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12 Claims. (C1, 179-100.41) 
The present invention relates to sound pick-ups 

of the kind in which the oscillating stylus-carrier 
carries a mirror whereby a beam of light is os 
cillated correspondingly with the stylus and in 

5 turn actuates a photo-electric cell. 
The object of the invention is to provide a 

Stylus carrier for such a pick-up which has nota 
bly Small mass and moment of inertia and in 
which the centralizing force can be made low 
enough to permit the stylus to follow the sound 
track with extreme accuracy. 
According to the invention there is provided 

a stylus carrier comprising a spindle mounted 
On the tone arm to oscillate about its axis; and 

15 comprising also means to secure a stylus in a 
position perpendicular to said axis, a mirror on 
Said spindle, and means whereby the carrier is 
elastically centralized and its kinetic energy is 
absorbed. 
The means for securing the stylus may com 

prise a socket arranged between the ends of the 
Spindle, rigid with and perpendicular thereto, 
and a clamping screw entering one end of the 
Spindle. The centralizing of the stylus carrier 

25 and its damping may be effected by separate 
"means, but conveniently there is provided a hole 

in the tone arm through which the stylus socket 
extends and there is compressed within the hole 

- 

20 

30S rubber which acts as a spring to centralize the 
carrier and also as a damper for absorbing its 
kinetic energy. 
The means for mounting the spindle may com 

prise rubber sleeving on the spindle, opposite 
35 rigid half bearing members forced on to the 

sleeving to compress it, and means to fix said 
members in the compressing position. Said bear 
ing members may be pivoted to the tone arm 
and Swung about their pivots to bring them into 

40 compressing contact with the sleeving. The half 
bearing members are surmounted by a cap plate, 
and bolts serve to position the half bearings in 
their sleeve-compressing position and to clamp 
said cap plate and said members to the tone arm. 
The invention further comprises the separate 

stylus carrier as hereafter described. 
An example of the invention is shown in the 

accompanying drawing, in which: 
Figure is a dismembered view of the end of 

so the tone arm and the parts associated there 
with. 

Figure II is a end view of Figure I with the 
parts assembled. 

45 

Figure III is a vertical cross section On III 
55III, Figure I. 

and around the socket a sleeve of material such 

Vice. 

a cap plate by which said members are secured 
to the tone arm, The stylus carrier comprises the spindle 5; 
the ends of which are adapted to act as the jour 

Figure IV illustrates the operation of the de 
2 indicates the end of the tone arm; 3,3 half 

bearing members for the stylus carrier; and 4 

nails of a rubber bearing and are fitted. With the 
rubber bearing sleeves 6, 6. The members. 3, 3 
are formed With half round grooves Which en 
gage and compress the sleeves 6, 6. To facili 
tate such compression and the accurate posi 
tioning of the stylus carrier, the members 3, 3. 
are pivoted on pins 8 projecting up from the tone 
arm. The members 3 are first swung apart on 
said pivots sufficiently to admit the spindle 5 
and its sleeves. 6. They are then pressed to 
Wards: one another sufficiently to compress and 
grip the sleeves and are there held by the fit 
ting bolts. 9... which pass through the tone arm, 
said members and the cap 4. The parts are 
finally secured by the nuts 0. The rubber sleeves 
6 permit the spindle to oscillate to the neces 
sary extent about its axis , , without material 
lateral displacement from said axis. One end 
2 of the spindle is bored and screw threaded 

to receive the stylus clamping screw 3. At the 
other end, and near to the axis , there is rig 
idly fixed the mirror. 4 by which a light beam is 
defected. . . . . . . . . 
The stylus carrier further includes the stylus 

socket 5, which is rigid With the spindle, and 
projeets at right angles to the latter. Said sock 
et is ferined. With a bore 6 to receive the stylus 
T; said boile 6 intersecting and extending up 
ward beyond the bore for the clamping screw. 
3 so that the stylus-bears against the Wall of 

its socket both above and below the clamping 
ScreW. . . . - 

The socket 5 passes through a hole 8 in the 
tone arm. Compressed in said hole and around 
the socket is a sleeve 9 of rubber or other ma 
terial capable of functioning as a spring to cen 
tralize the stylus and as a damping medium to 
dissipate the kinetic energy which the stylus car 
rier and the stylus continually acquire when the 
pick-up is in operation. - 
“In use, the parts are assembled as indicated 

