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To all whom it may concern: 
Beit known that I, STANLEY R. MACLANE, a citizen of the United States, residing at 

Boston, in the county of Suffolk and State 
of Massachusetts, have invented an Im 
provenient in Driving and Speed-Regulat 
ing Mechanisins for Phonographs, of which 

O 

5. 

20 

25 

80 

85 

the following description in connection 
with the accompanying drawings, is a specin 
fication, like characters, on the drawings representing like parts, 
This invention relates to phonographs, 

and among other objects aims to provide 
means for rotating the disk record table in 
a manner enabling economy of the disk 
material and an improved reproduction 
effect. 

Heretofore, so far as I am aware, it has 
been customary to rotate the disk record 
supporting table of the commercial phono 
graph at a substantially uniform rate of 
speed throughout the playing of the record. 
? the stylus is traveling adjacent the 
periphery of the record, it must track along. 
circles which are much longer, than the cir 
cles near the center of the record, but the 
time. occupied in making the complete ro 
tation for each circle is the same. Conse 
quently, the relative speed between the rec 
ord and the stylus for the large circles is 
much greater than for the small circles. To 
obtain the most perfect reproduction effect, 
the relative speed between the record and 
the stylus should be substantially the same 
throughout the playing of the record. 
A comparatively low speed is desirable 

: for the following reasons, . 
; (1). It reduces the wear on the stylus and 

40 - 
ord by the stylus and the setting up of for 

2) it reduces the scratching of the rec 
. eign vibrations; ,? 

and . 1. 

(4) It allows sufficient time to enable the 

(3) It reduces the force tending to press 
the stylus outward on the record track and tending to prevent perfect reproduction; 

stylus to faithfully follow not only over ex 
treme points, but also over the intermediate 
portions of the un lulations in the record 
path, and thereby easibles the most perfect reproduction of high pitched or soprano 
voices of high frequency of vibration. Obyi 
ously, if the record is rotating too rapidly 

Specification of Letters Patent, 

reproduction cannot be obtained. 

hitherto has been possible 

Fatented Apr. 3, 1917. 
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the stylus will be obliged to jump from 
point, to point with out tracking through the 
valleys. , ; , . 
There is, howet er, a limit to the low 

speed of the record. If too low, the |?????? 
it is, 

58 

60 therefore, desirably to drive the disk at a 
se: as near as possible to this lowest limit. 

in playing the recordshitherto used, the relative speed bety'een the stylus and ree 
ord has been as near as possible to the mini 
mum speed limit referred to, only while 
the stylus is tracking over the short circles 
near the center of the record. When the stylus is tracking o'er the large circles near 
the periphery of the record, the relative 
speel is much greater than is 
best reproduction e:fect. m . . 

By my inventior means is provided for 
varying the speed of rotation of the record 
to compensate for the differences in speed 

5 

70 
proper for the 

75 
due to the tracking of the stylus over circles 
of varying radii. În other words, means is provided for produ:ing a substantially 
form relative speed between the stylus and 
record throughout the playing of the rec 

uni- - 

30 
ord. This enables the maintenance of the . desirable low speed throughout the playing . 
of the record. 
This also enables a great economy in rec 

ord material. Where the stylus is obliged 
to track over long and short circles in the 
same time, it consu mes a greater length of 
record in following the large circles than 
would be necessary if the relative speed-be 
tween the styl??an di record were constant. 
By... my invention I am, therefore, enabled 
to make a record en a much smaller disk 
area than hitherto las been used. En other words, a greater length of composition 

of material than 9F can be recorded pel inch 
Also by maintaining a substantially uhi 

form relative speed between the stylus and 
record the longest compositions can be made 
on and reproduced from one record, Here 
tofore this has been impossible since the relative speed 

85. 

90 

00 

between the stylus and record. when the former is tracking circles near. 
the periphery of the disk, would be too high properly to reproduce the composition..." 105 
The character of the invention may be 

best understood by leference to the foil rivy 
ing description of in illustrative embodi 

  

  





45 the wound tape.9) 

ting a kerf 99 through one of the flanges of . 
the spool ind 'a key-hole slot 101 in the body 
of the sppol. The end of the tape is bent 
over to present an anchor enlargement 103. 

s. To connect the tape to the spool, the edge of 
an end portion thereof is presented to the 
communicating kerf and key-hole slot, and . 
the tape is slid laterally therein until its 
trailing edge passes beyond the flange of the 

10 spööl: Then the tape is bentsharply over 
the body of the spool at the end of the key 
hole slot and wrapped about the body of the 
spool as shown in Fig. 6, thereby securely 
anchoring the samé thereto. - 

5 The tape is led from one side of one spool. 
diagonally past the rocking lever to the ? 

t, posite side of the other spool. As a resu 
when one of the spools, is rotated in one di 
rection, it will draw on the transmission tape. 

20 androtate the other spool in an opposite di 
! rection, in the same sense as acrossed belt 
will produce a reversal of rotation between 
pulleys. . . . . . . . . 
When the rocking frame is in the position 

25 shown in full lines in Fig. 2, the motor 
driven shaft. 67 turning at a constant speed, 
will rotate the pinion 73, said pinion in turn 
driving the large gear 77 and spool 97. The 
latter will wind the transmission tape 98 

30 thereon, and thereby unwindsaid tape from 
the spool 95. This will rotate the latter in 
an opposite direction and with it the gear 89, said gear driving the pinion 75 on the 

- 19, and thereby rotating the table, 
85, shaft. . . . . . . . . . :: 

As the driving continues, the effective 
transmission radius of the wound tape, on 
the spool 97 will gradually increase, there 
by producing an acceleration in the rotation 

40 of the record table. On each complete rota 
tion of the spool 97, the effective transmis 
sion radius will increase by an amount equal 

| to the thickness of th? transmission t?pe..., . While the effectiye, transmission radius of 
rite driving spool 97 is 

gradually increasing, the effective transmis 
sion radius of the wound tape on the driven spool 95 is gradually decreasing. On each 
complete rotation of the driven spool 95, its 

50 effective transmission radius decreases by an 
amount equal to the thickness of the trans 

- The decrease in the effective transmission 
radius of the wound tape on the driven 65 spool produces a gradual increase in the ac celeration produced by the driving spool, so 
that a constantly varying angular accelera 
tion is imparted to the table shaft. . . 

. ... The transmission mechanism from the 
6 motor-driven shaft 67 to the table shaft 19 

is designed according to the size of record to 
be driven. For example, if a twelve inch 
record is to be used, the transmission is cal 

- culated to produce an acceleration in the ro. 
65 tation of the table throughout the transit of 

1,221,074. 

