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. UNITED STATES PATENT OFFICE.

GEORGE OULTON, CHARLES ABLETT, AND WILLIAM EDWARD LIGHTFOOT, OF
e . ;- LIVERPOOL, ENGLAND, - :

SOUND RECORDING AND REPRODUCING MACHIXE.

971,068.

To all whoir it may concern: :
Be it kaown that we; Grorce Ourrox,
Cuarces’ Asrerr, and Winiay Epwarp

- Lacurroor, subjects of the King of Great

10

Britain and Treland, residing at Liverpool,
in the county of Lancaster, Englund, have
invented new and useful Improvements in
Sound  Recording - and Reproducing . Ma-

- chines, of which the following is a specifica-

tion. S

This invention relates to improvements.in
or connected with machinés for recording
and reproducing sounds on flat disks. ~

The improvements refer to such machines
in which the relative surfac:- speed between
the stylus and the spiral rccord line is in-
tended to remain constant so that 2 symmet-

rically progressive angular speed. of the table -

in machines in which the record commences
at the periphery of the disk, and a symmet

- rically retrogressive angular speed when the

4

-~

.
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record commences near to the center:of the |

disk is necessary. Hitherto in- machines
characterized as above stated, the differential
speed of the table has been obtained by con-
tinuously varying the speed of the centrif-
ugal governor through a friction device or
brake in some cases and in others by using a
variable speed frictibn driving gear with a
constant speed motor. Neither of these meth-
ods has given satisfactory results'in practice
for a reasonable length of time owing chiefly
perhaps to the tendgéncy of surfaces in fric-

tional contact only to slip, especially, as-

they become worn. : :

The object of our invention is to overcome
the -defects of machines in which friction is
relied @pon to -obtain differential driving.
As machines both for recording and repro-
ducing ‘only require to work without stop-

ping for a period of time equal to. that

which'is necessary for the longest record, we
take advantage of this fact and employ a
method -of driving which would be unsuita-

5 ble if the machine had to be continuously

driven for an indefinite time without stop-
ging.- According to our invention the num-
er of turns of the table and the speed

thereof are governed by the length and sur-.

face speed of a flexible driving band fixed at

one end to a shaft controlled to turn-at a

constant angular speed and wound thereon
with convolutions of symmetrically increas-

ing sizes, the surface speed and motion of the !

band when being wound on or off the ‘con-

‘machine. - This additional gearing

Specification of Letters Patent.. Patented Sept. 27, 1910.
Application filed July 18, 1809, Seziai No. 508,519, . . :

stant speed shaft being transmitied to an-
other shaft which turns the table directly on
through gearing. : T

The accompanying drawings show our im-,

provements embodied .in three" differently
constructed machines. for repreducing pur-

spring motors of the usual kind. - Alterna-
tively an electric motor may be used. The
attachment for recording purposes is not
shown in the drawings as it does not form
part of our invention. Sl

. Figures I and 2 of the draw'ngs represent
in elevation and plan looking éf)m under-
neath, respectively, the mechanism of a sound
reproducing machine embodying our im-

60

_poses, - the muachines being provided with.

65

70

provements. Figs. 8 and 4 represent similar

views of a mocified construction of the im-

proved machine. Figs: 5 and 6 also repre- .

sent similar views of another modified con-

“struction of the improved machine.

75

In the several machines illustrated the -
speed- of the table is controlled biy the sur- .
e

face speed of a flexible bund coi
end upon 2 shaft with convolutions of sym-
metrically progressing’ sizes, which band

d at ome -

80

while being coiled or uncoiled with the shaft
rotating. at a constant speed, travels with a -
symmetrically varying ‘speed, the variable

motien thus obtained being transmitted tothe

85

table spindle. Each machine illustrated is -

also provided with additional gearing so as

to enable the table to turn at a -constant

angular speed and reproduce. records made
In -the ordinary way for a constant speed
is pro-

90

vided with suitable clutch mechanism so that

1t can be thrown.in or out at will and the

table be driven at a differential or a con- .

