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This invention relates to improvements for 
special application to machines for reproducing 
sound records in connection with the transcrip 
tion of those records, although in the case of 
need, as will appear from the following disclo 
sure, the subject matter of this invention could 
also be applied to sound recording machines and 
to sound recording and reproducing or transcrip 
tion machines. 
One important object of this invention is to 

provide a quite simple and practical power drive 
for a particular form of sound transcribing ma 
chine for effecting both forward and reverse 
movement of the machine, including the record, 
either at the same speed or at different speeds. 
A more speci?c object of the invention within 

the above broader object is.to provide various 
forms of control of such power transmission 

' mechanisms so as to e?’ect forward and reverse 
operation in a simple manner ‘either independ 
ently of or as an- incident to the normal opera 
tion of the machine and particularly to the start 
ing and stopping thereof. ' 
A further object of this invention is to provide 

in a machine of the type described an improved 
element which controls the traversing of the 
record carriage so as to simplify the manual trav 
erse of the carriage while at the same time pro 
viding an effective power traverse thereof. 
Other and more detailed objects of this inven 

tion will be apparent from the following detail 
description of one embodiment thereof as well as 
modi?cations as presented therein. 

This invention resides substantially in the 
combination, construction, arrangement and rel 
ative location of parts, all as will be described 
in detail below. 
In the accompanying drawings: 
Figure 1 is a'diagrammatic and schematic ele 

vational drawing illustrating the principles of 
this invention; 
Figure 2 is a side elevational view with some 

parts broken away of the power transmission 
mechanism employed in Figure l with some parts 
thereof > diagrammatically illustrated; 
Figure 3 is a front elevational view of the im 

provement relating, to the carriage traversing 
mechanism; 
Figure 4_ is a side elevational view thereof; and 
Figure 5 is a diagrammatic viewv of a modi?ed 

form of the power transmission mechanism of 
Figure2. ' 

It may be helpful, although not necessary to 
Y a complete understanding of the subject mat 
ter herein disclosed to refer to United States Pat 
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cut No. 2,296,870 issued September 29, 1942 to 
B._ A. Proctor et al. for Sound recording and re 
producing, because the subject matter of this in 
vention is applied to a machine fundamentally 
of the type disclosed in that patent. The de 
velopment of the subject matter herein disclosed 
is a result in part of the adaptation of the ma 
chine of said patent to commercial uses. 
As outlined in the above patent, the machine 

diagrammatically herein disclosed, to which the 
subject matter of this invention is applied, em 
ploys a sound record in the form of a thin ?exible 
disc of cellulose acetate or its equivalent, upon 
which ‘sounds have been recorded along a spiral 
path beginning at a point near the center of the 
disc and extending adjacent to the periphery 
thereof. Upon consideration it will be seen that 
the diameter of the record grooves or paths in 
creases progressively from the center outwardly. 
One size of record disc used on machines of this 
type has a diameter of 12". If recordings are 
begun at the center the approximate radius of the 
innermost convolution will be within the range 
of three to four inches, while the diameter of the 
outermost convolution near the periphery will 
be in the neighborhood of 11". It is at once 
apparent, ‘therefore, that the number of words 
recorded in a single convolution near the center 
is considerably less than the number recorded in 
one of the outermost convolutions. 
This fact is of importance in connection with 

the problem of back spacing when the record 
is employed in a transcription machine. Prior 
uses of machines of this type have generally re 
lied upon a back spacing operation which caused 
the stylus of the'reproducing head to skip ra 
dially from groove to groove, with the result that 
for each back spacing step one complete convo 
lution of recording comprises the back spacing. 
To better appreciate this fact, reference is 

made to the operation of a machine of this type 
wherein the record disc is impaled upon a verti 
cal rotatable spindle which is journaled in a 
carriage mounted for transverse, movement radi 
ally of the disc during reproduction. Driving 
power is applied to the disc itself causing the 
spindle to revolve and through it to operate 
mechanism to cause the carriage to progress 
slowly in a radial direction as the record revolves. ' 
A back spacing mechanism with a machine of this 
type causes back spacing movement one groove 
at a time where the stylus is at a point near the 
center or near the periphery of the record with 
the result that a variable amount or ‘number 
of words of back spacing is effected. In the com 



2. 
mercial wax cylinder type of recording and tran 
scription ‘machine back spacing one groove at a. 
time provides a uniform back spacing movement 
for every part of the record in view of its cylin 
drical form. The variable back spacing effect 
used heretofore with machines of the type here 
in disclosed has therefore been a distinctly unde 
sirable'feature of this type of machine. A tran 