* 1 

. As a result the elative sp 

the spools and to preventt 

the stylus from the outermost circle to the 
innermost circle on the record, and thereby 
compensates for the reduction in relative 
travel betweenu stylus and record which 
would occur if the tible were rotated at a uniform rate of speed. . , , 

between the 
stylus and record is maintained substantially 
uniform throughout the tracking of the 
stylus from the outeriost to the innermost circle, with the resulting improvement in 

? 

70 

75 
the reproduction effect, the elimination of scratching, the objectionable outward pres. 
sure of the stylus on the record track, and 
the economy of record material, referred to. 
completed and it is desired to commence 
playing a second record, the rocking lever. 
83 is shifted from its full line to its dotted 
line position shown in Fig. 2, thereby caus 
ing the gears 77 nid 89 tõexchangeplaces, 
the gear 89 then becoming the driving gear, 
and the gear 77 becoming the driven gear. 
Thus by an extren tely simple adjustment the i necessity for first rewinding the tape, back 
onto the spool. 9 befop 
other record, is eliminated. When the rocking lever has been shifted 

When the playing of a record has been 

he playing of an 

se 

as described, the motor-driven shaft 67 through its pinion 73 will rotate the gear 89, 

spool 97. This spool, through the gear 7 : 
secured thereto, will rotate the pinion 5 on, 100 
the table shaft -19 and thereby rotate the 
The table shaft will be driven in the same 

direction as before, but the gears 77 and 89 
will be rotated oppositely to their previous 
directions. '': ' .. ' ?- ?- , 

Tó, retard the u ¥???? the tape from 
?????? out of the tape coils thereon, there ima vided diagonally opposite arms 105 (Fig.2) 

fulcrumed on pin iO7 secured to a plate 109 
intermediate the upper and lower plates 25 
and 27 referred to and held in position by 
the sleeves 31 ant bolts 29; and diagonally 
ºpposite armas 111 fulcrunedon pins 13 se 
cured to said plate 109. ty ' ' ' ..., The 'arms are pressed against the tape 
wound on the spools, by helical springs 115. 
and 115, connect d thereto. The movement 
of said arms by slid springs may belimited 

95 
the latter rotating the spool.95 and causing 
the winding of the transmission tape thereon 
and the unwinding of the tape from the 

105 

e pro 
10 

15 

120 
by stoppins 11 secured to the plate 109. These stops will serve to prevent engage ment of one pair of diagonally opposite 
pair of diagonal Zopposite arms is in active 
engagement with the tape. These arms will 
also assistinholting the spool gears 7 and 

arms with the mechanism while the other. 
I25 

89 in mesh with the pinions. 73 and 75 in their different positions of adjustment. 
The retarding force produced by the en- 180 
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30 

40 

50 

... ', 

agement of said arms with said tape, the 
? of the rotating parts of the trans 
mission in their bearings, and the drag of 
the stylus on the record, combine to resist 

5 the pull on the transmission tape. The mo 
tor driven shaft is rotated with a substan 
tially constant force, but the work on said 
shaft increases during the course of the 
playing of a record owing to the accelera 
tion of the table shaft. For example, at the 
commencement of the playing of a record, if 
the spool 97 is empty and the spool 95 is 
filled, the pinion 73 will rotate said spool 
97 with a mechanical advantage which grad 

5 fective transmission radius on said spool, 
and the tape will draw on the spool 95 with 
a mechanical advantage, gradually decreas 
ing as the effective transmission radius of 
the tape accumulated thereon decreases. 
Both of these factors combine to ?????{{ 
increase the work on the motor-driven shaft 
as the table shaft 
ated. - 
The helical spring 115 which draws the 

arms 105 and 111 into engagement with the 

20 

is progressively acceler 

25 

tape on the unwinding spools, may be of 
greater strength than the spring 115 and 
serve advantageously to compensate for this 
increase in the work. As the tape on a spool 
unwinds, the active arm moves gradually 
inward toward the axis of the spool and 
therefore the tension of the helical spring 
is gradually lessened and the brake action 
of the arm on the spool is gradually reduced, 
thereby desirably reducing the work on the 
motor-driven shaft referred to proportion 
ately to the increase of the work on said 
shaft due to the acceleration. 

35 

when the playing of the record thereon, has been completed. To accompli?h this, there 
is provided a brake bar 119 (Figs. 2, 4, 5. 

45 

- resilient brake shoe members 125 for en gagement, with flanges of the spools and re 

spools. 
. The operation of the 
means is as follows: It may be supposed, for example, the tape 
is being wound on the spool 95 and unwound 
from the spool 97. The coils of tape will 
accumulate on the spool 95 until the wound 
material is built up to a point where it will 
come into engagement with the brake actu 
atting member 127 as shown in Fig. 6. The 
slight additional winding of the tape on 
the:spoof will turt the bar 119 in a clock 

60 

65 wise direction (Fig. (3) and thereby press. 

ually decreases, as the tape builds up its ef. 

Next will be described means for auto matically stopping the rotation of the table 

and 6) fulcrumed centrally between its ends . 
on a pin 121 carried by ears 123 projecting 
from the hub 85 of the rocking lever 83. 
The ends of this bar are forked to present. 

silient brake applying members 127 for en 
gagement with the tape wound on the 

brake stopping with the hole 157, and the armift has a 

1?81,074 

the brake shoe 125 against a flange of the 
spool 97, and thereby automatically arrest 
further rotation of the spools and tape. 
When the rocking frame is shifted from 

its full line to its dotted line position to 
play the next record, the drive will auto 
matically commence promptly on the throw 
ing of the gears 77 and 89 into mesh with 
the pinions 75 and 73 without the brake. 
being effective to prevent the starting of 
the drive, This is due to the fact that the 
tape is now being wound on the spool 97 
and unwound from the spool 95. The driv 
ing force applied to the spool 97 drags on 
the tape and tends to pull the same away 80 
from the brake actuating member 127, there 
by automatically. releasing the brake shoe 
125 from the spool 97. Wher sufficient tape 
material has accumulated on the winding 
spool 97, it will engage the actuating arm 85. 
127 and apply the brake sli.e. 125 to the 
flange of the unwinding spe, in a manner 
similar. to that described. An important feature of th?” invention re 
lates to means for indicati) is the two posi 
tions of the carrier for the spools and tape. 
To accomplish this, there is provided a fol 
lower 129 (Fig.2) pivoted intermediate its 
ends on a pin 131 secured to the upper plate. 
25 referred to. This follower has one end 95 
133 for engagement with the tape on the 

70 

5. 