stant angular speed. . *
Referring first to Figs: 1 and 2. 'The

95

motor is governed to turn at a constant -

specd, and normally, in accordance with our
invention it drives the tablé through the
flexible band. The bed plate of the mecha-
nism is re%resented by T the spring box of
the meotot by

3, the table spindle by 4 and the arbor of the

motor or spring box by 5. The motor is’
-wound up through the gear wheels 6 and 7

and the shaft 8, which 1s adapted at its end'
9 to receive a crank (not shown)>~A spur
wheel 10 is fixed ors-the arbor 5, end this
gears into another spur wheel 11 fixed on a

i shaft. 12 mounted in the standards 13 and

2, the centrifugal governor by

100
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14 On the shaft 12 is also fixed a. woem
wheel 122 2 this gears with a worm spindie
16 -ecarried “jir-the standard 14.

~worm ‘wheel 17 is fixed on the spindle 16,

L

and this gears with'a worm 18 formed on the

spindle of the centrifngal governor 3. The
speed-of the moter is vegulaied in the known

- ¥ay by means of a lever 19 carrying a brake

10

15

shoe whick. presses upon the friction disk 20
-of the governor, a regulating handle 21 be-
ing provided. On a shaft 5%, eccentrically
.mounted, in relation to the arbor 3 is loosely
mounted a worm wheel 22 and. fixed to the
wheel 22 i5.a spur: wheel 235, The worm
wheel 22 gears with a worm 24 fixed on the
table spindle -t und the spur wheel 238 gears

‘with anqther spur wheel 23 loose on the

shaft 12, Fixed to the shaft 3*is'a fusee or

~grooved cous 26, to the large end of which

|32
ot

- 30
the shaft 12,

15 fixed @ rochet wheel 27 which is engaged
by a spring pressed pawl 28, pivoted to the

wheel 23, "A barrel 29, Is loosely mounted

on shaft 12 and is provided with a spur

wheel 20 fixed at ohe end and-a clutch mem-
ber 31 at the other end. "the spur wheel 23
has dlso a similar cluteh member 32 formed
on its boss. On the shaft 12 is a sliding
clutch member 33 adapted to engage with
either members 31 9r 32 so that either the
wheel 25 or the haivel 29 ¢an be turned by
One end of a Hexible baud 3t

‘is fixed to the harrel, ‘and the rest of the

band is wound around the fu-ece 26, the other

end of the band heing fixed to the latter at
35. Fixed on the shaft 52 is a spur wheel
36 which is geared with the wheel 30, and a

_spring box 37 is fornied on the wheel 36 and

40,

45

50

55

60

carrics a coil spring not shown iix the draw-
ing, one end of the spring beiny fixed to the
shaft 5* and the other to the hox 37. The
clutch sliding member 33 is actuated by a
lever 38 and rod 39. o
An’indicating device to iusure the correct
starting speed for records-of different diam-
eters consists. of aoworm 40 fixed at the end
of the shaft 5 and this gears into a worm
wheel 41 fixed on a vertical spindle 42 carry-
ing a peinter 43,0 A dial plate not shown 1
the drawing. is marked- as shown, at 44, {o

1T When

mdicate ditferent -sizes of records.

the band 34 1is fully wound on the fusee 26,

as shown in the drawing, the pointer indi-
cates the largest sized record that the ma-
chine will reproduce. - For lesser sizes of
records, the band would be wound on to the

fusee up to the point indicated on the dial ;

plate by the pointer and representing the
particular size of record. As the record is
being reproduced, the pointer recedes on the
dial plate. When the band is all-wound
upcn the drum, in order to reprodice an-
other record, it iz necessary to rewind the
bard an ta the fusee. A cmall hand wheo!
45 fixed on the end of the <haft 5*'is pro-
vided for this parpose.

A small .

