

attachmeit, while rendering ‘the machine-.

interferes with the carrying out of the origi-

nal and popular functions of the devices. -
Having thus described my invention, what-

I claim as new and

reproducing parts, the said mechanisms be-:

ing geared for playing the small standard

“more valuable and -serviceablé; in:no way- -

120 .

‘desire to secure by Let- -

125

H

“ Columbia™ and  Edison” records, of :a-

reduction gearing comprising a small and
a large pulley connected with the record and .

130
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the reproducing mechanisms respectively,

_ the said pulleys capable of adapting said

10

machine for playing a long record, the dif-
ference in the diameters of said pulleys be-
ing sufficient to reduce the speed of the re-
producing mechanism, while the long record
15 being played, while the speed of the record
gperating mechanism remains.normal, a belt
to connect said pulleys, a clutch carried by

one of said pulleys adapted for making or

breaking the operative connection between
said pulley and said feeding mechanism, and
means cooperating with said cluich for ad-
justing the speed of the said mechanisms for
playing either a long or a standard record.
" 2. The combination with a graphophone
geared for playing so-called standard two
minute records, of a reduction gearing op-

* eratively connected with said machine, com-

20

. 30

40

. 85

50

55
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prising a pair of pulleys of unequal diame-
ters, capable of adapting said machine for
playing four minute records, the difference
in the diameters of said pulleys being suf-

ficient to reduce the speed of the feed mech-

anism for the reproducing parts of said
machine approximately fifty per cent., while
the speed of-the record diiving mechanism
remains normal, a belt to_connect said pul-
leys, a clutch-key carried by one of said pul-
leys adapted for controlling the operative
eonnection betwuen said pulley and the feed-
g mechanism, and a thumb-nut disposed
in the smaller pulley adapted to codperate
with said clutch-key for increasing or di-
minishing the speed of said feeding mech-
anism. ‘

. 8. In 2 graphophone, the combination.

with a record and an operating mechanism

- therefor, and a reproducing needle and a

feed mechanism therefor, the said mech-
anisms being normally geared for playing
the standard “two minute” records, of a
pair of pulleys of unequal size, one carried
by said record operating mechanism, the
dther carried by said feed mechanism, the

_relative difference in the size of said pulleys
being sufficient to effect the reducing of the

speed of travel of the needle approximately
one-half, thereby to adapt said machine for
playing a four minute record, a belt to op-
eratively conneet said pulleys, a train of
gears to connect the said mechanisms, means
for driving said train of gears directly by
the power which operates the record, and

means for driving said train of gears indi-

rectly through said pulleys and said belt,
for. playing the four minute record.

. 4. In .a -graphophone, the combination
with a record and an operating mechanism

therefor,. and a reproducing needle and a

- feed mechanism therefor, the said ‘mech-

anism being normally geared for playing
standard “two minute” records, of a paiy

" of pulleys of unequsl size, one carried by

937,459

said record operating mechanism, the other
carried by said feed mechanism, the rela-
tive difference in the size of said pulleys
being sufficient to reduce the speed of travel

of the needle approximately one-half, there- .
by to adapt said machine for playing a four.

minute record, a belt to operatively connect
said pulleys, a-clutch key carried by one of
said pulleys and-a nut carried by said record
operating mechanism, adapted for reversing
the. driving and thereby changing the speed
of said feed mechanism for playing records
of different length.

5. A speed changing gearing for grapho-
phones, comprising a pair of pulleys of un-
equal size, one of said pulleys carried by the
record operating parts of the machine, the
other pulley carried by the reproducing
parts of the machine, the said pulleys being

arranged “so - that the smaller drives the

larger pulley, thereby to reduce the normal
speed of the reproducing parts, a belt to
operatively connect said pulleys, a clutch
to control the operative connection between
the"large pulley and the reproducing parts,
and means codperating with said eclutch
for changing the speed of the reproducing
parts from normal to a lower speed and vice
versa. o

6. A speed changing attachment for graph-
ophones, comprising a pair of pulleys of un-
equal diameter operatively connected by a
belt, one of said pulleys carried by the record
operating parts, the other pulley carried
by the reproducing parts of the machine,
the said pulleys being arranged so that the
smaller drives the larger thereby to reduce
the normal speed of the reproducing parts,
a clutch carried by the larger pulley adapt-
ed to control the operative connection be-
tween said pulley and the reproducing
parts, and means for changing the speed of
the reproducing parts from normal to a
lower speed and vice versa. s