. scribing operator having lost the thread of 
thought frequently needs a back spacing equal to 
two or three words as distinguished from some 
actual ?gures of as much as ten words near the 
periphery when back spacing is effected groove 
by groove. - 
There is another disadvantage of the radial 

groove by groove back spacing system present 
due to the fact that in spiral records of this 
type there has been adopted for commercial use 
a groove so small that there are two hundred 
twenty of them per inch of radial space. The 
result has been that it has been mechanically 
quite difficult to effect such a slight back spacing 
movement, so that frequently back spacing of 
more than one‘ groove is caused, particularly un 
der conditions of poor adjustments so that many 
times too many words of back spacing are pro 
duced for eihcient use of the machine. 
In accordance with this invention a reversing 

mechanism 'has been developed for causing ac 
tual reverse rotation of this particular form of 
mechanism under the conscious control of the 
operator, so that in effect the stylus moves back 
wardly in the record groove only an amount de 
sired by the transcriber, followed by immediate 
forward movement of the stylus in the record 
groove so that the transcriber can pick up the 
thread of thought and continue with the tran 
scription. 

Likewise in machines of the type disclosed in 
the above patent the traversing movement of 
the carriage has been caused by the rotation of 
a threaded shaft connected to the carriage which 
engages a ?xed nut upon manual movement of 

- the carriage for the positioning thereof. It has 
been necessary to disconnect the ?xed nut from 
the shaft thereby requiring an additional con 
scious manual operation. In accordance with 
this invention this additional operation is elimi 
nated. A mechanism is herein disclosed which 
in normal operation causes traverse of the car 
riage and which without any act other than to 
apply pressure to the carriage in the right direc 
tion will release it for manual traverse. 
Referring now ?rst to Figure 1, there is illus 

trated diagrammatically at l a carriage repre 
sentative of the type disclosed in said patent. 
This carriage is mounted upon a pair of ?xed 
rods 2 and 3 so that it may have sliding move 
ment thereon. A vertical spindle 4 is journaled 

. in the carriage and is provided with a keyed 
impaling member 5 upon which the record disc 
6 is impaled and to which it is keyed at the same 
time. This insures conjoint rotation of the spin 

the machine, as diagrammatically illustrated at 
| . 
The drive of this machine as in the case of 

that of the above patent, comprises a pair of 
friction wheels i3 and II. The friction wheel 
I3 is‘ positioned to continuously contact the end 
surface of the record disc i. The upper friction 
wheel II is positioned diametrically opposite the 

' wheel I3 on the other side of the. disc 6 so that it 
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can be moved downwardly to grip the disc be 
tween it and the wheel l3. Wheel II is rotatably 
mounted on an arm l5 which is pivotally mount 
ed at It and provided with a tail Ii’ connected 
to a spring l'l anchored at It! on a convenient 
part of the machine. The friction wheel I2 is 
the driving wheel and is connected through a 
power transmission chain diagrammatically illus 
trated at l 9 into which power is put by means of 
a drive pulley 2|! connected by the belt 2| to an 
electric motor 22. This power transmission 
mechanism is more fully disclosed in Figure 2, 
to which reference will be made shortly. At 23 
is diagrammatically illustrated the mechanism 
for e?ecting movement of the lever I! so that 
the wheel M will engage and disengage the disc 
6 as required. This mechanism is likewise fully 

_ disclosed in Figure 2. 
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dle and the record disc. Mounted on the spindle * 
4 in a suitable cavity in the carriage is a worm ‘I 
which meshes with a worm wheel‘ 8, likewise 
journaled on the carriage. Connected to the 

. worm wheel 8 is the threaded shaft 9 which in 
turn in previous machines engages a relatively 
?xed nut which could be swung into and out of 
engagement with the shaft as previously de 
scribed. In accordance with this disclosure the 
threaded shaft 9 engages a spirally toothed gear 

65 

I2 which is journaled. in a frame 10 supported ' 
from any adjacent ?xed part of the frame of 75 

At 25 is diagrammatically illustrated the repro 
ducing head, of which there are a number of types 
such as the electro-magnetlc, piezo electric crys 
tal, electrostatic, etc. One terminal of this repro 
ducing head is grounded as shown and the other 
terminal is connected by circuit wires 21 to the 
input of a properly grounded ampli?er 28. In ac 
cordance with modern practice this ampli?er is 
preferably of the multistage vacuum tube type, of 
which many suitable forms are known. The out 
put circuit wires -29 are connected to the head 
set or loud speaker 30 which is grounded in ac 
cordance with usual practice. The output circuit 
is connected by wire |3| to ground through a 
switch in the transmission mechanism l9, as will 
be shown in detail below, for the purpose of short 
circulting the head set 30 during reverse move 
ment of the record disc. ' 
The structure of Figure 2 will now be described. 