When the macline is being used with
records which require a differential speed of
the table, the clutch member 33 is engaged:
with the barrel 29 anid the motor winds the
band 34 on to the barrel 29 from off the
fusce 26 turning this around at a symmetri-
ally progressive speed.
wheel 23 turns-this wheel 25 around idly and
the worm wheel 22 drives the table spindle 4

band 4 by bruking the fusee 26, When the
- 23, the table spindle 4 is driven at.a constant

shaft 12, wheels 25 and 23 and the worm
wheel 22 and worm 24, When the machine
is not -intended alse for ordinary records,
thie wheels 23 and 25 and the cluteh 33 are
dispensed with.: The pawl 28 would then ~.
pivoted to the serew wheel 22,

machine hereby illustrated, the- motor is

contretled to turn at a differential speed
by a governed constant speed shaft, and the

wound thercon when being drawn off or un-
cotled. Tn the Figs. 3 and™4 the bed plate of

-governor by 3, ihe table spindle by 4, and the

the arbor 5, wiich 1s carried in bearings in
the standards 0 and 51, is fixed a screw
wheel 53 and a cone o fusee 53 having a
spival groove rtnning around from one end

other shait 56 1s mounted in bearings in the
standards and has 77 tchet wheel 57 fixed

mounted on the shaft 56 and provided with a
pawl 39 pivoted ‘thereto and engaging with
the teeth of the ratehet wheel 57,0 To the
rateliet wheel 57 1s fixed o drom or barrel 60
opposite to the fusee 55. To the large end
of the fusee is fixed one end of a cord or
chain preferably a thin wire eable repre-
sented by 61, the other end of the cable being
fixed to the barrel GO epposite to the small
end of the fusee aud the cable being long
enough to wrap around the fusee for its full
length and pass over to the barrel as well.
When the motor is wound up fully, or when
the Largest sized vecord the machine can ac-
conunodate is to be uses, the fusee is empty
and all the cable is wound up ou the barrel,
The gear employed in this machine between
the motor and the table spindie and through
whic¢h the Iatter is trynad, proferably  con-
| sists of a serew or worm 63 fixed to the table
Pepindle 4 and this may engage with either
Ithe serew wheel 53 or 58, The table spindie
i 4 is monnted in @ bracket 63 which is adapt-

cally } The pawl 25 be-
ing -engaged with the ratchet wheel 27 the -

through the: worni 24, The coil spring in the-
spring hox 37 keeps an ceven tenston on the:
clutch mentber 33 1s engaged with-the wheel

angular speed by the motor -through the-

gearcd directly to the table spindle and is™

the wechanismi 1> represented by 1, the-
spring box of the metor by 2, the centrifugal -~

arbor of the motor or spring box by 5. On

70

856

Referring now to Figs. 3 and 4. In the -~

surface spred- of o flexible band spirally -

95

100

to the other..” Parallel with the arbor 3, an-°

105

thereto.  Another seoew wheel 8 is loosely -
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ed to swivel so that the worm 63 may be dis-
engaged at wili from the wheel 53 and l)e
engaged with the wheel 38, a lever such as

66 being provided for this purpose. The
table spindle 4 may alternetively be mount-

¢d in a fixed bearing in gear only with the
3. In this case ordinary records
could not be used. The shaft 56 being a
constant' speed shafi, when the worm 63 is

engaged with the wheel 58, the table spindle

will turn at a constant angular speed and
thus ordiary records can be used. The
shaft 36 is controlled so as to rotate at a

_constant speed by means of the centrifugal

overnor 3 and this is driven by screw gear-
ing from the wheel 58. The governor spin-

dle has a worm 18 cut thereon with which :
1109 and 110 is fixed another spoof or drum
181 to which the other end of the band-119

engages a worm wheel 70 fixed on a spindle
71.” The latter has also a worm 72 cut there-
on and this engages with the wheel 58. The
ordinary speed regulator acting upon the

- governor disk 20 is represented By the lever
19 and the handle 21.  The motor is wound

30

35

45

50

60
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-spuz wheel 106 which gears into

up by turning the shaft 56. The handle is
preferably fitfed to a separate spindle 75 on
which is fixed a gear wheel 76. The latter