.90 

spool 97, and an opposite end 135 for en 
gagement with the tape on the spool 95. A 
short arm 137 projecting from the follower, 
is connected by a rod 139 with one arm of a loo 
bell crank.141 fulcrumed on a pin 143 se. 
cured to the plate 25. The other arm of 
the bell crank is connected by a rod 145 
with an arm 147 of an index lever pivoted 
loosely on a crank shaft 149 (Figs, 2 and 105 
8), the upper end of which is journaled in a dial plate 151 having a flange 153 set in 
an aperture in the top of the phonograph 
case and provided with an arm 153 (Fig. 
1) secured to the upper plate 25, referred 
to. The lower end of said shaft is journaled 
in a bearing in an extension 155 (Fig.1), . 
on the bottom plate 27 referred to. . . . . 
The dial plate 151 has a pair of 

110 

holes . . 
157 and 159 (Fig. 2) therein. The arm .147 115. 
of the index lever, is offset slightly from 
an arm 147 of said lever. The end of the 
armº 147* has a button 161 for registration 
button 163 for registration with the hole 159. 
The registration of the buttons with the 

holes indicates the directions the rocking 
spool carrier should be shifted to play the 

20 

next record. To rock said carrier, it is con 
nected by a linl 165 with a lever 167 ful. 125 
crumed intermediate its ends on a pin 169 fast on the plate 25, said lever being con 
nected by a link 171 with a crank 173 (Fig. 1 
8) on the shaft 149 referred to. A pointer. 
arm 175 is mounted 'fast on the upper end 130 

  





referred to. 

with a third 

C 

the table. 

- proper adjustment of the 
5 

20 

e 

with a crank 218 (Fig. 8) on the shaft 149 
Teo indicate the adjustment of the crank 

shaft to bring the gear carrier 203 in posi 
tion to produce the constant rotation of the record, the dial plate 151 may be provided 

air of holes 219 (Figs, 2 and 
. . When the pointer arm is directed to 3) 

either of the holes 219, the gea carrier 203 
will be shifted to render its gears active for 
transmitting a constant speed of rotation to 
To facilitate the understanding 

pointer arm for 
driving the table for the different sized ac 
celerated speed records or the constant speed records, the following arrangement may be 
adopted. The twelve inch record may have 
a central zone colored blue, and the index 
lever for the twelve inch record may have 
its buttons 161 and 163 colored blue. The 
nine inch record may have a central zone 
colored white, and the index lever for the 
nine inch record may have its buttons 185 

25 

so 

35 

40 
readily 

45 

50 

shaft.: The relative diameters of the 

and .187 colored white. The holes 219 
for the constant speed may be plugged 
with buttons colored red. If a blue button 
is visible at the dial plate under the pointer 
arm, it indicates the transmission unit for 

of the . 

the bluie. center, twelve inch record is in active position for playing. If a white but 
ton is visible at the dial plate, it shows the 
transmission unit for a white center, nine inch record is in active position for playing. 
With the pointer arm out of registration 
with the white button and blue button holes 
and in registration with a redbutton, the 
transmission for the constant speed is in po 
sition for playing. .• ? ? ??? ” ; 

The design of the transmission units for 
different sized accelerated records may be 

determined from considerations 
which will be apparent from the above de 
scription including the diameters of the inner 
and outermost groove circles of the record 

1221,074 

boundaries of the area covered by the record 
groove. . 

Compositions of varying length may be 
récorded within this area, but the gover 
nor must be set to rotate more rapidly in 70 recording a short composition than in re cording a long composition...' . 
This is essential since each time a record 

is played the tape should be wound from 
one spool to the other so as to be in readi 
ness to rewind substantially its full length 
in playing the next record. . . 

If a record larger than one having a re cording area bounded by the dimension re 
ferred to is to be used, a spool and tape 
mechanism of 
ployed.’ '; 4 . 

The rotation of an accelerated record does - not need necessarily to begin after the trans 
mission tape has been completely unwound 
from either of the spools, but it may begin 
somewhat before it is completely unwound, since a slight change in the position of the stylus wit 
tape on the spools will not produce a change 
from normal reproduction sufficient to be detected by the human ear. 
The crank shaft and its connections with 

the carriers of the first, second and constant 
speed units, may be relied upon to deter mine the different positions of adjustment 
of the carriers and to hold the latter.jn said positions. When the carriers för any of the 
units are shifted to bring their gears into 
mesh with the motor-driven shaft and table shaft pinions, the crank for such carrier will 
be in dead center position so that the turn 
ing of said crank in either direction will 
draw the carrier gears away from said pin 
ions. For example, in Fig. 11 the carrier 
gears 7 and 89 for the first unit are shown 

and the constant speed of the motor-driven 
ars 

the diameters of the spools and the thic ines 
and length of the transmission tape are, of 
course, factors in determining the amount 
and character of the acceleration imparted 
from the motor-driven constant speed shaft. to the accelerated table shaft. 

5. 
time required to play a composition should 
be determined. This would indicate the size of record appropriate for recording the com: 

do 

65. 

In making records in accordance with the present-invention, as a preliminary step the 

position-for example, whether the record 
should be nine inches or twelve, inches in ... diameter. 
The construction and proportions ot the 

transmission spools and tape may be de 
signed with respect to definite large and 
small circles of the record marking the 

in mesh with the pinions 73 and 75 and the 

respect to the winding of the 

75 

80 
diferent dimensions is em 

85 

90 

95. 

100 

05 

crank 173 is in its dead center position. If 
the crank is shifted slightly in either a clock 

110 wise or a contraclockwise direction, it will operate through the connections between it. - 
and said carrier to rock the latter and move 

gears thereof away from the pinions. 
to its position shown in Fig.11 with its gears meshing with the pinions, the gears 
for the second carrier will be out of mesh 

the 
. the carrier for the first unit is shifted . 

115 

with the pinions for the second unit, and 
the gears of the carrier, for the constant 
speed unit will be out uf mesh with the 
motor-driven shaft 
said unit, - 

Similarly, whe 
second unit is in dead center 
carrier of said unit will be shifted to bring 

20 
and table shaft gears of . 
the crank 195 for the 

125 its gears into engagement with the pinions 
thereof, and the carriers for the first and 
constant speed units will be in inactive posi tions. ... : 
... Similarly, when the shaft 218 for the con 30 
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stant speed unit is on dead center its gears 
will be thrown into active position and the 
gears for the carriers of the first and second 
units will be in inactive positions. 

