
M , OULTON, C. ABLETT & W. E. LIGHTFOOT. 
X X , * . . . . S0UND RECORDING AND REPRODUCING MACHINE, 

. . . APPLIUATION FILED JULY 19, 1909. 

Patented Sept. 27, 1910. 
3. SHEET-SHEET.. . . :: 

971,008. 

Q utilizâ?iini åHREEre?i fünfŠNÁ3 
------7---- A352 MSX X dracar 

TML?T?NLILIITTI TIITLITLU TIJD | VISSA 
5- 3 0 || 1:a i : { 2 i 

| -- * * 2 

nº s 

| 
  



> . . . . . . . . . . . X G. OULTON, C. ABLETT & W. E. TIGHTF00T. 
† . . SOUND RECORDING AND REPRODUCING MACHINE, 

APPLICATION FE0 JJY 9, 1909 

971,068. Patented Sept. 27, 1910. 
- - - - 3 IEEE-8BEET 2, 

FÈS-SAFF È?-Ao 76 s|- K-40 76-augum ºyº 

53ó gufuvirulurgy Nn|NEAT TÍMID) é 
M | E GJ42ÄS —Ž LE SÉES 

  



. ** G. OULTON, G. ABILETT & W. E. LIGHTFOOT. I 
*** SOUND RECORDING ÅND REPRODUCING MACHINE X M. W 

M APPLIKOATION FILED JULY 19, 1809. * 971,068. Patented Sept. 27, 1910. 
a s HEETs-SHEET 3. 

W V 
5 Y 

N 408 4 N, 
| N7 ----- NENSIS 

ff | 06 ~- 

* * 

******** PALAZZZ4G 

5 

| ? 

    

  

  

  

  

    

    

  



UNITED STATES PATENT OEFEFICE. 
GEORGE OUILTON, CHARLES Aarlett, and wILLIAM EDWARD LIGHTFOOT, OF 

* - M LIVERPOOL, ENGELAND. 
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971,068. specification of Letters Patent. Patemted Sept. 27, 1910. 
' : Application filed July 19, 1909. serial No. 508,519. : ? 

To all whomº, it may concern: - | stant speed shaft being transmitted to an 
Be it known that we, GEORGE QUILTON, | other shaft, which turns the table directly on b - . CIARLFs ABLETT, and WWILLIAM EDw ARD :: through gearing. 

LIGHTFooT, subjects of the King of Great The accompanying drawings show our im 
5 Britain and Ireland, residing at Liverpool, i provements embodied in three differently 

in the county of Lancaster, England, haye || constructed machines for reproducing pur 
invented new and useful Improvements in i posses, the machines being provided with . . 
Sound Recording and Reproducing Ma- ? spring motors of the usual kind. Alterna 
chines, of which the following is a specifica- i tively an electric motor may be used. The 

o tion. W , . j attachment, for recording purposes is not 65 
This invention relates to improvements in i shown in the drawings as it does not form 

or connected with machin?s for recording i part of our invention. . . . . . 
and reproducing sounds on fiat disks. | . Figures 1 and 2 of the drawings represent 
The improvements refer to such machines in elevation and plan looking from under 

15 in which the relative surface speed between | neath, respectively, the mechanism of a sound 70 
the stylus and the spiral record line is in- ? reproducing machine embodying our irn 
tended to remain constant so that a symmet- | provements. Figs. 3 and 4 represent similar. 
rically progressive angular speed of the table views of a modified constructior of the im 

N in machines in which the record commences i proved machine. Figs. 5 and 6 also repre- * : 
2) at the periphery of the disk, and a symmet | sent similar views of another modified con- 75 

rically retrogressive angular speed when the } struction of the improved machine. V 1 * . 
record commences near to the center of the | In the several machines illustrated the 
disk is necessary. - Hitherto in machines || Speed of the table is controlled by the sur-. . 
characterized as above stated, the differential i face speed of 8 flexible band coiled at orie : 