.gears into another gear wheel 77 fixed to

the shaft 56. : S

An indicator is provided to ~nable the cor-
rect starting speed for a-record of any given
diameter to be assured.  This consists pref-
erably of a dial plate and a pointer geared
to the motor so as to make not more thun a

revolution while the machine is running

through the largest record. On the end of
the fusee ‘we fix a worm 40 and on a vertical
spindle 42 a-worm wheel 41, the pointer 43
being fixed to the spindle 42. The dial plate
is marked as indicated at 44 to correspond
with the different sized records which may
be used, and when the machine bas been run
down and ‘a record of a certain size is re-
quired to be used next, the machine is wound

up until the pointer comes oi)posite. the ;

mark referring to the particular size of
record. :
In the mschine illustrated in Figs. 3 and
6, the motor shaft is geared to the table
spindle and controlled by & centrifugal gov-
ernor to work at a constant speed and a flat
flexible band is employed in which the con-
volutions are formed one over the other.

The bad plate of the mechanism is repre-,

sented by 1, the spring box of the motor by
9, the centrifugal governor by 3, the table
spindle by 4, and the arbor of the motor or
spring box by 3. On the avhor 5 is fixed a
a pinion
107 fixed on a shaft 108 mounted in bear-
ings i the standarids 109 and 110. The shaft
108 also carries a Iarge spur wheel 111 loose
thercon and close to it a ratchet wheel 112
fixed on the shaft. On the wheel 111 is piv-
oted a pawl 113

and this engdges with the |

shown, pressing -the pawl into engagement
with the teeth.” There is also a pmion 114

Exed on the end of the shaft 108 and into
this gears a spur wheel 115 mounted on a ~

stud 116, the boss 117 of the wheel being
adapted to receive a crank for winding up
the motor.  While the motor is being wound
up, the spur wheel 111 remains stationary
owing to the pawl 113 riding over the teeth
of the ratchet wheel 112, the direction of the

winding” being opposite to that  indicated

by the arrows. :

70

75

Upon the shaft 108 is fixed a spool er

dium 118 to which -one end of the flexible
band 119 is fixed and upon which it is
wound as the motor turns the table. On
another shaft 120 carried by the standards

is fixed and upon which it is wound before
a record is commenced. Inside the spool 121
is a coil tension spring 122 against the re-
sistance of which the band i3 uncoiled from
the spool and by which the band js rewound

on the spool when the motor is being wound’

"8G

88

90

up and the po‘ssibilit&r of the band becomin(i;
r >

glack while being -drawn off ‘is obviate
Upon a shaft 123, also carried by the stand-
ards 109 and 110, is fixed a ratchet wheel
124 and locse upon the shaft 123 is mounted
a driving pulley wheel (23 pivoted to which
is a spring pressed pawl 126. The pulley is
in line with the spools 118 and 121 and the
band 119 passes partly round the pulley
from one spool to the other. Upon the shaft
123 is also fixed a worm wheel :127 which
gears with a worm 128 fixed on the table
spindie 4. Thus the band 119 can be wound
back on to the spool 121 from the spool 118
without turning the shaft 123 or the table
spindle 4 as the pawl 126 will ride over the
teeth of the ratchet wheel 124.- As the
spring 122 requires only abiout one fourth
the number of turns to wind it up that spool
121 makes. a reducing gearing of known con-
struction is interpased between the spindie
of the spring 122 and the spool 121 This
gear is indicated by the wheels 129, 130,
131 and 132, : o o
The centrifugal governor 3 is driven from

“the motor throtigh the spur wheel 111 which

gears into a pinion 133 fixed on a shaft 134
carried in brackets 133 and 136, The gov-
ernor 3 has a worm 18 fixed on its spindle
into which gears the worm wheel 138 fixed
on the shaft 134 While the motor is being
wound up, owing to the wheel 111 being free
to turn idly in one direetion, the governor re-
mains stationary.’

