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1. 
My invention pertains to the subject matter of 

my copending application, Serial No. 603,961, filed 
July 9, 1945, entitled "Sound translating device,' 
and relates generally to phonographic recording 
of the type whereby a sound record is produced 
in the form of an undulating spiral groove in the 
Surface of a disc record. 
My invention relates more particularly to a 

method of controlling the speed of the record 
Supporting turntables of sound records, wherein 
the Spiral Sound record groove is engraved or 
embOSSed by a vibrating stylus in the surface of a 
disc-shaped record. - 

It will be seen that the spiral path of the 
record groove is the product of two modes of 
motion, i. e., rotary motion of the turntable and 
translatory motion of the stylus thereon. Ob 
viously the translatory motion can be achieved 
either by moving the stylus mounting means or 
by moving the turntable in translation while it 
rotates. Both these methods are old in the art. 

Frequently, the same mechanism used to make 
a record is Subsequently used to play-back or 
transcribe said record. It is of considerable con 
Venience and advantage, therefore, to provide 
Controls for Such phonograph apparatus that en 
able it to be quickly and easily converted from the 
function of recording to the function of tran 
scribing. It is of further advantage to employ 
the same stylus for embossing the groove during 
the recording process and for following the em 
bOSSed groove to reproduce sound therefrom dur 
ing the transcription process. In such dual pur 
pose apparatus the stylus is mounted in an 
electro-mechanical transducer, which serves 
either to convert electrical pulsations into me 
chanical vibrations of the stylus, or conversely 
to convert mechanical vibrations of the stylus 
into electrical pulsations. Such transducers are 
well known in the art and need not be described 
here. 
During the recording process it is necessary to 

apply considerable downward pressure to the 
stylus in order to force it into the recording 
medium and enable it to emboss or engrave a 
groove therein. During the subsequent tran 
Scription of the record most of this pressure must 
be removed since it would result in injury to the 
sound record and distortion in the reproduced 
sound. Thus, it will be seen that one of the prin 
cipal changes in the apparatus necessary to con 
vert it from recording to transcribing consists in 
removing a large proportion of the pressure on 
the stylus. 
The introduction of this pressure during 
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2 
recording, however, has the additional and un 
desirable effect of applying more drag or counter 
torque to the record during recording than dur 
ing play-back. The result of this differential drag 
is that the tangential velocity of the groove is 
different during recording than it is during 
transcribing since during recording Some slippage. 
in the friction drive may occur and the shaded 
pole motor, if such is used, may be slowed. Some 
what. 
Attempts have been made to correct this diffi 

culty by introducing an extra drag on the turn 
table during transcription. All such methods 
have, however, introduced this drag as a constant 
countertorque-that is, the drag has been ap 
plied to the turntable at one effective radial dis 
tance only, regardless of the operational position 
of the stylus. It will be seen that such a practice 
falls short of correcting the difficulty since the 
slowing effect of the recording stylus becomes 
less and less as the stylus moves inwardly on the 
record. Therefore, any drag which is introduced 
to correct the speed during transcribing should 
be applied to the turntable always at the same 
radial distance as that at which the stylus drag 
was applied during recording. 
Stated differently, since the drag of the 

recording stylus produces a constantly changing 
countertorque, therefore, any extraneous drag 
introduced to correct the speed during tran 
scribing must also produce a constantly changing 
countertorque of the same value and changing 
at the same rate as the stylus drag torque. 

It is one object of my invention to provide a 
phonographic transcriber in which the speed of 
play-back is corrected to correspond exactly to 
the recording speed at all times. 