The friction wheel I3 is shown as part of a train 
of friction wheels, of which friction wheel 30'3 is 
rotatably mounted. at 29a on a suitable bearing 
member 21“ and driven by the motor 22. Also 
pivotally mounted on the axis of the wheel 30a is a 
suitably shaped support or frame 283 upon which 
is rotatably mounted the friction wheel 3| and the 
friction wheel 32. In the position of the parts 
shown in Figure 2, friction wheel 3| contacts fric 
tion wheel 303 and friction wheel I3 while friction 
wheel 32 directly engages wheel 3| and is out of 
engagement with the wheels 3|!a and I3. Con 
nected to the frame 288L is a manual operator 33, 
the function of which will be described later. The 
frame has a tangential tail 35 which is provided 
with a magnetizable armature 3B in the event it 
is made of non-magnetizable material. The arma 
ture 36 is positioned to be in?uenced by an elec 
tro-magnet 34 connected at one side to a suit 
ably grounded current source, not shown, and at 
the other terminal to a normally open switch 25 
through which the circuit to ground can be com 
pleted. 
The tail piece 35 is provided with an extension 

31 and a spring 38 connected to a suitably ?xed 
part of the machine surface to hold the frame 28‘ 
in the position shown, which is the position for 
forward drive of the record disc 6. The operating 
mechanismfor the arm l5 includes a lever 39 piv- - 



.worm wheel l2. 

9,887,010 
otally mounted on a ?xed part 40 of the machine. 
In the event this arm is not of magnetizable mate 
rial the magnetizable armature 4| is provided to 
be in?uenced by the electromagnet 42, one ter 
minal of which is also connected to the grounded 
current source, not shown, and the other terminal 
of which is connectible to ground through the nor 
mally open switch 24. A spring 43 is connected 
between a ?xed part of the machine and the lever, 
39 so as to normally hold it against the ?xed stop 
5|. A depending extension 50 connected to the 
arm 39 is arranged'to‘ engage the arm 31. At this 
point it may be noted that the frame 28a is ground 
ed by bearing member 21*‘- and that arm 31 co 
operates with a ?xed contact at the end of circuit 
wire l3l. Extending upwardly from the arm 39 
and pivotally connected thereto is an arm 44, 
terminating in a hooked end 41 comprising a pawl. 
The arm 39 is provided with a stop 46 to limit 
the clockwise rotation of arm 44 under the in?u 
ence of spring 45, interconnecting the arm with 
arm 39 as shown. ' The end 41 of the lever 44 co 
operates with a ratchet 48 connected to, for rota 
tion with, a six-position three-point cam 49 ar 
ranged to cooperate with the pivoted lever I5. At 
‘this point it may be noted that all of the diagram 
matically illustrated coil springs are tension 
springs. ‘ 

Before describing the operation of this system 
the function of the structure of the member which 
engages the threaded shaft 9 should be set forth. 
As shown in Figures 3 and 4, this structure in 
volves a pair of spring arms 52 mounted at one end 
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.3 
pleting the circuit for magnet 42. This pulls 
the arm 39 downwardly, Figure 2, and causes 
one-sixth of a revolution of the cam 49 so that 
a ?at side is exposed to the arm l5. Spring l1 
causes counterclockwise rotation of arm l5 on 
the pivot [6, so that the friction wheel l4 en 
gages the disc 6 and grips it between friction 
wheel l3 and itself. Under these conditions 

' spring I‘! maintains this gripping action. In the 
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on a spacing member 53 which is, attached to a - 
suitable ?xed part of the machine. A rod 54 
threaded at both ends passes through the spring 
arms 52 and is engaged ‘by thumb nuts 55 and 56. 
Journaled at the lower end of the spring arms is 

. a spiral worm wheel I2 having a shape comple 
mentary to a portion of the periphery of the 
threaded shaft 9 as clearly shown in Figure 3. 