Assuming that this machine starts at the
proper speed for any given size of record,
the indicator provided for this pu pose con-
sists of the pointer 43 and a iial plate
marked. as indicated at 44, each mark repre-

ratchet teeth of the wheel 112 n spring, not i senting a reeord of a certain diameter, the

95

130

110

115

129

125
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1)ofxlter 43 being geared in this case to the

wheel 115 by means of 4 worm 40 fixed on
the boss thefeof which gears into a worm
wheel 41 - fixed on the spindle. 42 of the
poinfer. - The po.nter in the position indi-
cated represents that the spool 121 is wound
up for the largest size record that the ma-
chine will play. . If the-record to be used is
a smaller one, the boss 117 will be turned
around by the handle so as to wind off the
spool 118 a sufficient length of the band for
and to turn the pointer around until it indi-
cates the mark corresponding to the size of
the record to be used: Lo

For the purpose of enabling the table in
this machine to turn-at a constant speed so
that records made in the ordinary way can
be used, we arrange that the table-spindle 4
can-be directly coupled up to the motor with-
out the band 119 etg
merely running idly during .the time. - This
adjustment can be obtained by fixing a spur
wheel 144 on the -shaft 123 and loosely

mounting another spur wheel 145 on the.

shaft 108 gearing with the wheel 114. The
wheel 145 1s provided with a clutch jaw 146
and a sliding clutch jaw 147 is fixed so as to
tarn with and on the shaft 108. A shipping
lever 148 is provided to close these jaws. to-
gether or to separate them as required and

a handle indicated by 149 may be mounted in .

any suitable position.to actuate the lever
148. . : e
- The clutch is preferably provided with in-
clined toothed jaws so that it would force
itself cut of engagement in the event of the

" miachine being run beyond a certain limit

40

when the speed of the band: would more

than equal the surface speed of the pulley |

125 owing to the convolutions of the band on
the spool 118 increasing in size. -
The retarding or stopping device in' the

 form of a hrake acting on the friction disk

45

50

w
ot

60

€5

90 of the governor in the known way is not

_shown. in the drawing.

What-we claim as our invention and de-

sive to secure by Letters Patent of the United
States is:— Co , S

1. Driving mechanism for sound record-
ing and reproducing machines comprising in
combination, a record. operating spindle, a
motor, a constant speed” shaft member, a
revolnble hody having convelutions of sym-
metrieally increasing size for driving said
spindie.and a flexible element trained about
said body and shaft member whereby a sym-
wetrically variable speed of a limited num-
ber of revolutions is hmparted to said
spindle, '

9, Driving mechanism for sound racord-
ing and reproducing machines comprising in
combination. a reeord carrying spindie, a
motor, a_emstant speed shaft driven from

said motor, a member having a gradually.

inereasing ‘peripheral surface geared to said

ectively acting, the Iatter.

. 971,068

spindle, and a flexible element trained about
said member and constant speed shaft for
imparting a limited humber of revolutions
to said spindle at a constantly varying speed:
_ 3. Driving mechanism for sound record-
ing and repraducing machines comprising in
combination, a record carrying spindle, =

“motor, a constant speed shaft driven froia

said miotor, a flexible element adapted to be
wound and unwound on-said shaft, and
mechanisms operated by said element for im-
parting a limited number of revolutions to
said spindle at a constantly varying speed.

' 4. Driving mechanism for sound record-

ingand reproducing machines comprising in
combination, a record carrying spindle, a
motor, a constant speed shaft driven from-
said motor, a flexible element adapted to be
wound and unwound on said shaft, mech-

. anisms operated by said element for 1mpart-

ing a limited number of revolutions to said
spindle at a constantly 'varyms speed, and
means for connecting said spindle with said

“motor for operating the former at a con-

stant speed. , .
5. Driving mechanism for sound record-
ing and reproducing machines comprising
in_combination, a record carrying spindie,
a motor, a constant speed shaft driven from

