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This invention relates to sound reproduc 
ing devices and particularly to the 
thereof usually termed “reproducer arm'. The quality and continuity of reproduction 

6 from disc records are often impaired by the 
effects of extraneous vibrations and forces imparted to the stylus of the translating de 
vice either through the groove itself or 
through the reproducer arm support. When 

10 the reproducer arm is in any position other 
than the tangent position with respect to its 
cooperating groove the force of friction be 
tween the stylus and groove has a lateral as 
well as alongitudinal component which tends 
to turn the arm toward the tangent or neu 
tral position. This has also been found to be a contributing factor to the discontinuity of 
reproduction, since very little force is re 
quired in addition to the lateral component 
to cause the stylus to leave its groove. 
The object of this invention is to minimize 

noise in the reproduction of sound from disc 
type records, a feature of the invention being a means for decreasing the tendency of the 
reproducer to leave its groove. In general the object is, accomplished by 
distributing the mass of the arm in such a 
manner as to cause its center of percussion 
to fall over its point of support when the 

80 stylus is taken as the axis of rotation. Wi 
brations at the support are thus reduced to 
turning movements about the stylus upon 
which they have little or no disturbing effect, 
A spring suitably mounted and tensioned 
is used to compensate for the lateral compo 
nents of stylus friction. - 
In the accompanying drawing are shown 

two views of a reproducer arm incorporating 
the novel features of this invention. 

Fig. 1 is a side elevation of a reproducer 
with a friction compensating spring; and 

Fig. 2 is a plan view of the same re 
producer. 

Referring now to Fig. 1, 10 is a stylus co 
operating with a record 11 and actuating an 
electrical pickup 12. The record may be of 
either the lateral or hill-and-dale type. The 
pickup is supported by an arm 13 pivoted 

50 for vertical motion at 14 and for lateral mo 
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part 
tion at 15. It is counter balanced for a pre determined needle pressure by a weight 16. 
To obtain a center of percussion located 

over the pivot the mass supported by the pivot 
must be so distributed that 

Ig 
L= W.a. 

where 
L is the distance from the stylus to the pivot. 
Iis the moment of inertia of the pivoted por 
tion about an axis through the needle. 
W is the weight of the pivoted portion. 
ao is the distance from the center of gravity 
of the pivoted portion to the needle. 

g is the acceleration of gravity. 
Since it is difficult to make the arm so 

that its moment of inertia about the vertical 
axis is equal to its moment of inertia about the 
horizontal axis, L will be different in each 
case and will require a separate location of 
the vertical and horizontal pivots. In some 
instances however, the two can be made inter 
secting and for the purpose of illustration the 
pivots are so shown in the drawing. 
With the center of percussion at the piv 

ots and the axis of rotation taken through 
the stylus any vibration at the pivots which 
would normally be communicated through 
the arm to the stylus becomes merely a ro 
tating movement about the stylus and there 
fore leaves the stylus unaffected. This holds 
true for either vertical or horizontal vibra 
tions. 
The elimination of vibration in the arm 

materially reduces undesirable changes in the 
magnetic flux between the poles of the electro 
magnets and thereby makes for a quiet record 
and more uniform reproduction with less 
tendency for a reproducer to leaye its groove. 
To make this invention applicable to the 

majority of recorders and reproducers now 
in use, all that is required is a suitable counter 
balancing weight to give the proper location 
of the center of percussion. For economy of 
material some of the counter-balancing force 
can be supplied by means of a spring rather 
than by an added weight. Such a spring is 
shown in Figs. 1 and 2 at 17. 

Referring particularly to Fig. 1, the spring 
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17 is supported at one end for the base 18 by a rigid member 19 which is belt to allow 
free movement to the weight 16. The other 
end of the spring is secured to the projection 
20 of the arm13. The sension in the spring. 
at its working length makes up for the armount 
of balancing material needed. 
Although the spring, may be used to re duce the size of the counter-balancing weight, 

it can be designed to serve a more important 
function as mentioned previously. It is sup 
orted so that the pivot for horizontal motion. 

is located between the ends. This means that 
when the centerine of the spring is displaced 
so that it does not intersect the vertical axis 
of rotation of the arm, a turning monent is 

is to increase the dis 
placement. Now, the force of friction be 
tween the stylus and record has a latera.com 
ponent which always tends to turn the arm to 
a position such that a line drew through the 
stylus and vertical axis, is targent to the 
groove at the stylus. If the spring is so posi 
tioned that its centerline intersects the pivot 
at the tangent position of the arrin, any dis 
placement of the arm from this position will 
cause the spring to become eccentric to the 
pivot and thereby establish a turning monent 
which will tend to increase the displacement. 
The lateral component of the force of friction 
varies very nearly as the displacement of the 
arm from the tangent position and since the eccentricity of the spring also varies as the 
displacement of the arm, these two forces can 
be made to balance one another to secure bet 
ter tracking. 