It is another object of my invention to provide 
a dual purpose phonographic recorder-tran 
Scriber in which conversion of the device from 
one function to the other automatically actuates 
a turntable speed correcting means. 
These and other objects will appear from the 

following disclosure. 
In a preferred embodiment of my invention, I 

have adapted the device for use in a constant 
tangential velocity type of recorder-transcriber, 
which employs frictionally driven turntable, and 
is designed to serve either as a recorder or as a 
transcriber. In the constant tangential velocity 
type of apparatus the point of frictional engage 
ment of a drive Wheel with the turntable is con 
stantly changed during the progress of recording 
or transcribing in such a manner that the effec 
tive radius at which the turntable is driven is at 
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all times substantially equal to the radius at 
which the stylus engages the record, thus a con 
stant tangential velocity of the groove past the 
Stylus is maintained at all times. 

I have found by experiment that errors in re 
cording speed of greater than 2% are noticeable 
as pitch distortion in recorded speech, and errors 
of Over 3% are distinctly objectionable, partic 
ularly when the play-back Speed is greater than 
the recording speed. - - 

I have also noted that by employing the speed 
correcting means previously used-that is, a con 
stant drag and hence non-varying countertorque 
applied to the turntable, it is impossible to cor 
rect the play-back speed within the allowable 
percentage variation mentioned - namely, 2%. 
By the application of my invention, however, I 
found it possible to correct the play-back speed 
of a constant tangential velocity recording and 
play-back apparatus to Within less than 1% dif 
ference from the recording speed at all parts of 
the record. - - 

For more detailed descriptions of two embodi 
ments of my invention, reference should now be 
had to the attached drawings in which: 

Fig. 1 is a plan view of a constant tangential 
velocity phonographic apparatus embodying my 
invention, with the turntable removed to show 
underlying parts. 

Fig. 2 is a front elevational view of the device 
shown in Fig.1. With the turntable in place and 
a record disc placed thereon. 

Fig. 3 is an isometric view of a portion of the 
device shown in Fig. 1 including the tonehead and 
associated controls which parts are in position 
for recording. . 

Fig. 4 is an isometric view of the portion shown 
in Fig. 3 but with the parts in position for play 
ing-back. - 

Fig. 5 is an isometric view of the portion shown 
in Fig. 3 but with the parts in a neutral, non 
operating position. 

Fig. 6 is a plan view of a constant radial veloc 
ity phonographic apparatus employing my in 
vention. The turntable has been removed to 
show underlying parts. - 

Fig. 7 is an elevational, sectioned, partial view 
of the apparatus shown in Fig. 6, taken on the line 
7-7 in Fig. 6. 

Fig. 8 is a front elevational view partially sec 
tioned, taken on the line 8-8 in Fig. 6 with the 
apparatus in one of two operational positions. 

Fig. 9 is a front elevational view of the appa 
ratus shown in Fig. 8, but in the other of the two 
Operational positions. 

Fig. 10 is a partial isometric view of a friction 
brake and operating means employed in the ap 
paratus shown in Fig. 6. 

Figures 1 through 5 inclusive show a preferred 
embodiment wherein a flat rectangular shaped 
casting 28 forms a, base. - Integrally cast with the 
base and projecting upwardly therefrom are sup 
ports for the various parts of the apparatus. 
The recorder-transcriber is of the constant tan 
gential velocity type, in which a turntable 2, 
Serving as a Support for a record disc 22, rotates 
and moves in translation simultaneously. The 
turntable 2 is mounted to the upper end of a 
Spindle 23 for rotary motion therewith and car 
ried in two horizontal bearing blocks 24 and 25 
disposed one above the other and secured between 
two vertical plates 28 and 29. The upper block 
24 has a journal bearing 26 mounted therein and 
the lower bearing block 25 has a combination 
journal and thrust bearing 27 mounted therein. 

4 
The vertical plates 28 and 29 have journal bear 
ings 30, so spaced and aligned as to receive a 
cylindrical lead nut 3, the nut being secured be 
tween the plates and adapted for rotary motion 
therein about its own axis. The rearward por 
tion of each vertical plate has a horizontal slot 
adapted to pass over a horizontal track rod 32, 
Which is mounted parallel to the base 20 by means 
of two upwardly projecting pillars 33 and 34 cast 
integrally with the base. 