6 The cranks for te several units are dis 
osed on their shaft in ???? ??????????? angu ar relation to maintain the relative posi 

tions of the carriers as above described. 
The tempo may be varied by the usual 

speed controlling device coöperating with 
the governor and therefore need not be 
shown herein. The relative speed between 
the stylus and record, however, will remain substantially constant throughout the play 
iing of a record after its desired. tempo is 
determined. - 

To prevent the interruption of the play 

0. 

5 

ing of an accelerated record, the crank shaft 149 may be provided with a disk 221 (Fig. 
8) fast thereon, having a flange containing 
diametrically opposed holes 223. A rod 225 
is entered through an aperture in a lip 227 
depending from the dial plate flange 153 
and is connected to the handle of the usual 
turn table brake 229 (Fig. 3). When the 
crank shaft is turned with the pointer arm 
in registration with either of the red but 
tons, one or another of the holes 223 will 
be in registration with the rod 225, thereby 
permitting the rod to pass therethrough and 
the brake 229 to be applied as desired. 

... When, however, the crankshaft is turned to bring the pointer arm in registration with 
either the blue or the white buttons, the 

20 

25 

30 

5 

will be presented against the rod 225 and 
will prevent the application of the brake 229 
to the record table and the arrest of the lat ter thereby. 

40 
positions of adjustment, a hexagonal wheel 
231 (Figs, 1 and 10) may be mounted fast 
thereon having flat faces being adapted to 
be engaged by a spiring-pressed plunger 283 

45 
cured to one of the walls of the phonograph 
casing. i v - 

In some cases it may be desirable to drive 
the meclianism by means of an electric mo 
tor. To accomplish tilnis, there may be pro 
vided an electric motor 239 (Fig. 12) which 
would be substituted for the spring motor 
35 and the governor described and would 
be provided with usual governing means 
which need not be shown herein. . . 
Means may be 'ovided for automatically 

stopping the motor on the completion of the 
playing of a record. To accomplish this, 

50 

55 

the roller contacts 241 and 243 (Fig. 13) 
60 may be provided on the ends of binding 

sists 245 and 247 projecting through a car 
iii. 249' adapted to move somewhat in a 
slot in one of the spring-pressed arms 105 
engaging the tape coils on the spool of a 

65 arrier. The contact. 241 may be connected 

solid portion of the flange of the disk 221 

To hold the crank shaft. in its different 

mounted in a sleeve 235 on a plate 237 se 

7 

by a wire a with a battery B connected in 
turn by a wiri b with the electric motor 239, 
the latter being connected by a wire c with 
a wire di conrected to the contact 243. 
On the commencement of the playing of to 

a record the 'ontacts 241 and 243. will en 
gage the metal tape wound on the filled 
spool and sail tape will serve as a bridge 
contact for connecting the contacts. 241 and 
243, thereby completing the circuit to the is motor. 
In the cours of the playing of the record, 

the tape will be wound from the filled spool 
to the other spool and finally the contacts 
will pass front the end of the tape onto a so 
bare part of the spool. Preferably the spool 
is formed of insulation material so that promptly on 1 he passage of said contacts 
from the tape to the bare spool, the circuit 
to the motor vill be broken and it will be ss arrested. 
The contact arrier 249 may readily move 

slightly relativ aly to the arm 105 and insure 
the engagement of the contacts with the tape 
and the bare spool. Obviously when E. 90 
arm has moved into engagement with the 
spool, its point of contact there with is nearer 
the free end of the arm than when the latter 
engages the tape wound thereon. 
The electrical connections described will 95 

serve to control the stopping of the motor. 
when the carrir is in one of its positions, 
To arrest the motor when the carrier is 
shifted to its other position, one of the 
spring-pressed arms 111 may be equipped 100 
with a contact carrier and wheel contacts 
251 and 253 , si nilar to those , described for 
the arm 105. The contact 251 maybe con 
nected by a wir e with the wire a referred 
to, and the contict 253 may be connected by 
a wire f with the wire di referred to. As 
a result, when the carrier is shifted to bring 
the tape into engagement with the contacts 
251 and 253, this notor will be started an ill 
will continue to run until the tape is unello 
wound from the spool and the bare-spool en 
gages said contacts. Then the circuit will 
be automatically broken to the motor and 
the latter will b arrested. 

Obviously, the shifting of the carrier 

105 

ill 5 serves not only o bring its gear into mesh 
with the motor-criven shaft and table shaft pinions, but also automatically to complete 
the circuit to the motor to start the same. 
The automatic motor stopping means for 120 

both the first and second transmission units is the same and therefore a description of 
the stopping meins for one will suffice for 
both, . - 

This automatic motor stopping means de 
sil'ably coöperate; with the brakes described 
for arresting the rotation of the spools since 
the power may be cut off from the motor and 
thereby substanti-illy relieve the work of the 
brakes in arresting the spools, Obviously, so 

25 
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20 bein 

25 

35 

40 

50 

the brakes can much more readily overcome 
the kinetic energy of the moving parts after 
the power of the motor has been cut off. 
To complete the circuit to start the motor 

on the shifting of the carrier of the con 
stant speed unit into effective position, the 
latter may be provided with a switch arm 
255 (Fig. 12) adapted to bridge fixed con 
tacts 257 and 259 adjacent thereto, the 
fol'ner being connected by a wire g with the 
wired referred to, and the latter by wire h, 
with the wire a referred to. When the car 
rier is shifted to one of its active positions, 
the switch arm 255 will connect the contacts 
257 and 259 and thereby complete the circuit 
to the motor. To complete the circuit to the 
motor when the carrier is shifted to its op 
posite effective position there may be pro 
vided fixed contacts 261 and 263, the former 

connected by a wire m with the wire 
a referred to, and the latter being connected 
by the wiren with the wire d referred to. 

hen the switch 255 engages these contacts 
the circuit will be completed to the motor. 
The three transmission units may be car 

ried by and so connected with the upper and 
lower plates 25 and the intermediate plate 
109 bound together by the bolts 29 and spac 
ing sleeves 31 referred to, that all of said units may be readily bodily removed from 
the casing 1 for purposes of repair or re 
placement of parts thereof. 
Having described one illustrative embodi 

ment of the invention without limiting the 
same thereto, what I claim as new and de 
sire to secure by Letters Patent, is:- 

1. In a phonograph, the combination with 
a record support, of means to rotate said 
support including a pair of rotors, a flexible 
transmission member connecting the latter, 
means to operate said rotors to draw said 
member alternately in opposite directions to 
and from said rotors, and means to drive 
said support from the latter while said mem 
ber is being drawn in either of said direc til Ons. " 

2. In a phonograph, the combination with: 
a record support, of means to rotate said 
support including a pair of rotors, a flexible 
transmission member connecting the latter, 
means to operate said rotors to draw said 
member to and from the same, and means to 
drive said support from either of said rotors, 

8. In a phonograph, the combination with 
a record support, of means to rotate said 
support including a pair of rotors, a flexible 
transmission member connecting the latter, 
and means to operate said rotors to draw 
said member to and from the same, said ro 
tors having provision permitting them to 
be alternately driven by said transmission 
member to impart rotation to said support. 