- The worm wheel I2 is pivotally mounted by'means 
of the shaft 51 between the ends of the spring 
arms 52, and as shown, if desired, friction washers 
I28 may be mounted between the ends of the 
wheel l2 and the adjacent faces of the arms 52. 
It will be seen that the frictional engagement 
between these parts may be varied by means of 
the thumb nuts 55 and 56. The function of this 
structure will appear from the following descrip 
tion of the operation of the machine. 
In the normal use of this machine a record . 

.disc will be impaled upon the spindle 4 and the 
carriage I will be forced to the right by sliding 
on the rods 2 and 3 to a point where the stylus 
of the reproducing head 26 engages the record 
convolutions at their beginning or innermost end. 
The carriage I may be thus traversed in a radial 
direction to the right simply by pushing upon 
it, at which time the worm wheel l2 will simply 
revolve on‘ its shaft 51 because the frictional 
engagement between it and the spring arms 52 
is easily overcome. It is likewise apparent that 
when necessary the carriage I can be traversed 
in the opposite direction in the same way. In 
either event it is not necessary to effect disen 
gagement between the threaded shaft 9 and the 

With the carriage positioned 
as is mentioned, the reproducing head 26 is 
moved down to'engage the record tablet. Drive 
motor 22 is then set in operation, it being noted 
that it is normally running continuously when 
the machine is in use. In order to start a re 
production of the sound record in the head set 
the operator momentarily closes switch 24, com 
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meantime the opening of switch 24 de-energizes 
the magnet 42 and spring 43 returns the arm 
39 to the position shown in Figure 2, leaving cam 
49 in its operated position. 

It will be noted that the downward movement 
of arm 39 engaged the arm 31 by extension 50 
and‘caused the frame 23EL to pivot about 29“. As 
a result of this the circuit to ground through 
wire l3l is completed and the head set 30 is short 
circuited. When the 'frame 298‘ shifted it will 
be seen that friction wheel 3| disengages the 
friction wheel I3, which in turn is engaged by 
the friction wheel 32. Friction wheel l3 which 
for the sake of discussion can be assumed to have 
been rotating continuously in a counterclockwise 
direction, will now start to rotate in a clockwise 
direction because a reversing drive Wheel 32 has 
been introduced into the drive chain. The disc 
6 would then begin to move backwardly, but 
since the starting of the machine only requires 
a momentary closing of switch 24, little reverse 
movement will result. Immediately upon the 
de-energization of magnet 42, arm 39 will move 
back against stop 5| as described, and spring 38 
will swing the frame 28“. back to the position 
shown in Figure 2, which is the direction for 
forward driving of the disc 6 to effect repro 
duction. The result is, of course; that the pick 
up head 26 will generate a current in accordance 
with the sound record and apply it to the head 
set through the ampli?er 28, the circuit through 
wire Hi now being broken. Anytime that the 
operator desires to stop the machine for any pur 
pose he merely momentarily closes switch 24, 
causing one-sixth of a reverse rotation of the 
cam 49 to raise the arm l5 upwardly to the posi 
tion shown in Figure 2- and hold it there. Of 
course, at the same time the reverse drive roller 
32 will ‘be introduced into the drive chain but 
no reverse rotation of the. disc 6 will result be 
cause friction idler l4 has disengaged the disc, 
and notwithstanding the fact that the driving 

' disc l3 continues to revolve, the disc will not 
move, because the frictional forces between it 
and the wheel l3 are insu?icient to cause its 
movement. 
Returning to the running condition it will be 

seen that as the disc 6 revolves it causes spindle 
4 to turn with it as well as worm 1. The rota 
tion of worm 1 causes rotation of worm wheel 
8 and threaded shaft 9. The rotation of thread 
ed shaft 9 will cause the traverse of the carriage 
l towards the left. .It is at this time that the 
adjusted frictional force holding the worm wheel 
12 is sufficient to prevent it from turning, with 
the result that the reaction thereof is the same 
as a ?xed half-nut interengaging shaft 9 to 
cause it to move in a longitudinal direction. 
Thus for normal forward running the carriage 
I moves slowly to the left as the disc 6 revolves, 
and thus the stylus of the head 26 progresses 
through the spiral record from near the center 
towards the periphery. - 

If during normal running and transcription 
the transcriber loses his thought connection for 
any reason, he may effect a back spacing move 



4 
ment of the record disc by closing switch 24 to 
stoplthe machine, and then immediatelv closing 
it again to start the machine. At this time, how 
ever, he holds switch 24 closed a part of time 
learned by experience to cause reverse rotation 
of the disc I as previously described an amount 