Referring to Fig. 2, let A representen ex 
treme position of the stylus. The needle frig 
tion for this position will be some force fr acting tangentially to the groove. This force 
may be resolved into two components fit, 
acting along the center line of the arm aid fin 
acting normal to the center line. The spring 
tension S acts along the center line of the 
spring and for the position shown the center 
line will have an eccentricity E. If 6 is the 
angle between the tangent and end positions 
of the reproducer arm and is the distance 
from the stylus to the pivot, then for equilib 
rium S. E. f. siné L or the spring force 
for any position will be 

See gain.6.i. 
--- d 

fr can be deterinited by eigeriment, and for 
a given machine 8 and L are know. Hence 
the only other variabies are E and S. E. can 
be assumed from the size and shape of the 
arm thus making it possible to determine the 
spring tension required. 
By taking moments about the piyot, or ver 

tical movement the equivalent weight which 
the spring tension replaces can now be deter 
mined. SE the bearing pressure of the 
stylus is fixed, however, any excess or lack s: 
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of tension must be adjugtei or by changing 
the eccentricity of the spring relative to the 
pivot for vertical moveizet. 
Although the invention as been described 

with reference to 8, partistia embodiment 
for the purpose of illustratiosa, its scope is 
not to be limited thereby ), is to be deta:- 
Inned by the appended claix. S. 
What is claised ig: 
1. A translating device for honographs, 

an arm for the translating device pivot: Ely 
mounted, and means for reducing vigEE%ics 
at the pivot to uring goversea; about the stylus. 

2. A translating digvies for honogrgs, 
an arm for the translating diswica pivotaly 
mounted, and regg coS2seising Griggs of 
predetermined siz& Ed dississio, so re 
ducing vibrations at: 3:3 pivot; to GCIEzing 
movements about t&systs. 

3. A stylus actua&gd: 3 Ig device for 
phonograph. records, C. Reed, 623 Fe3ng for counter-balancing the latera, goingone, of 
the force &f friction. E.g.: 532 tile yius and 
the record. is . . 

4. A stylus actuated agrglaig device for 
phonograph records, a record cooperating 
with the stylus, and a six igg for counger-ba 
ancing the lateral ecozei of the force of 
the fiction between the stylus 32d Eeeoed. 

5. A stylus act:ased singiaig device for 
phonograph records, a record cooperating 
with the sylus, an eign pivotaly. Fronted for 
the translating devica, and a spring fox court 
ter-balancing the lateral corponens of the 
force of the friction even the stylus and record, said spring being positioned 50 &iat 
its center line passes over the pivot when the arp is in a tangent or neutrap3sition. 

6. A stylus actuated transieing device for 
phonograph records, a dise type record coop 
erating with the stylus, an artin pivotally 
mounted for the transiting device, and 
spring for counter-balancing the aerei con 
ponent and the force of fiction between the 
stylus and record, one eradici Seid spring be 
ing secured to the arm a sciae point, between 
the pivot and stylus and the cŠher end be 
ing held by a rigid meabel. On the opposite 
side of the pivot. 

7. A stylus actuated zagasaking device for 
phonographs, a support for 38 &ranslating 
device pivotally mounted, a disc type record 
cooperating with he stylus, Izegins comprise 
ing a mass of predetermined weights, gnd dis 
tribution for reducing vibratio.g. at the ivot 
to turning movements about 2he stylus and 
spring means for coapensating Ég the lateral 
component of the force of fiction between 
the stylus and record 35id spring cooper 
ating with the mass to redace the annount of 
bearing pressure on the sayitas, 

8. A stylus actuated ignslating device for 
phonographs, an Sri for the translating de 
vice pivotally mounted 2, lice, 2e record co 

O 

s 

80; 

90 

05 

00 

95 

0 

5 

  



0 

5 

s 

35 

0 

(S 

1866,408 

operating with the stylus, and a mass of pre 
determined weight and distribution secured 
to the arm such that the center of percus 
sion of the combined translating device, arm 
and mass falls over the pivot when the stylus 
is taken as the axis of rotation. w 
In witness whereof, I hereunto subscribe 

my name this 17th day of July, 1931. iOYDAEEMER. 
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