7. A graphophone having a shaft adapted
for.carrying records of different length, and
a shaft for carrying and feeding the repro-
ducing parts, and having a train of gears
connecting the said shafts, one of snid gears
mounted Ioosely on the record shaft, and one
of said gears mounted rigidly on the feeding
shaft, an extension rigidly mounted on one
end of said feeding shaft, a pulley for driv-
ing said record shaft, a source of power, a
belt connecting said source of power with
said record pulley, a reduction gearing com-
prising a small pulley rigidly secuxed to said

record pulley, and a large pulley journaled

on the extension of said feeding shaft,’a nut
mounted on the end of said record shaft
adapted for frictionally connecting said rec-
ord pulley: with the gear carried by said
shaft, for the purpose of driving said train
of gears at a given speed when the machine
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is playing a short recor&, the said nut also

. adapted for breakinf th(il driving connection
- pulle;

* between said recor:
of gears, and a clutch key carried by the -ex-:

--10

y an

tension of said feeding shaft, adapted for
rigidly connecting said large pulley to said
shaft, for the purpose of driving said train
of gears at a reduced speed when the ma-
chine is playing a long record; the said clutch
capable of being operated for releasing said

- large pulley and allowing the same to ro-

15

20

tate idly upon said feeding shaft.

8. A graphophone having a. record bear-
ing and operating shaft, and a pulley for
dnvin% said shaft, and having a.train of
gears for operating -the reproduction parts,
one of said gears being mounted upon, the
tecord shaft, and a second gear being mount-
ed upon a feeding shaft, in combination with

a source of power operatively connected with

“said record pulley, of a reduction gearing

25

30

35

40

comprising a small pulley rigidly -attached

to said record pulley, and a large pulley

journaled on said feeding shaft, a belt to op-

eratively connect said large and said small.

pulley, a thumb-nut mounted in the record
shaft within said small pulley and capable of
forcing and holding said record pulley tightly
against the gear carried by said shaft, for
driving said train of gears at a certain speed
for playing a short record, said nut capable
of being unserewed for the purpose of break-
ing the driving connection between the rec-
ord pulley and said train of gears, and a
clutch carried by said large puﬁey,

to connect said pulley with the feeding
shaft, thereby to drive said train of gears

at a lower speed for playing a long record,

when said thumb-nut is unscrewed, the said
clutch also adapted to disconnect said large
pulley from the feeding shaft for allowing
the same to rotate idly on said shaft, during

the interval in which the record pulley may | 3

said train |

adapted'

be connected for driving said train of gears
by the tightening of said thumb-nut.

9. An attachment for reducing the speed
of the reproducing parts of a graphophone,
comprising a small pulley and a large pulley,
operatively carried by the machine, a belt to
connect said pulleys; a clutch carried by one
of said pulleys, and a nut capable of coGper-

ating with said clutch for positively con-

necting said pulleys with, and for driving
the reproducing parts of a graphophone, in
slower: time than the normal speed of the

said parts, thereby to adapt the machine for

playing four instead of two minute records.
- 10. A speed reducing mechanism for
graphophones, comprising a large and a
small pulley operatively connected by a belt,
one of said pulleys rigidly connected to a
moving member of the machine positively
driven by the power employed for operating
the machine, the said member being always
operated in the same direction at the same
speed, the other pulley being adjustably con-
nected to a feed shaft, employed for sup-

45
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porting and feeding the reproducing parts

of the machine, by means of an extension to
said shaft, a clutch adapted for connecting

‘the last named pulley to said shaft in a

manner to effect the positive driving of
said shaft at a lower speed than when oper-
ated by said moving member, the said clutch
being arranged to permit said pulley to ro-
tate 1dly upon said shaft, for the purpose of
allowing the machine to operate at its nor-

mal speed, and a nut adapted to codperate

with said clutch for effecting the change of
the speed of the machine. - -~ -
In testimony whereof I affix my signature
in presence of two witnesses.
FREDERICK F. MURDOCK.
Witnesses: - . ‘
. Wum. C. ANDERSON,
Harry Dz WarrAcE.
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