25 speed of the table has been obtained by con- || end upon a shaft with convolutions of sym- 80 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 frictituin driving gear with a 
constant speed motor. Neither of these meth ods has given satisfactory results in practice 
for a reasonable E of time owing chiefly 
perhaps to the tendency of surfaces in fri? 
tional contact. only to slip, especially, as 
they become worn. N * 
The object of our invention is to overcome 

the defects of machines in which friction is 
relied üpon to obtain differential driving. 
As machunes both for recording and repro 
ducing only require to work without stop 
ping for a period of time equal : to. I that 
whichris necessary for the longest record, we 
talke advantage of this fact and employ a 
method of driving which would be unsuita 
ble if the machine had to be continuously 
drive for an indefinite time without stop 

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 

Gh 

4 ( 
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50 

| Referring first to 
motor is governed to turn at a constant speed, and normally, in accordance with our 

metrically progressing sizes, which band 
whil? being coiled or uncoiled with the shaft 
rotating at a constant speed, travels with a 
symmetrically varying speed, the variable 
motion thus obtained being transmitted to the 85 
table spindle. Each machine illustrated is 
also provided with additional gearing so as 
to enable the table to s turn at a -constant 
angular speed and reproduce records made 
in the ordinary way for a constant speed 
machine. This additional gearing is pro 
yided with suitable clutch mechanism so that 
it can be thrown in or out at will and the 
table be driven at a differential or a con- , stant angular speed. 

90. 

• 95 
Figs: 1 and 2. The 

invention it, drives the tabl? through the 
flexible band. The bed plate of the mecha- 100 
nism is represented by if the spring box of 

img. According to our invention the num- || the motor by 2, the centrifugal governor by . 
3, the table spindle by 4 and the arbor of the 
motor or spring box by 5. The motor is 

60 . . , 

} wound up through the gear wheels 6 and 7 105 one end to a shaft controlled to turn rat a || and the shaft 8, which is adapted at its end 
constant angular speed and wound thereon || 9 to receive a çrank (not shown).~Aspur 
with convolutions of symmetrically increas- i wheel 10 is fixed on the arbor 5, and this 
ing sizes, the surface speed and motiom of the ; gears into another spur wheel 11: fixed on a i 

55 band when being wound on or of the con- i shaft. 12 mounted in the standards 13 and 110 

  

  



1. On the shaft 12 is also fixed a wogn 
wheel 12º il this gears with a worm spindie When the inachine is being used with 

recordis wluich require a differential speed of 
16 carriedi in the standard 14. A small :: the tabile, the cluteh member 33 is engaged 
worm wheel 17 is fixed on the spindie 16, 
and this gears with a wyorm 18 formed on the 
Spindle of the centifi igal governor 3. "The 
Speed of the noter is regulaied in the known 
yay by means of a lever 19 carrying a brake 

0 

15 

shoe which, presses upon the fri?tion disk 20 
of the governor, a regulating handle 21 be 
ing proyided. , On a shaft 5, eccentrically 
moted, in reiation to the arbor 5 is loosely 
ili unted a worm wheel 22 and fixed to the 
wheel 22 is a spur wheel 23. The wor?n? 
wheel 22 gears with a worm 24 fixed on the 
table spindle 4 and the spur wheel 23 gears 
with anºther spur . wheel 25 loose on thc 
shaft. 12. i Fixed to the shaft 5 is a fusee or 
grooved coli e 26, to the large end of which 

2 5 

| 30 

is fixed arche wheel 27 Fisich is engagedi 
by a spring pressed pawl I2S, pivoted to the 
wheel 23. Á barrel 29, is loosely, mounted 
on shaft 12 and is provided with a spur 
whee? 30 fixed at one end and a clutch mem 
ber 31 at the other end. The spur wheel 25 
has also a similar clutch member 32 formed 
on its boss. On the shaft 12 is a sliding 
clutclu miember 33 adapted to engage with 
either nembers 31 or 32 so that either the 
wee? 25 or the parrel 29 can be turned bov" 
the shaft 12. One elit of a flexible band 3 
is fixed to the barrel. and the rest of the 
band is wound around the fu -ee 26, the other 
end of the band being fixed to the latter at 
35. Fixed on the shaft 5 is a spur wheel 
36 which is geared with the wheel 30, and a 
spring box 37 is formed on tle wheel 36 and 