4. In a phonograph the combination with 
a support for a disk record, of mechanisms 
to positively drive said support with pro 
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gressively varying speed, and means provid 
ing, for the playing of successive, records 
without interruption from said mechanisms. 

i5. In a phonograph, the combination with 
a record of means to rotate said 
support including a pair of rotors, and a 
member connecting the latter having provi 
sion for transmitting rotative movement 
from said motor to ? support when wound 
on or unwound from either of said rotors. 

6. In a phonograph, the combination with 
a record support, of means to rotate said 
support including a pair of rotors, a flexible 
transmission member connecting the latter, 
and means coiperating with said rotors for 
rotating said support in the same direction 
while said rotors alternately rotate in oppo 
site directions. ge 

7. In a phonograph, the combination with 
a record support, of means to rotate said 
support including a pair of rotors, a flexible 
transmission member connecting the latter, 
and means to rotate said support while driv 
ing said rotor's alternately in opposite direc 
tions to wind said member on and unwind 
the same from said rotors. 

8. In a phonograph, the combination with 
a record support, of means to rotate said 
Support to produce a substantially constant 
relative speed between a stylus and a record 
on said support, comprising a pair of rotors, 
a flexible transmission member connecting 
the latter, and means cooperating with said 
rotors and member tot drive said support 
while said member is being wound on or un 
Wound from either of said rotors. 

9. In a phonograph, the combination with 
a record stupport, of means to rotate said 
support with a progressively increasing an 
gular acceleration including a pair of rotors, 
and a flexible transmission member connect 
ing the latter having provision for transmit 
ting rotation to said support while wind 
ing on or unwinding from either of said 
I'otors. 

10. In a pluonograph, the combination 
with a record support, of means to rotate 
said support including a pair of rotors, a 
transmission member connecting the latter, 
gear's for said rotors, driving and driven 
gear's adjacent said rotors, and means bodily 
to shift said roto's to cause their gears to 

70 

75 

80 

85 

90 

95. 

100 

05 

EC 

5 

mesh with either said driving or driven 
geal's. 

11. Iu 
with a record Support 15, of means to rotate 
sil support including a pair of rotors 95, 
97, a transmission member 98 connecting said 
rotors, a carrier 83 for said rotors for bodily 
shifting the same to different positions, and 
mear is to impart rotation from said rotors to 
said support when the former are in either 
of said positions. 

12. In a phonograph, the combination 
with a record support, of means to rotate 

a phonograph, the combination 
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said support comprising a pair of rotors, a 
transmission member connecting the latter, 
and means including a rotative carrier for 
said roto's shiftable to render the latter 
alternately effective as driving and driven 
elements. . . 

13. In a phonograph, the combination 
with a pair of rotors, of a flexible transmis 
sion member connecting said rotors, means 
for driving one of said rotors. and a record 
support driven by the other rotor. 

14, In a phonograph, the combination 
with a support for a lisk record, of mecha 
nism to positively rotate said support with a 
gradually increasing angular acceleration 
and having means providing for playing 
successive records without interruption from 
said mechanism. . 

5. In a phonograph, the combination 
with a record support, of means to rotate 
said support including a pair of 'otors, a 
flexible transmission member connecting the 
latter, and means to engage said member and 
prevent tle coils thereof from opening out 
on said rotors. - 

16. In , bhoyograph, the combination 
with a record support, of means for rotating, 
said support including a pair of rotors and a 
flexible transmission member connecting said 
rotors, and means responsive to the accumu 
lation of said member on a rotor for auto 
matically arresting rotation of said rotors. 

17. In a phonograph, the combination 
with a record support, of means to rotate 
said support including a pair of roto's and 
a flexible transmission member connecting 
the latter, and means coacting with said 
member as it accumulates on one of saic 
rotor's for automatically arresting said 
rotórs. 

18. In a phonograph, the combination 
with a record support, of means to rotate 
said support including a pair of rotors, a 
flexible transission me inter connecting the 
latter, a carrier for said roto's shiftable to 
bring the latter in different positions for 

said spo 

55 

60 

windling and unwinkling sic! member, and 
means to prevent rotation of said rotors dur 
ing the shifting of said carrier. . . . 

1). In a phonograph, the combination 
with a record support, of means to rotate 

it including a pair of rotors and 
a flexile transmission member connecting 
the latter, and means automatically to arrest 
si rotors lbefore said member is completely 
iwon fronn either of the. 
20. In a phonograph, the comination 

with a reco'd sapport, of ineans to rotate 
sail support including a (riving rotor 
riven at a fixed speed: a flexile tape wind 

ing on itself on said «lriving rotor; an tun 
winding rotor from which said flexible tape 
is in wound from a coil built up in itself; 
andl. a «lriving connection between stilhe un 
winding rotor and the record support, where rotors, 

by a gradually increasing angilar accelera 
tion is in parted to said record stipport. 

21. In a phonograph, the combination 
with a record support 15, of means to rotate 
said stipport including a pair of roto's 95, 
97 and a trialismission member 98 connect 
ing ille latter, and a rake 119, 125, 127 for 
automatically arresting said rotors. 

22. In a phonograph, the conlbination 
with a record stipport 15, of lineans to rotate 
said support including a pair of rotors 95, 
97 and a flexible transmission member 98 
connecting ths latter, and brake means com 
prising a melnber 127 to engage a portion 
of the transmission member wound on one 
of Said rotors and a member 125 to engage 
the other rotor. 