Passing through the lead nut 3- and threadily 
engaged therewith is a rotatable lead screw 35 
journally and pivotally mounted in two upwardly 

5 
projecting pillars 36 and 37 cast integrally with 
the base. At the left end of the lead screw 35, as 
viewed in Fig. 2, is a crank 38 for manual rota 
tion of the lead Screw and hence, manual posi 
tioning of the turntable 2. Concentric with and 
centrally located on the lead nut 3? is an out 
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wardly projecting worm gear portion 39 of such 
dimension as to engage a Worm portion 40 of the 
spindle 23. Thus, it will be seen that the two 
horizontal blocks 24 and 25, the two vertical 
plates 28 and 29, and the lead nut 3 form a car 
riage 9, which supports the turntable and 
Spindle. 
When the lead screw 35 is fixed against rotation 

by means of a Set Screw 4f located at its left end 
near the crank, as viewed in Fig. 2, rotation of 
the lead nut 3 about the lead Screw will cause 
the carriage unit 9 and the turntable 2 to move 
in translation along the lead Screw, the rear 
portion of it being slidably supported by the track 
rod 32. As a consequence of this arrangement, 
when the turntable 2 is rotated, such rotation 
results in its simultaneous translation. Thus, a 
fixed stylus A2 engaged with the surface of the 
record 22 traces a spiral track therein, the pitch 
of the spiral being determined by the pitch of the 
threads on the lead Screw 35 and the gear reduc 
tion achieved through the worm portion 49 and 
the Worm gear 39. In the case of my present 
embodiment, the pitch is 216 grooves per inch. 
I have found by experiment that when employing 
such groove spacing, undulations of the spiral 
groove embossed in the record of such magnitude 
to adequately record sound are not of a sufficient 
magnitude to encroach on adjacent grooves. 
The stylus 42 serves either to emboss a spiral 

groove in the record surface during the process 
of recording or to reproduce sound from an al 
ready recorded groove. These two functions are 
performed by means of an electro-mechanical 
transducer 43, which is mounted to the outer end 
of a horizontal arm 44, which arm is pivotally 
Supported at its rearward end for vertically swing 
ing motion about a pivot pin 45. The support for 
the pivot 45 of this arm is provided by an up 
Wardly projecting, bifurcated pillar 46 cast in 
tegrally with the base 20. 

Electrical leads 47 are provided by which the 
transducer 3 may be connected to the output 
of an amplifier during the recording process and 
to the input of an amplifier during the play-back 
process. Means for selectively making these con 
nections are well known in the art and need not 
be described here. 
AS has been Stated, it is necessary to apply 

Considerable downward pressure to the stylus 42 
during the recording process, and in the instant 
embodiment this pressure is produced by means 
of a weight 48, which may rest on top of the 
transducer 43. i-he weight is further supported 
by a rearwardly projecting arm 49, which is piv 
oted about the pivot 45 and is adapted for verti 
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cal swinging motion above said transducer. 
Mounted to the front of the weight 48 is a down 
wardly projecting hook-shaped member 50, which 
is adapted to engage a forwardly projecting boss 
5f on the front of the transducer 43, thereby to 
lift the transducer and stylus 42 off the surface 
of the record 22 when the Weight 48 is lifted to 
its uppermost position, as best seen in Fig. 5. 
Sufficient play is permitted between the hook 50 
and the boss 5 so that the weight 38 may be 
partially lifted to a position best seen in Fig. 4 
without disturbing the transducer 43. Thus, it 
will be seen that there are two operative posi 
tions and one inoperative position of the weight 
48. - 