40 
clutcli sliding member 33 is 

45 

50 

carries a coil spring not shown in the draw 
ing, one end of the spring being fixed to the 
shaft 5º and the other to tlhe fox 37. The 

VK actuated by a 
lever 38 and rod 39. 
An indicating device to insure the correct 

starting speed for records of different diam 
eters consists of a wort -0 fixed at the ed 
of the shaft º and this gears into a worn 
wheel 41 fixed? on a vertical spindle 42 carry 
ing a pointer 4:3. - Alial plate not shown in 
the drawing, is narked as shown, at 44, to 
indicate different sizes of records. When 
the band 34 is fully woul on the fusee :26, 
as shown in ilme drawing, the pointer indi 

55 

60 
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cates the largest sized record that the nua 
chine will reproduce. For lesser sizes of 
recordis, the band would be wound on to the 
fusee up to the point indicated on the dilial plate by the pointer and representing te 
particulur size of record. As tine recordi isi 
being reproduced, the pointer reeedes on tle 
dial plate. When the band is all wound 
uperin the drunn, in order to reprodice an 
other record, it i: necessary to rewindtila: 
bi nrl nr. f. : the fusee. " A cºm had vylen el 
45 fixed on the end of tlie s?aft 5º is pro 
vidled for this purpose. 

with the larrel 29 and tie inmotor winds the 
band 34 on to the barrel 29 - from off the 
fusee 26 turning this around at a symmetri 
caily progressive spced. The pawl 28 be 

70 

ing engaged with the ratchet wheel 27 the i 
wheel 23 turns this wheel 25 around idly and 
the worm, wheel 22 drives the table spindle 4 
through the woru 24. The coil spring in the 
spring box 37 keeps an even tension on the 
band 344 by braking the fusee 26. When the 
clutch member 33 is engaged with the wheel 
25, the table spindle 4 is diri yen at a constant 
angular speel by the noter through the : 
shaft i 12, wheels 25 and 23 and the worm 
wheel 2:2 and worn 24. When the machine 
is not intended also for ordinary records, 
tie wheelis 23 and 25 and the cluteh 33 are 
dispensed with. The pawl 28 would then - 
pivoted to the screw wheel 22. 

80 

85 

Referring now to Figs. 3 and 4. in the i 
machite hereby illustrated, the motor is 
geart i directly to the table spindle and is 
contrifled to turn at a differential speed 
by a governed constant speed shaft, and the 
surface speed of a flexible band spirally 
wound thereon when being drawn off or un 
coiled. In the Figs. 3 andi 4 the bed plate of 
the techanism is represented by 1, the 

95 

spring box of the metor by 2, the centrifugal -- 
governor by 3, the table spindle by 4, and the . 
arbor of the motor or spring box by 5. On 
tlhe arbor 5, w ich is carried in bearings in 
the standards ?0 and 51, is fixed a screw 
wheel 53 and a cone or fusee 55 having a 
spiral groove i running around from one end 

0) 

to tlhe other. HParallèl with the arbor 5, an 
other sh ít 56 is m9ited in bearings in the 
staliards and has sý tchet wheel 57 fixed 
the reto. Another sc. . Y wheel 58 is loosely : 
mounted on the slha ft (i and providled with a 
pawl 5!) pivoted theºret () and engaging with 
the teetlu of the ratchet wheel 57. To the 
ratchet wheel 57 is fixed a runu er burrel (60 
opposite to the fusee 55. "To the large endl 
of the fisee is fixel one end of a cord or 
chain preferably a tlain wire cable repre 
sented by 61, the oiler end of the cable being 
fixed to the barrel (60 epposite to the sinnall 
el of the fusee and the cable being long 
etnogrli to w rap a round the fusee for its full 
lengt li al par-s lov er to the lurrel as well. 
When he otor is wohl po fully, or when 
tle largest sized 'e','orol tle nachine can ac 
connullite is to be utsee 3, the fisee is empty 
ale ai time capie is woul ? do the barrel. 
"The gear employed in this nuachine between 
the motor and the table spiniie and through 
whi?ih, the latter is ti'ni dl, preferably con 
sists of a scºre w or worm (3 fix el to the table 
eindle 4 and this naay engage with either 
the screw wheel 53 or 58. "The talle sprincie 