23. In a honograplu, the combination 
with a record support, of mechanism to im 
part a grad Italy accelerated rotation there 
to, a manually operable brake for said sup 
port, and nea: is to prevent operation of said 
brake while said support is thus rotated. 
24. In a... honograph, the combination 

with a record support 15, of mechanism to 
rotate said sport including a controller 
175, a manually operable brake 229 for said 
support, an element 225 connected to said : 
brake, and a nember 221 connected to said 
controller to event operation of said brake. 

25. In a honograph, the coinbination 
with a record support 15, of mechanism to 
impart rotation thereto with a gradually 
increasing angular acceleration, mechanism 
to impart rota tion to said support at a con 
stant angular speed, a controller 175 for said 
mechanisms, i. brake 229 for said support, 
and means 221,223, 225 to prevent applit 
cation of sail brake during operation of 
said first-named mechanism and permit ap 
plication of slid brake during operation of 
said second-named mechanism. 

26. In a phonograph, the combination of 
a record support with a driving and a driven 
shaft, a carrier, rotative elements mounted 
thereon, flexible, transmission means con 
necting said - leinents, gears for the latter, 
gears on said shafts, and means for shifting 
said carrier to cause said rotative element to 
mesh with either of said shaft gears. 

27. In a phonograph, the combination of 
a record štypport with driving means therefor 
including a filcrimed carrier, rotor's mount 
el thereon, a flexible member connecting. 
said roto's, s'ear's for said rotors mount 
ed on sail crier, and driving and driven 
gears, sail carrier being adjustable to shift 
s:til rotor ge: , 's into and out of engagement 
with either of said driving and driven gears. 

2s. In a phonograph, the combination.gif 
a record suport with means for rotati?g 
sail support including driving and driven 
shafts, gears, thereon, a pair of rotors, a 
flexible. transmission member connecting said 

gears for said "rotors, a carrier for 180 
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said gears and rotors shiftable to cause said 
rotor gears to mesh with either of said 'shaft 
gears, and means for holding said carrier in 
its different positions of adjustment. 

29. In a phonograph, the combination of 
a record support with means for rotating 
said support including driving and driven 
shafts, gears thereon, a pair of rotors, a 
flexible transnission inember connecting said 
rotors, gears for said rotors, a carrier for 
said gears and rotors shiftable to cause said 
rotor gears to mesh with either of said shaft 
gears, and means for yieldably holding the 
carrier? in its different positions of adjust 
ment. 

30. In a phonograph, the combination of 
a record support with means for rotating 
said support including driving and driven 
shafts, gears thereon, a pair of rotors, a 
flexible transmission member adapted to 
wind on said rotors, gear's for said rotors, a 
carrier for said gears and spools shiftable to 
cause said rotor gears to mesh with either 
of said shaft gears, arms for engagement 
with portions of said member wound on said 
rotors, spring means for drawing said arms 
toward said rotors, and stop means for lim 
iting the movement of said arms. 

31. In a phonograph, the combination of 
a record support with means for rotating 

... said support including a pair of rotors, a 
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flexible transmission member connecting said 
rotors, means for alternately rotating said 
rotors in opposite directions to wind said 
member to and from the same, and means 
independent of the length of said member 
for iutomatically arresting rotation of the 
rotors on the completion of the playing of 
the record. 

32. In a phonograph, the combination of 
a record support with means for rotating 
the same including a pair of rotative ele 
ments, a flexible transmission member con 
necting said elements, means independent of 
the length of said member for rotating said 
elements, and means for automatically“ ar 
resting the rotation of said elements on the 
completion of the playing of the record., 

33. In a phonograph, the combination of 
a record support with means for rotating 
said support including a pair of rotors, a 
flexible transmission member connecting said 
rotors, means for alternately rotating said 
'otorsin opposite directions, and means con 
trolled by the accumulation of said trans 
unission member on a rotor for automatically 
arresting rotation of the rotors, 

34. In a phonograph, the combination of 
a record slipport with means for rotating said: support including av pair of rotors, a 
transmission member connecting said rotors, 
and neans automatically to arrest rotation 
of "shídlº rotors (incluiding a brake, shoe mem 
ber, for engagement with one of the rotors 

p 

and brake applying memlyer for engage 65 
inent with the transmission member wound 
on the othel' rotor. 

35. In a plonograph, the combination of 
a record support with eans for rotating 
said support including a pair of roto's, a 70 
transmission tape connecting said rotors, and 
means for automatically arresting rotation 
of said roto's including brake applying 
members coöperating with the tape wound 
on tlhe rotors, andl bruke slnoe members for 75 
engagement with said rotors. 

86. In a phonograph, the combination of 
a record support with means for rotating 
said support including a carrier, rotors 
not inted thereon, 'transmission member 80, 
connecting said rotors, and a brake bar 
not inted on said carrier having a brake 
shoe member for engagement with one of the 
rotors and a brake applying member for en 
gagement with the member wound on the 85 
other rotor. 

37. In a phonograph, the combination of 
a record support with means for rotating 
said support including a carrier, rotors 
mounted thereon, flexible transmission means 90 
connecting said rotors, and means for au 
tonatically arresting said rotors, including 
a brake member pivotally mounted on said 
carrier having provision for automatically 
setting the same on the accumulation of a 95 
predetermined amount of said transmission 
eans on a roto1'. 
38. In a phonograph, the combination of 

a record support with means for rotating 
said support including a carrier, rotative 100 
elements mounted thereon, flexible transmis 
sion means connecting said elements, means 
for shifting said carrier to reverse the direc 
tion of rotation of said elements, and index 
means for indicating the positions of said 105 
carrier. 

39. In a phonograph, the combination of 
a record support with means for rotating 
said support including a carrier, rotative 
elements mounted thereon, a transmission 110 
tape connecting said elements, means for 
shifting said carrier to reverse the direction 
of rotation of said elements, a dial, and 
index means coöperating with said dial for 
indicating the positions of said carrier. 115 

40. In a pluonograph, the combination of 
a record, support with means for rotating 
said support including reversible means, a 
carrier for the latter adjustable to different 
positions, a dial and index means coöper- 120 
ating with said dial for indicating the posi 
tions of said carrier. 

41. In a phonograph, the combination of 
a record support with means for rotating 
said support including means for progres 125 
sively varying the speed of rotation of said 
spport while the record is being played, a 
dial, and index means coöperating there with 

  

  



1,221,074 
for indicating adjustment of said speed va 
lying means to render the same effective to commence rotation of said support. . . 

42. In a phonograph, the combination of 
a record support with means for rotating 
said support including a carrier, rotors 
mounted on said carrier, a transmission 
member connecting said... rotors, a dial, a 

10 
, 

shaft coöperating therewith, a pointer arm. 
fast on said shaft movable over said dial, 
and means connecting said shaft with said: 

for shifting the latter by movement carrier 
of said pointer arm. . . 