. which isbelieved to be sumcient to pick up the 
thread of thought. Immediately upon releasing 
switch 24 arm 39 returns to normal position as 
does the frame 28", whereupon the disc 8 pro 
ceeds forwardly again, it being remembered that 
the arm I! remains in operated position so that 
wheel l4 engages the record 6. Thus immedi 
ately upon completing what is learned by ex 
perience to be the necessary back spacing move 
ment, the machine starts forwardly and repro 

‘ duction begins. The amount of back spacing 
movement can be determined by the period of 
time during which the operator holds switch 24 
closed on any operation involving the starting of 
the machine. It may be mentioned for emphasis 
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that the same switch 24 starts and stops the ma- ' 
chine and each alternate operation effects start 
ing and stopping. Throughout back spacing 
movement the head set is short circuited so that 
no disturbing sounds are reproduced thereby. 

Additional back spacing controls are illustrated 
in the drawings, all of which may be used or any 
desired combination thereof. For example, back 
spacing can be e?ected manually at any time 
while the machine is running forwardly by press 
ing the manual operator 3! to shift the frame 
28' as previously described. This causes the dis 
engagement of SI from I3 and the engagement 
of 32 with I! as in the case of electrical opera 
tion to effect reverse operation of the driver 13. 

Finally another electrical control is provided 
through the magnet 34, particularly when it is 
desired to dissociate the reversal from the mech 
anism whichoperates the cam 48. In this case 
extension 50 would preferably be omitted. Each 
time that switch 25 is closed to energize magnet 
34. the frame 28* will be shifted. in the same man 
ner and to effect the same result as is secured by 
shifting through the manual 33. Of course, if 
for some special reason it is desired all three 
controls could be incorporated in the machine, in 
which event the extension 50 would be employed. 
An advantage of the use of the manual 33 or of 
the use of the switch 25 would be that it would 
not be necessary to ?rst stop the machine and 
(again start it in order to get reverse operation as 
results from the use of the mechanism for oper 
ating' the cam 49 for also shifting the frame 28‘. 
The structure of- Figure 5 is a diagrammatic 

illustration of a modification of the drive chain 
by means of which reverse movement of the rec— 
ord disc .6 at a greater linear speed than is caused 
during forward movement can be secured. In 
this case the intermediate or reversing friction 
wheel corresponding to the wheel 32 of Figure 2 
is a compound wheel comprising portion 32' and 
portion 32" of lesser diameter. The portion 32" 
engages the wheel 3!’ which in turn connects the 
motor driven wheel 30’ with the disc driver l3 in 
normal forward operation. For reverse operation 
the wheel 3!’ and the compound wheel 32’ and 
I!" are mounted on a frame, not ‘ shown, the 
equivalent of the frame 28', which can be pivoted 
on the axis of the wheel 30' as indicated by the 
double headed arrow so that it’ while remaining 
in contact with 30' disengages l3 and wheel 32' 
engages wheel [3. 82" of course‘ always engages 
wheel 3|‘. By this shifting the compound wheel 
is interposed in the train with the result that 
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disc driver It is driven the reverse direction, but 
in this case at a greater'speed than it moves in a 
forward direction. with this ‘description those 
skilled in the art can readily apply this principle 
with the structure of Figures 1 and 2. - 

Infaddltion to the advantages herein. disclosed 
the subject matter of this invention has them 
portant advantage of substituting for a rather 
complex and expensive mechanism a relatively 
simple and inexpensive mechanism. Back spac 
ing devices previously used in machines of this 
type. as will appear from the above patent, are 
quite complex and thereby require a lot of space, 
are expensive to make and hard to maintain 
in the proper operating condition. This inven 
tion eliminates fairly completely all of. these 
problems. 
From the'above description it will be apparent 

to those skilled in the art that the subject mat 
ter of this invention can be embodied in other 
physical forms. For example, those skilled in the 
art will appreciate that similar results could be 
secured by the use of gear trains ‘rather than_ 
friction wheels, in which case the wheel ill‘ 
would be coupled through a gear-to the train and 
the rest of the train made to cooperate with that _ 
gear. I prefer, therefore, to be limited solely by 
the true scope of the claims granted me. 
What is claimed is: 
1. In a machine of the type described a record 

support, a pair of friction drive members‘ for 
engaging a record on opposite sides when 
mounted on said support to rotate the record, a 
power transmission train comprising a plurality 
of cooperating wheels for rotating one of said ‘ 
members in one direction, and ‘means for intro 
ducing another wheel into said train to drive the 
record in the opposite direction. 