20) 

- is motanted in a bracket G5 which is adapt- 130 

; ?| 
  

  



shaft 56 is controlled so as to rotate at a 
constant speed by means of the centrifugal 

15 

20 

governor disk 20 is represented 

. wheel 53. 

971,068 

ed to swivel so that the worm ?63 may be dis 
engaged at willi from the wheel 53 and 
engaged with the wheel 58, a lever such as 
66 being Fºydd for this purpose. The table spindle 4 may alternatively be mount- | 
ed in a fixed bearing in gear only with the 

3. m. In this case ordinary records 
could not be used. The shaft 56 being a 
constant speed shafi, when tihe worm 63 is 

with the wheel 58, the table spindle 
will turn at a constant angular speed and 
thus ordiniary records i can be used. The 

governor 3 and this is driven by serew gear- | 
ing from the wheel 58. The governor spin 
dle has a worn 18 cuut thereon with which 
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 | 

by the lever 
19 and the handle 21. The motor is wound | 

30 
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gears into another gear wheel '77 fixed to 

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

the shaft, 56. . . . . - 
An indicator is provided to enable 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 than a 
revolution while the machine is Niini 
through the largest record. On the end of 
the fusee we fix a worm 40 andl 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 unay 
be used, and when the nmachine has 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 opposite the 
mark referring to the RicikER size of 
record. 

In the maschine illustratedl in Figs. 5 andl 
6, the motor shaft is geared to the | 
spindle and controlled by at centrifugal gov 
ernor to work at a constant speed and a flat 
flexible bandl is employed in which the con 
volutions are formed one over the other. 
The bed plate of the nechanism is repre-. 

sented by 1, the spring box of the motor by | 

as 

shown, pressing the pawl into engagement 
with the teeth. There is also a pinion 114 
ffixed on the end of the shaft 108 and into 
this gears a spur wheel 115 mounted on a 
studi 6, 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 
drum 118 to which one end of the flexible 
band 119 is fixed and upona which it is º 

(Gn . wound as the motor turns the table. 
another shaft 120 carried by the standards 
109 and 110 is fixed nother spoof or drum 
12 to which the other endl of the band - 119 
is fixed aind 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 is uncoiled from 
the spool and by which the band is rewound 
on the spool when the motor is being wound 
up and the possibility of the band becoming rawn off is obviated - slack while being : 
Upon a shaft 123, also carried by the stand 
ards 109 and i 10, is fixed a ratchet wheel 
124 and locse upon the shaft. 123 is mounted 

80 

90 

95 
a driving pulley wheel 25 pivoted to which i is a spring pressed pawl 126. The pulleysis 
i the spools 118 and 
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 1 i9 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 i 124. - As the 
spring 122 requires only about one fourth 
the number of turns to windi it up that spool 
121 makes, a redueing gearing of known eon 
struction is interpºsed between the spindle 
of the spring 122 and the spool 12 l. This 
gear is indicated by the wheels 129, 130, 
31 and 132. · • • 
"The centrifugal governor 3 is driven from 

the motor ullhrough the spur willieel 111 which 
gears into a pinion 133 fixed an a shaft 134 
carried in brackets 135 and 136. The gov 
erior 3 has a worm 18 fixed on its spindle 