15 
said support including a carrier, rotors t , ' * '' - .'" . . . . . ." al-' 

a record suport with waeans, for rotating 
a record support with means for rotating 
mounted thereon, a transmission member 
connecting said rotors, a dial, a shaft, a 
pointer arm fast on said shaft movable oyer said dial means connecting said shaft with. 20 

mounted thereon, a transmission member connecting said rotors, means for shifting i 
said carrier to reverse said spools, and means. 80 

rotors, and means 
35 with said index. 

a record. support with means for rotatin 
- mount SS SS S S S S SSS SSS SSS 

connecting said, rotors, means for shiftin 
said carrier to reverse the direction of rot 
tion of said rotors, and means for indicati 
the positions of said carrier including a dial 
plate having a pair of holes therein, an index having buttons for registration with 
said holes, a follower for engagement with 
the tape wound on the rotors, and means 
connecting said follower with said index for 
shifting the latter by the former. ". . . . 

46. In a phonograph, the combination of 
a record support with a transmission unit 
for rotating said support at a variable speed 
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including a dial, an index, a follower f 

said carrier for shifting the latter on move-. ment of said pointerarm, and means" co-º. 
indicating the operating with said dial for it 

positions of said carrier. 
44. In a phonograph, the : y . . . . . . . r, she combination of a record support with means for rotating said. 

carrier-rotors said support including 

for indicating the positions of sai 

engagement with the wound member on t means connecting said follow 
45. In a phonograph, the combination, 

said ?*?: including a carrier, rotors 
3thereon, a transmission membe 

appropriate to play one size of record, a 
transmission unit for rotating said support 
at a varying speed appropriate to playa - - - , 

said carrier, a di means coöperating different sized record, and means for bodily 
shifting said units to render either of them 
effective at will. r 

30" 
said support including independent trans 
mission units for, rotating different sized mounte 

means for rendering either of necti records, and 

47. In a phonograph, the combination of 
a record support with means for rotating 

said units effective at will. . . . . 
| . . 

said units. 

:port, a transmission uni? 

? 

L 
48. In a plionograph, the combination of 85 a record support with means for rotating 

said support including different transmis sion, units, ha ving provision, for imparting 
accelerated rotation to said record support 
for playing different sized records, and 
means for rei dering either of said units ef 
fective at wil. 

49. In a phonograph, the combination of 
a record support with means for rotating 
said support including transmission units 
for playing clifferent sized records, means for rendering either of said units effective 

70 

43, in honograph, the combination of a will and eans for indicating which of 
said units is in effective position 

50. In a phonograph, the combination of 80 
said support including reversible transmis 
ion units fol playing different sized rec: 
ords, means or rendering either of said units effective at vill, ånd index nåeans havss ing provision or indicating the positions of . 

51. I 
arecord support wil 
aid support includin le si a said & able speed to said sp 

effective. 
mp? ???? means for rotat 

including transmission units for imparting yariable speeds to said sup 
port, a transmission unit for imparting a 
constant speed to said support, and means 
or rendering any of said transmission units 

effective at wil.: ; * . . . . . . . . . . 
53. In a phonograph, the combination of 

a record support, with means for rotating 105 said supporti feluding transmission units. 
for imparting variable speeds to said sup 

it for imparting a 
constant speed to said support, means for 

OO 

rendering any of said transmission units 110 
effective at will, and means for indicating 
which of saidu. its is in effective position. 

54. In a photograph, the combination of 
a record support with means for rotatin 
said ?port including a carrier, spools 
mounted thereon, a transmission tape con 

. 

necting said spools, a dial, a shaft, means 
connecting said carrier with said shaft, a . 
pointer arm fast on said shaft for shifting 
said shaft tending to hold the same in pre 
determined positions of adjustment. 

55. In a phonograph, the combina 
a ??c??? support with means for Saldt 

. . . 

1, är transmission tape con 
(ols, a dial, a shaft, means 

id carrier with said shaft, a 

port including a carrie 
th 
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with 120 

* a transmission unf 90 
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pointer arm fast on said shaft for shifting 
said carrier, a wheel on said shaft having 
flat edges, and a spring-pressed plunger for 
engagement with said edges to tend to hold 
said shaft in different positions of adjust 
ment. . 

56. In a phonograph, the combination of 
a record support with means for rotating 
said support including driving and driven 
shafts, rotors, a flexible transmission " mem ber connecting and adapted to be wound on 
said rotors, and a spring-pressed element 
adapted to press on the portion of said 
member wound on one of the rotors and having provision for reducing the pressure 
thereon as said member is unwound from such rotor. 

57. In a phonograph, the combination of a record support with driving means for 
rotating said support, braking means for 
said driving means, and means for auto 
matically applying said braking means, and . 
means for, automatically, gradually releas 

25 
ing said braking means in the course of the, 
playing of the record. . ?? . 

58. In a photAograph, the combination of 
a record support with means for rotating said support including an electric motor, a 
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air of rotors, a flexible transmission mem. 
r connecting said rotors, a circuit for said 

motor, and means controlled by said member for automatically breaking said circuit on 
the completion of the playing of a record. 

59. In a phonograph, the combination of 
a record support with means for rotating 
said support including an electric motor, 
a circuit therefor, a pair of rotors, a flexible 
transmission member connecting said rotors, 
and an arm adapted to bear on said mem 
ber, said circuit including contact means car 
ried by said arm for engagement with said 
member to complete the circuit and for en 
gagement with one of said rotors to break the circuit. 

60. In a phonograph, the combination of 
a record support with means for rotating 
said support including an electric motor, a 
pair of rotors, a conductor transmission 
member connecting said rotors, and a cir 
cuit for said motor including contact means 
for engagement with said conductor member 
to compete the circuit to said motor and for 
engagement with the rotor to break the cir cuit to said motor. 

61. In a phonograph, the combination of a 
record support with means for rotating said 
support including a pair of rotors, a flexible 
transmission member connecting said rotors, 
a carrier for said rotors having provision 
for shifting the same to play successive rec 
ords, an electric motor, and a circuit there 
for including contact means controlled by 
said member and rotors in the different posi 
tions of adjustment of said carrier for auto matically breaking the circuit to said rhotor 

former. 
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tg arrest the samme on the completion of the 
playing of a record. . 