2. In the combination of claim 1, said last 
means comprising a manually controlled electro 
magnetic operator. 

3. In the combination of claim 1, said last 
means comprising a manually shiftable-member. 

4. In a machine of the type described a record 
support, a. pair of friction drive members for 
engaging av record on opposite sides. when 
mounted on said support to rotate the record, 
one of said members being bodily shiftabie into 
and out of contact with said record, a power 
transmission train comprising a plurality of co 
operating wheels for rotating the other of said 
members in onedirection, means, upon succes 
sive mtuations for moving said shiftable member 
into and out of engagement with the record, and 
means for introducing another wheel into said 
train to drive the record in the opposite direc 
tion. 

' 5. In the combination of claim 4, said last 
named means comprising a manually controlled 
electro-magnetic operator. - 

6. In the combination of claim 4, said last ~ 
means comprising a-manually operated member. 

7. In the ‘combination of claim 4, said last 
means including a member operated with the 
movement of said shiftable member. 

8. In the combination of claim 4, said last 
means including means operated by said shiftable 
member. 

9. In the combination of ‘claim 4, said last 
means including means actuated by the means 
for moving said shiftable member. 

10. In a machine of the type described, a car 
riage, a rotatable record support journaledon 
said carriage, means for supporting said carriage 
for slight movement, a pair of friction drive 
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members for engaging a record on opposite sides 
when mounted on said rotatable support to rotate 
the record and said support, means driven by said 
support for causing said carriage to move, one of 
said members being bodily shiftable into and out 
of contact with the record, a power transmission 
train comprising a plurality of cooperating wheels 
for rotating the other of said members in one di 
rection, means, upon successive actuations for 
moving said shiftable member into and out of 
engagement with the record, and means for intro 
ducing another wheel into said train to drive the 
record in the opposite direction. 

11. In a machine of the type described, a car 
riage, a rotatable record support journaled on said 
carriage, means for supporting said carriage for 
slight movement, a pair of friction drive mem 
bers for engaging a record on opposite sides when 
mounted on said rotatable support to rotate the 
record and said support, means driven by said 
support for causing said carriage to move, one 
of said members being bodily shiftable into and 
out of contact with the record, a power transmis 
sion train comprising a plurality of cooperating 
wheels for rotating the other of said members‘ 
in one direction, means, upon successive actua 
tions for moving said shiftable member into and 
out of engagement with the record, and means 

I actuated by'the means for moving said shift 
able member for introducing another wheel into 
said train to drive the record in the opposite 
direction. ‘ ' 

12. In a machine of the type described, a car 
riage, a rotatable record support journaled on 
said carriage, means for supporting said carriage 
for slight movement, a pair of friction drive mem 
bers for engaging a record on opposite sides when 
mounted on said rotatable support to rotate the 
record and said support, means driven by said 
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support for causing .said carriage to move, one 
of said members being bodily shiftable into and 
out of contact with the'record, a power trans 
mission'train comprising a plurality of cooper 
ating wheels for rotating the other of said mem 
bers in one direction, means, upon successive ac 
tuations for moving said shiftable member into 
and out of engagement with the record, and 
means actuated with said means for moving said 
shiftable member for introducing another wheel 
into said train to drive the record in the opposite 
direction. 

13. In the combination of claim 10, said wheels 
comprising friction wheels. , 

14. In the combination of claim 11, said wheels 
comprising friction wheels. 

15. In the combination of claim 12, said wheels 
comprising friction wheels. ‘ 

16. In the combination of claim 10, said addi 
tional wheel being'a compound wheel. 

17. In the combination of claim 11, said addi 
tional wheel being a compound wheel. 

18. In the combination of claim 12, said addi 
tional wheel being a compound wheel. v r 

19. In a machine of- the type described, a car 
riage, a rotatable record support on said carriage, 
means for supporting said carriage for rectilinear 

, movement, a‘ threaded shaft connected to said 
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carriage and said rotatable support to cause ro 
tation thereof, means for causing rotation of said 
record support, and relatively ?xed means en 
gaging said threaded shaft to cause it to move 
longitudinally as it revolves comprising a fric 
tionally supported toothed member. 

20. In the combination of claim 19, means for 
adjusting the frictional resistance to rotation of 
said toothed member. 

HENRY P. CLAUSEN. 