The three positions are best seen in Figs. 3, 4, 
and 5, wherein it will be seen that in the record 
ing position (Fig. 3), the weight 48 rests on top 
of the transducer 43, thus pressing the stylus 42 
into the record 22. In the play-back position 
(Fig. 4) the weight has been lifted from the 
transducer 43 allowing it to engage an already 
recorded groove with reduced vertical pressure; 
and in the inoperative position (Fig. 5) the 
weight has been lifted to a position where the 
hook 50 engages the boss 5 and lifts the stylus 
42 from the Surface of the record. 
A control shaft 52 with a rectangular can 53 

mounted thereon for rotary motion therewith is 
provided for the purpose of lifting or lowering : 
the weight into any of the three above mentioned 
positions. The cam engages a cam follower 54, 
which projects outwardly to the right from the 
weight 48, as best seen in Fig. 3. 
Mounted to the forward end of said control 

shaft 52 is a handle 55 for manual rotation of 
the shaft and the cam 53. It will be seen by an 
examination of Figs. 3, 4, and 5, that when the 
control handle is in a right-hand horizontal po 
sition (Fig. 3), the weight 48 is in the recording 
position. When the handle is in a vertical posi 
tion (Fig. 5), the weight 48 is in the inoperative 
position, and When the handle is in the left hori 
Zontal position (Fig. 4), the weight is in the play 
back position. 
The rotary motion of the turntable 2 is pro 

duced by driving it with a drive wheel 56 fric 
tionally engaged against its under surface. The 
drive wheel is fixedly mounted to the left end of 
a shaft 57 for rotation therewith, and is driven 
at a constant Velocity by a shaded pole motor 
58, which is belted to a flywheel 59 fixedly mount 
ed to the right end of the shaft 5i, as best seen 
in Fig. 1. 

In order to adjust the play-back speed to be 
identical with the recording Speed a friction drag 
is applied to the fly-wheel during the play-back 
process. Friction drag is produced by a brake 
shoe. 60, which is cemented to the forward end 
of a resilient leaf 6. The leaf is fixedly mount 
ed to an articulate L shaped member 62, which 
is pivoted at its rearward end for horizontally 
swinging motion, about an upwardly projecting 
pillar 65 cast integrally with base 28. The mo 
tion of the member 62 is such as to enable SWing 
ing of the brake-shoe into contact with the fly 
wheel, or away therefrom. 

Pivotally mounted to the forward end of the 
L shaped member 62 is a connecting rod 63 which 
projects to the left and engages a round eccen 
tric can S4 keyed to the control shaft 52 for ro 
tation therewith. The cam and connecting rod 
function to move the brake-shoe 60 into engage 
ment with the flywheel 59 during the play-back 
process and to release the brake-shoe from the 

5 

10 

20 

2 5 

40 

50 

55 

60 

65 

70 

6 
flywheel during the recording, process. Figs. 3 
and 4 show the shoe 60 in these two positions 
and it will be seen that the position of the lobe 
of the eccentric cam 64 is opposite to the position 
of the control handle 55. 
The apparatus illustrated is Operated as foll 

lows: A record disc 22 is placed on the turntable 
2 and while the control handle is in the inoper 
ative position (Fig. 5), the turntable is manu 
ally adjusted by means of the crank 38 to its ex 
treme right hand position as indicated in Fig. 1 
by the numeral 8. The set screw 4f having been 
loosened to enable rotation of the lead screw, is 
now tightened and power is applied to the motor 
58, thus starting the rotation of the turntable. 
The control handle 55 is now turned to its right 
hand horizontal position, thus lowering the trans 
ducer 43, its stylus 42, and the weight 48 into the 
recording position. 
The directions of the worm gearing 39 and 40 

and the threads on the lead Screw 35 are such 
that as recording proceeds, the turntable 2 f 
moves in translation towards its left, hand limit 
ing position indicated by the numeral 7 in Fig. 
l. During the recording process the transducer 
is connected electrically to the output of an am 
plifier. 
When the desired amount of material has been 

recorded, or when the turntable has reached its 
extreme left hand position f7, the transducer 43 
and its stylus 42 are lifted by turning the control 
handle 55 to its vertical position and the motor 
is stopped. It will be noted that during this re 
Cording process the brake-shoe 60 has not en 
gaged the flywheel 59. 
Now, to play-back this recording, the set screw 