* . . 2, the centrifuga? governor by 3, the table i into which gears the worm wheel 138 fixed 
spindle, by 4, and the arbor of the motoror 
spring box by 5. On the arbor 5 is fixed a 

. spur wheel î06 which gears into a pinior. 
107 fixed on a shaft i 08 mounted in bear 
ings in the standaris 109 and 1 10. The shaft 
108 also carries a i-arge spur wheel 111 loose 
there on and close to it a ratehet wheel 112 | 
fixed on the shaft. () in the wheel 111 is piy oted a pawl 113 and this engages with the 
ratchet teetli of the wheel 112 a spring, not 

on the shaft 13-4. While the motor is being 
wound up, owing to the wheel 111 being free 
to turn illy in one direction, the governor re 
mains stationary. 
Assuming that this machine starts at the 

proper speed for any give size of record, 
the indicator provided for this pli pose con 
sists of the pointer 43 and sa il plate 
marked. as indicated at 44, each nark repre 

i senting a r?cord of a certain diameter, the 
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20 

- 25 

30 

35 

pointer 43 being geared in this case to the 
wheel 115 by means of i worn 40 fixed on 
the boss theíeof which gears into a worm 
wheel 41 e fixed on the spindles 42. ; of the 
pointer. The pointer 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 theº 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: " 

For the purpose of enabling the tabie 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 effectively acting, the litter merely running idly during the time. This 
adjustment can be öbtaine? 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 144. The 
wheel 145 is provided with a clutch jaw 146 
and a sliding clutch jaw l-47 is fixed so as to 
turm with and on the shaft 108. A shipping 
lever 148 is provided to close these jaws to 
a handle indicated by 149 may be mounted in 
any suitable position. to actuate the lever 
148. . ** 

The clutch is preferably provided with in 
clined toothed jaws so that it would force 
itself eut of engagement in the event of the 
nuachine being run beyond a certain limit 

40 

when the speed of the band I 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 brake acting on the friction disk 
45 

50 

5 5 

60 

20 of the governor in the known way is not 
shown in the drawing. 
What we claim as our invention and i de 

sire to secure by Letters Patent of the United 
States is:- * . w 

1. IDriving mechanism for sound record 
ing and reproducing machines comprising in 
combination, a record operating spindle, a 
motor, a constant speed shaft menumber, a 
revoluble body having convolutions of sym 
metrically increasing size for driving sail 
spinnelle. andl a ?lexible element traincd about 
said body and shaft nember whereby a syn 
metrically variable speedl of a limited num 
ber of revolutions is imparted to said 
spindle. 

2. IDriving mechanism for sound record 
ing and reproducing machines comprising in 
combination, a reeord carrying spindle, a 
motor, a cennstant speed shaft driven fronn 
said notor, a nember having a gradually 

gether or to separate them as required and | 

spindle, and a flexible, element trained about 
?aid member and constant speed shaft, for 
imparting alimited number of revolutions to said spindle at a constantly varying speed. 

3. IDriving mechanism for sound record 
ing and reproducing machines comprisingin 
combination, a record carrying spindle, * 
motor, a constant speed shaft driven fron 
said motor, 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. 
i 4. Drivingi mechanism for sound record 
ing and 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 impart 

70 

75 

80 

85 
ing a limited number of revolutions to said spindle , at a constantly tvarying speed, and 
means for connecting said Ää with said 
motor for operating the former at a con 
stant speed. . * 

5. Driving mechanism for sound record 
ing and reproducing machines, comprising 
incombination, a record carrying spindie, 
a motor, a cònstant speed shaft driven from 
said i motor, a member having a gradually 
increasing peripheral surface geared to said 

90 

95 

spindle, a ffexible element trained about said i 
member and constant speed shaft for im 
parting alimited number of revolutions to said spindle at a constantly varying speed, 
and means for connecting said spindle with 
said motor for driving the formêr at a con 
stant speed. - 

6. Driving mechanism for sound reçord 
ing and reproducing nmachines, comprising 
in combination, a record carrying spindle, 
a naotor geared to said spindle, a shaft, a 
governor for rendering the speed of said 
shaft constant, gearing connecting saidi?haft 
with said motor, and mechanism including a 
flexible element, for operating said spindie, 

100 

05 

110. 
saidi element. being wound about said shaft - 
for operating and controlling the speed of 
said spindle through i sail, nechanism. 