62. In a phonograph, the combination of 
a record support with means for rotating 
said support including a transmission unit 
for imparting a variable speed to said sup 
port, a transmission unit for imparting a 
constant speed to said support, an electric 
motor for driving said support, and a circuit 
to said motor including means cooperating 
with said units for controlling said motor. 

63. In a phonograph, the combination 
with a suport for a disk record, of means 
to positively drive said support with a pro o gressively varying speed. 

70 

75 

80 64. In a phonograph, the combination . 
with a support for a disk record, of means 
to positively drive said support with an in creasing acceleration. 

65. In a phonograph, the combination 
with a support for a disk record, of mecha 
nism to positively drive said support with a 
gradually increasing angular acceleration. 

66. In a phonograph, the combination with a support for a disk record, of a stylus 
support movable radially of the record, and 
mechanism to positively drive said record support having means for compensating for 
relative speed variation between a stylus and 
record during said radial movement of the 

67. In a phonograph, the combination with a support for a disk record, of a stylus 
support for permitting movement of a stylus 
radially of the record as the stylus travels 
from convolution to convolution of the rec 
ord track, and mechanism for positively ro 
tating said record support at a progressively 
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varying speed to compensate for relative' . 
speed variation between stri?i stylus and rec 
ord as the former travels from convolution ???? to convolution of said track. 

68. In a phonograph, the comlination 

05: 

with a record support of driving means positively to rotate, said support including 
a pair of rotors and a flexible member con 
necting them. s /? 

69. In a phonograph, the combination 
with a record support, of driving means 
positively to rotate the same including a pair 
of rotors, a flexible member connecting them, 
and means to drive said rotors alternately 
in opposite directions. . . . 

70. In a phonograph, the combination 
with a record support, of driving means 

i10 

15 

120 positively to rotate the same including a . 
pair of rotors, a flexible member connecting 
them, a carrier for said rotors, and means to 
shift said carrier and change the direction 
of rotation of said rotors, 

71. In a phonograph, the combination 
with a record support, of driving means 
positively to rotate the same including a pair of rotors, a flexible member connecting 
them, a carrier for said rotors, and means 
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to adjust said carrier to change the direc- said elements, and means on said carrier ad 

0. 

15 

tion of rotation of said rotors, and means 
to indicate the adjustments of said carrier. 

72. In a phonograph, the combination with a record support, of driving means posi 
tively to rotate the same including a pair of 
rotors, a flexible member connecting them, 
a carrier for said rotors, and means to ad 
just said carrier to change the direction of 
rotation of said rotors, means to indicate the 
adjustments of said carrier, and means all 
tomatically to arrest said rotors on comple 
tion of sound reproduction from a record. 

73. In a phonograph, the combination 
with a record support of means to rotate said support; a driving rotor and driven rotor; 

... a flexible tape winding on itself on one of 

20 

25 

said rotors and unwinding on the other of 
said rotors from a coil built up on ??? and a driving connection between one of 
said rotors and the record support, whereby a gradually increasing angular acceleration 
is imparted to said record support. 

74. In a phonograph, the combination with 
a record support of means to rotate said sup 
port; a driving rotor driven at fixed speed; 
a flexible transmission member winding on 
itself on said driving rotor, an unwinding 

30 
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rotor from which said flexible transmission 
member is unwound from a coil built up 
on itself; and a driving connection between the unwinding rotor and the record sup port, whereby a gradually increasing angul: 
lar acceleration is imparted to said record support. 

5. In a phonograph, the combination with 
driving and driven shafts of transmission 
means connecting them including gears on 
said shafts, a carrier, rotative elements on 
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said carrier, a flexible member connecting 
said elements, gears for said elements, pin 
ions on said carrier meshing with the gear 
of one of said elements, and means to adjust 
said carrier to shift said pinions into and 
out of engagement with the gears on said 
driving and driven shafts. - 

76. In a phonograph, the combination with 
driving and driven shafts of gears thereon, 
and transmission means connecting said 
gears including a carrier, rotative elements 
mounted thereon, a flexible member connect 
ing said elements, gears for said elements, 
pinions meshing with the gear for one of 
said elements, and means to move said car 
rier to shift the gear for one of said elements 
and the pinions for the gear of the other 
element into and out of engagement with the 
gears on said driving and driven shaft. 

77. In a phonograph, the combination with 
triving and driven shafts of a carrier, rota 
tive eie iments mounted thereon, a flexible 
member adapted to be wound to and from 

jacent said elements to limit outward move 
ment of the cils of said member. 

78. In a phonograph, the combination with 
driving and (triven shafts of transmission 
means therefo including a carrier, rotative 
elements mour ted thereon, a member adapt 
ed to be wound to and from said elements, 
means to shift said carrier to change the di 
rection of rotation of said elements, and 
means to engage said elements and prevent 
rotation thereof while said carrier is shifted. 

79. In a phonograph, the combination with 
driving and di riven shafts of transmission 

- means therefor including a carrier, spools 
thereon, a flexible member adapted to be 
wound to and from said spools, and means. 
actuated by the accumulated coils of said 
member on on of said spools to engage and 
arrest both of said spools, 

80. In a photograph, the combination with 
driving and driven shafts of transmission 
means therefo including a carrier, spools 
mounted thereon, a flexible member adapted 
to be wound to and from said spools, and 
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means actuated by the accumulated coils of . 
materials on ei her of said spools for engag 
ing and arresting both of said spools. 

81. In a phorograph, the combination with 
driving and driven shafts of transmission 
means therefol including a carrier, spools 
mounted thereon, a flexible member adapted 
to be wound t. and from said spools, and 
means to engage both of said spools to arrest 
the same and hold said member taut. 

82. In a phonograph, the combination with 
a motor drive shaft of a table, a shaft 
therefor, and transmission means connecting 
said shafts including a carrier, rotative 
elements thereon, a flexible member adapted 
to be wound to and from said elements, an 
index, and a follower directly connected 
thereto and opt rated by engagement there 
of with coils of tape wound on said rotative 
elements. 

83. In a phon graph, the combination with 
a motor driver shaft of a table, a shaft 
therefor, and trunsmission means connecting 
said shafts incliding a carrier, rotative elle 
ments thereon, ; flexible member adapted to 
be wound to aid from said elements, and 
means for adji isting said carrier to play 
successive recorls including a follower, in 
dex means, and means directly connecting 
said follower with said index theans. . . . 

In testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

S'TANLEY R. MAcLANE. Witnesses: 
. Robert. l . KAM MJER, HENRY TI WILLIAM's, 
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