Ai is loosened and the turntable is manually re 
turned to its extreme right hand position 8, the 
clamp Screw retightened, the motor started, and 
the control handle turned to its left hand hori 
ZOntal position. This will lower the transducer, 
permitting the stylus to engage the groove, but 
the Weight will not rest on the transducer. It 
will also be noted that in this play-back position 
the brake-shoe 60 is now engaged with the fly 
wheel 59 consequently introducing a counter 
torque. By proper proportioning of the resilient 
leaf 6 this countertorque can be made to exactly 
equal the countertorque of the stylus during the 
recording process. The play-back process may 
now continue in a similar manner to recording, 
to the end of the recorded groove. 
A second and less preferred embodiment of my 

invention is shown in Figures 6 through 10, in 
clusive. The phonographic apparatus illustrated 
is of the constant radial velocity type. All parts 
of the second embodiment, which are identical to 
those in the first, are indicated by similar nu 
nerals prinned. 
The constant, radial velocity recorder differs 

from the constant tangential velocity type in that 
the turntable is driven directly by a motor 58 
mounted to the front of the spindie carrying car 
riage 9, as best seen in Figures 6 and 7. Since 
the turntable is directly driven and hence there 
is no variation in Speed reduction in the second 
embodiment, the variable countertorque is 
3.chieved by applying a friction drag to the under 
Surface of the turnable and at a point directly 
under the point of stylus engagement. Friction 
drag is produced by a brake-shoe 60' and resilient 
leaf 5' mounted to the left end of a lever 70 
Which is in turn secured to a shaft for swing 
ing motion therewith. The brake-shoe-carrying 

75 shaft T is journally mounted parallel to and im 
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linediately below the control shaft. 52' and the 
tWO shafts are linked together by means of a Cant 
64', connecting rod 72, and lever arm 73. The 
ca.m. 64' is secured to the control shaft 52' and 
the lever arm is secured to the brake-shoe-carry 
ing shaft, so that operational rotation of the con 
trol shaft 53 operates either to engage the brake 
shloe With the under surface of the turntable, as 
shown in Figure 9, or to disengage it, as shown in 
Figure 8. As previously described, Figure 8 shows 
the transducer, weight, and stytus in a recording 
position and figture 9 shows these parts in a play 
lack position. The operation of the second en 
bodiesent is identical to that of the first, the vari 
ation in the countertorque being produced by the 
rectilinear motion of the turntable and the con 
Sequent change in the effective radius at which 
the friction drive is applied. w 
While I have shown only two methods of en 

bodying rny in Weniton in phonographic appara 
titlS, various others will become apparent to those 
skilled in the art. For instance, the counter 
torctite drag may be applied to the motor or the 
periphery of the drive wheel. As another means 
for accomplishing the objects of my invention, 
the friction drag could be applied at a fixed effec 
tive radius but the frictional engagement pres 
Stre varied during the progress of the record to 
produce the varying countertorque. 
The countertorque produced during recording 

is a finement which is the product of the resist 
ance of the recording stylus times the effective 
radial distance from the center of the turntable 
at which this force is applied. The corrective 
Countertorque applied during play-back is a mo 
ment, which is equal to the product of the drag 
force of the friction brake times the effective ra 
dial distance at which it operates. It is the es 
Sence of my invention that this latter corrective 
nolinent, be equal at all times to the recording 
Stylist moment at any corresponding instant dur 
ing recording. I do not mean to be limited to the 
embodiments. Shewn herein but rather to the 
Scege of the appended claims, 

I claim: 
1. En phonographic apparatus for recording 

Sound in a moving record medium and subse 
quently playing back such seund record, the com 
bination of: record driving means; a stylus 
adapted to engage said moving record medium 
either for the purpose of recording sound therein 
or reproducing sound therefrom; reversable 
transducer means which when responsive to elec 
trical pulsations vibrates said stylus, and when 
responsive to vibrations of said stylus produces 
electrical pulsations; means to selectively apply 
pressure to said stylus thereby to press it into 
Said moving record medium for the purpose of 
making an undulating sound record therein, or 
to thereafter release said pressure and enable 
Said stylus to faithfully follow a sound record 
groove formed in Said moving record medium; 
and brake Eneans connected to said pressure ap 
plying and releasing means for concurrent op 
eration therewith to apply simultaneously with 
the release of said pressure, a friction drag to 
said record driving means. 