7. Driving mechanism for sound record 
ing and reproducing machines comprising 
in combination, a record carrying spindlle, a 
motor geared to said spindle, a shaft driven 
fronn said motor, a governor for rendering 
the speed cf said shaft constanut, mechanism 
including a flexible element for operating 
said spindle, said element being wound about 
said shaft for operating the spindle through 
said nechanismu, and means for connecting 
said spindle for direct operation from saidi 
motor andl rendering said mechanism? and 
elenment inoperativeror rendlering said mech 
anism and element operative and throwing 
said spindle out of direct driviling connection 

65 increasing peripheral surface geared to said il with said motor. 
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8. Driving mechanism for sound record 
ing and reproducing nachines conprising 

- in combination, a record earrying spindle, a 
motor, a shaft driven liy said motor, a gov 
ernor for rendering the speed of said shaft 
constant, and mechanism coacting with and 
including a flexible element connected with 
said shaft for impartig a limited number 
of revolutions to said spindle at a constantly and symmetrically varying spect. 

9. Driving mechanism for sound record 
ing and reproducing machines, conprising 

* in combination, a record carrying spindle, 

30 

a motor, and two rotating members and a 
5 ilexible element operatively, connecting the 
same for driving said spindle, one member 
being driver from said motor and governed 
to rotate at a constant speel, the other of 
saidi members being constructed and arranged 
to receive said element about its periphery 
and impart a limitedi number of revolntions 
to saidl spinelle at a v:arying speel during 
the travel of said elemaenit about said member. 

ing and reproducing nuachines, comprising 
in combination, a record carrying spindle, 
a moteor, a constant speed shaft operatel ly 
sai motor, a rotatig menulber having in grad 
tally and synimetricaliy : reduced periplhery 
annel connected to drive said spindle, a corul 
or cable arranged to be wound and inwound 
on said member and shaft to impart a linn 
ited number of revolutions to sail spitielle 

10. ?iriving manechanisian for sound record 

at au cºnstantly varying speed, andl means 
for inlicating the starting speel for recorels 
of different sizes. 

11. Driving mechanist for sounel recoral 

ing and reproducing machines, comprising 
in combination, a record carrying Spindle, 
a motor, a constant speed shaft operated by 
said notor, a rotating member la ving a 
gradually and symmetrically reduced pe 
riphery and connected to drive said spindle, 
a cord or cable arranged to be wond alud 
unwound on said nenhlber. and shaft to im 
part a linnited number of revolutions to Said spindle at a constantly varying speed, and 
means operated by said member for indicat 
ing tlie starting speed for records of differ 
ont sizes. . . , : , 

12. IDriving, mechanism for sound record 
ing and reproducing machines conprisig in 
combination, a record carrying spindle, at 
n:otor, a constant speed shaft operated by 
said motor. a rotating member having sa 
gradually and symmetrically reduced pe 
riplhery and connected to drive saidi spindle, 

said mhenber and shaft to im 
part a linnitel nunuler of revolutions to saidd 
iw ond on 

a croral or cable arrangel to be wound and 

spindle at a constantly i varying speed, nuneanus . 
for windling said cord or cable on said men 

45. 

ber prior to reproducing a record, and means : 
operated by said innenmber for indicating the 
starting speed for records of different si7as 

In testimony whereof we have signed our 
numes in the presence of two subscribing 
witnesses. . · · - 

(E0RGE 0UT0N. 
(CARES ABETT. , : 
WILLIAM EDWARD LIGHTF00T. 

Wii nesses: 
ToMAs I)t:"TroN JEvx Nis, 
RIDL:Y JAMEs URQUHART. 

  

  

  

  

  