‘said ‘motor, a member having a gradually
_increasing peripheral surface geared to said-

spindle, a flexible element trained about said

member and constant speed shaft for im-
parting a limited number of revolutions to
said spindle at a constantly varying speed,

said motor for driving the former at a con-.
stant speed. ‘

6. Driving mechznism for sound record-

‘ing and reproducing machines comprising

T

in combination, a record carrlying spindle,
a motor geared to said spindle, a shaft, a
governor for rendering the speed of said
shaft constant, gearing connecting said shaft
with said motor, and mechanism including a
flexible element for operating said spin(Tlc,

80

85 -

90

9

110,

said element being wound about said shaft -

for operating and controlling the speed of

‘said spindle through said mechanism.

7. Driving mechanism for sound record-
ing and reproducing machines comprising
in’ combination, a record carrying spindle, a
motor geared to said spindle, a shatft driven
from said motor, a governor for rendering
the speed of said shaft constaut, mechanism
including a flexible element for operating
said spindle, said element being wound about
said shaft for operating the spindle through
said mechanism, and means for connecting
said spindle for direct operation from said
motor and rendering suid mechanism and
element inoperative®or rendering said mech-
anism and elemeut operative and throwing
said spindle out of direct driving connection
with said motor,

15

120

125

130

3 varyl ed, 100
and means for connecting said spmﬁle with .
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8. Driving mechanism for sound record-
ing and reproducing machines ‘comprising

© in ecombination, a record carrying spindle, a

motor, a shaft driven by said motor, a gov-
ernor for rendering the speed of said shaft
eonstant, and-mechanism coacting with and
including a flexible element connected with
said shaft for imparting a limited number
of revolutions to said spmdle at a constantly
and svmmetrically varving speed.

9. Driving mechanism for sound record-

~ing and reproducing machines comprising

30

in combination. a’ record carrying spindle,

a motor; and two rotating members and a-

iexible element operatively econnecting: the
same for driving said spindle, one member
being driven from said motor and governed
to rotaie at a constant speed, the other of
said members being constructed and arianged
to receive said element about its periphery

and impart a limited number of revolntions
to said spindle at a varying speed during

the travel of said element about said member.

~ 10, Priving mechanism for sound record-:
“ing and reproducing machines comprising

in comnbination, a-record carrying spindle,
a motor, a constant speed shaft operatet by
said motor, 2 rotating member having a grad-
wally and symnetrieally reduced periphery
and connected to drive said spindle, a cord
or cable arranged to be wound and unwound
on said menber and shaft to impart a lim-
ited number of revoluticus to said spindle

at o constantly varving speed, and means

for indicating the sturting speed. for vecords
of different sizes. :
11, Driving mechanism for sound record-

ing and reproducing machines comiprising
in combination, a record carrying spindle,

a motor, a constant speed shaft operated by

saidd motor, a rotating member having a
gradually and symmetrically reduced pe-
riphery and connected to drive said spindle,

a cord or cable arranged to be wound and
unwound on said wenber and shaff to im--

part a limited number of revolutions to said
spindle at a constantly varying speed, and

means operuted by said member for indicat-

ing the starting speed for records:of differ-
ent sizes. R
12, Driving mechanism for sound record-
ing and reproducing machines comprising in
combination, a record carrying spindle; a
motor, a constant speed shaft operated by
said motor. a rotating member having a

gradually “and- symmetrically reduncec pe--

ripliery and connected to drive said spindle,

a cord or eable arranged to be wound and

wnwound on-said member and shaft to im-
part a limited number of revolutions to-said

45

60

spindle at a constantly varying speed, jedns -

for winding said cord or cable on said meni-

ber prior toreproducing a record, and means:

operated by =aid member for indicating the

sturting speed- for records of different sizes

In testimony whereof we have signed our

names inthe presence of two subscribing -

witnesses. .
GEORGE OULTON.
CHARLES ABLETT. C
; WILLIAM EDWARD LIGHTFOOT.
Wiinesses: : B
Tromas Durron Evaxs,
Ry Jasmes UrQuuarer.