2. In phonographic apparatus for recording 
Sound in a moving record medium and subse 
quently playing back such sound record, the com 
bination of: record driving means; a stylus 
adapted to engage said moving record medium 
either for the purpose of recording sound there 
in or reproducing Sound therefrom; reversible 
transdueer means which when responsive to elec 

8. 
trical pulsations vibrates said stylus, and when 
responsive to vibrations of said stylus. produces 
electrical pulsations; means to selectively apply 
pressure to Said stylus thereby to press, it into 
said moving record medium for the purpose of 
making a spirally progressing, undulating sound 
record groove therein, or to release said pressure 
and enable Said stylius to faithfully follow a sound 
record groove formed in said moving record 

10 medium; a brake connected to said pressure ap 
plying and releasing means for concurrent op 
eration therewith to apply simultaneously with 
the release of Said pressure, a friction drag to 
Said record driving means, said friction drag be 

5 ing of such magnitude as to substantially com 
pensate for the drag of the stylus when same is 
pressed into the record medium thereby to regu 
late the record speed to be constant during any 
function of the apparatus; and moment, adjust 

so ing means responsive to progress of said record 
groove for varying the magnitude of said friction 
drag. 

3. A phonographic recorder-transcriber comi 
prising in combination: a stationary base struc 
ture; a horizontal disc-shaped record carrying 
turntable; a friction wheel, journally mounted 
in said base structure, adapted to engage the 
under surface of said turntable thereby to ro 
tate Said turntable; a motor operatively con 

so rected to said friction wheel; a flywheel op 
eratively connected to said friction wheel; a car 
riage a dapted to carry said turntable for simul 
taileotis rotation and rectilinear motion thereof 
With respect to said base structure; a lead mem 

35 her Emounted in said base structure; a coopera 
tive lead member journaled in said carriage 
Structure operatively connected to said turntable 
So as to be rotated thereby, and engaged with 
said base carried lead member so as when rotated 

40 to cause said rectilinear motion of said carriage 
and turntable; an electro-mechanical stylus 
Caltrying transducer adapted and mounted for 
Vertical swinging motion above said turntable so 
that Said stylus inay selectively produce or foll 

45 low a spiral track in a turntable-carried record; 
a weight mounted above said transducer oper 
able support means for said weight sueh that 
said weight may be allowed, selectively, to rest 
On Said transducer or be lifted therefrom; a fric 

50 tion brake mounted to said base structure and 
adapted to engage Said flywheel; and connecting 
means between said Weight support means and 
Said brake such as to disengage said brake from 
said flywheel when said weight rests on said 

55 transducer and to engage said brake with said 
flywheel when said weight is lifted. 

4. A phonographic reeOrder-transcriber con 
prising in combination: a stationary base struc 
ture; a horizontal disc-shaped record-carrying 

60 turntable; a motor operatively connected to said 
turntable; a carriage adapted to carry said turn 
table and motor and such as to permit simul 
taneous rotation and rectilinear motion thereof 
with respect to said base structure; a lead mem 

6; ber Emounted in Said base structure; a coopera 
tive lead menber journaled in said carriage 
structure operatively connected to said turntable 
So aS. to be rotated thereby, and engaged with 
said base carried lead member so as when rotated 
to cause said rectilinear motion of said carriage, 
motor, and turntable; an electro-mechanical, 
stylus-carrying transducer adapted and mount 
ed for Wertical SWinging motion above said turn 
table so that said stylus may selectively produce 

5 or follow a spiral track in a turntable carried 

s 

2 5 
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record; a weight mounted above said transducer; 
Operative support means for said Weight such that 
Said weight may be allowed, Selectively, to rest 
on said transducer or to be lifted therefrom; a 
SWinging and resiliently mounted friction brake 
mounted to said base structure and adapted to 
engage the under surface of said turntable at a 
point directly below said transducer carried 
stylus; and connecting means between said 
Weight Support means and said brake such as to 
disengage said brake from said turntable when 
Said Weight rests on Said transducer and to en 
gage said brake With said turntable when said 
weight is lifted. 

5. In a phonographic apparatus for recording 
Sound in a moving record medium and subse 
quently playing back Such sound record: record 
driving means; Stylus and transducer means 
adapted to selectively engage said moving record 
medium either for the purpose of recording sound 
therein or reproducing sound therefrom; pres 
Sure adjusting means operatively associated with 
Said Stylus and transducer means and operable 
to apply pressure to press said stylus means into 
Said record to make a Sound track therein or 
to release said pressure to allow said stylus and 
transducer means to track a sound groove in 
Said record; and brake means connected to said 
preSSure adjusting means for concurrent opera 
tion therewith to apply simultaneously with the 
release of Said pressure, a countertorque to said 
record driving means. 

6. In phonographic apparatus for recording 
Sound in a moving record medium and Subse 
quently playing back such sound record: record 
driving means; Stylus and transducer means 
adapted to Selectively engage said moving record 
medium either for the purpose of recording sound 
therein or reproducing sound therefrom; pressure 
means operatively associated with said stylus and 
transducer means adapted to apply pressure to 
the same for the purpose of producing a Sound 
record groove in said record or to release said 
pressure for the purpose of playing back Said 
record groove; and brake means connected to 
said pressure means for concurrent operation 
therewith to apply simultaneously with the re 
lease of said pressure, a countertorque to said 
record driving means. 

7. In phonographic apparatus for recording 
Sound in a moving record medium and SubSe 
quently playing back such Sound record: means 
to support said record medium; record drive 
means engaged with Said Support means; Stylus 
and transducer means adapted to selectively en 
gage said moving record medium either for the 
purpose of recording Sound therein or reproducing 
sound therefrom; pressure means operatively 
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10 
asSociated with said stylus and transducer means 
adapted to apply pressure to the same for the 
purpose of producing a Sound record groove in 
Said record or to release said pressure for the 
purpose of playing back said record groove; and 
brake means connected to said pressure means for 
Concurrent operation thereWith to apply simul 
taneously with the release of said pressure, a 
countertorque to said record driving means. 

8. In phonographic apparatus wherewith Sound 
is recorded by forming with a vibrating stylus 
an undulating spiral groove in a disc-shaped 
record and said sound record is Subsequently 
played back by causing a stylus to track said un 
dulating groove and including means for driving 
said record disc: selective transducer means 
adapted when in one condition to form Said 
undulating Sound groove in said record in re 
Sponse to electric vibration and when in another 
condition to produce electric vibration in response 
to undulation in said groove; means for adjust 
ing the drive torque to correct the play-back 
speed of said sound record to substantially that 
of recording, said correcting means consisting in 
the combination of a brake which is adapted se 
lectively to engage said driving means whereby 
to substitute, during the play-back process, a 
friction drag for the recording stylus drag dur 
ing the recording process; moment adjusting 
means for varying the effective radius at which 
said drive torque is applied to said record, where 
by the moment which is a product of such fric 
tion drag and effective radius, is at any instant 
during the play-back process equal to the mo 
ment which is a product of the recording stylus 
drag and its effective radius at a corresponding 
instant during the recording process; and link 
age means connected between said transducer 
means and brake whereby said brake is applied 
when said transducer means are in said electric 
vibration producing condition and released when 
said transducer means are in Said groove produc 
ing condition. 

WILLIAM. K. RIEBER. 
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