in Figures II and III so that the stylus carrier 
can oscillate about its axis fi, subject to the 
centralizing and damping effect of the sleeve 9. 
It is thus oscillated by the stylus following the 
laterally cut soundtrack of a gramophone record. 
A stationary beam of light 20, Figure IV, is di 
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5 

rected onto the mirror f4 and by it is oscillated 
correspondingly With oscillations of the Stylus. 
The oscillating beam after modulation, as by a 
fixed cut-off 2, is caused so to influence photo 
electric apparatus 22 as to produce electric oscil 
lations which in turn are converted into sound. 

It will be noted that a large proportion of the 
mass of the stylus carrier is concentrated about 
the axis. and therefore has a low moment of 
inertia. The only members of which the moment 
of inertia is significant are the stylus 7 itself 
and the stylus socket 5. The moment of inertia. 
of the latter is however very small; and the cen 
tralizing and damping force can consequently 
be made small so that the stylus readily follows 
the full lateral range of the Sound track Without 
materially tending to oscillate the tone arm itself. . 
I claim: 
1. In a photo-electric sound pick-up the com 

bination with a support, of a stylus carrier Com 
prising a straight spindle mounted in the support 
to oscillate about its longitudinal axis and com 
prising also a transverse stylus socket, the spin 
dle having an axial bore intersecting the stylus 
socket and screw threaded to receive a stylus 
clamping screw, a mirror rigid with the Spindle 
and having its reflecting surface approximately 
in a plane including the spindle axis, and means 
whereby the carrier is elastically centralized and 
its kinetic energy is absorbed. . . - 

2. In a photo-electric Sound pick-up, the COm 
bination with a Support of a stylus carrier com 
prising a spindle mounted on the support to OS 
cillate about its axis and comprising also a stylus 
socket rigidly extending transversely from the 
Spindle Which is bored at One end to receive a 
clamping screw for securing the stylus in Said 
Socket; a mirror rigid With the Spindle and hav 
ing its reflecting Surface approximately in a plane 
including the spindle axis, and means Whereby 
the carrier is elastically centralized and itSkinetic 
energy is absorbed. 

3. In a photo-electric Sound pick-up, the COH 
bination with a support of a stylus carrier Com 
prising a spindle mounted on the Support to Oscil 
late about its axis and Comprising also means 
to secure a stylus in a position transverse to Said 
axis, a mirror rigid With the Spindle and having 
its reflecting surface approximately in a plane 
including the spindle axis, rubber sleeving on the 
spindle, opposite half bearing members forced 
onto the sleeving to compress it, means to fix 
said members in the compressing position, and 
further means whereby the carrier is elastically 
centralized and its kinetic energy is absorbed. 

4. In a photo-electric Sound pick-up, the com 
bination with a support of a stylus carrier com 
prising a spindle mounted on the support to os 
cillates about its axis, and comprising also a 
stylus socket rigidly extending transversely from 
the spindle which is bored at one end to receive 
a clamping screw for securing the stylus in Said 
socket, a mirror rigid with the spindle and hav 
ing its reflecting surface approximately in a plane 
including the spindle axis, rubber sleeving on 
the Spindle, opposite half bearing members forced 
onto the sleeving to compress it, means to fix 
said members in the compressing position, and 
further, means whereby the carrier is elastically 
centralized and its kinetic energy is absorbed. 

5. In a photo-electric Sound pick-up, the com 
bination with a support of a stylus carrier com 
prising a spindle mounted on the support to oscil 
late about its axis and comprising also means 
to secure a stylus in a position transverse to said 
axis, a mirror rigid with the spindle and having 

2,088,960 . . . . . 
its reflecting surface approximately in a plane 
including the spindle axis, rubber sleeving on the 
Spindle, opposite half bearing members Which 
are pivoted on the Support and are Swung about 
their pivots to compress the sleeving, a cap plate, 
bolts serving to position the half bearing men 
bers in sleeve compressing relationship and to 
clamp Said cap plate and said members to the 
support, and further means whereby the carrier 
is elastically centralized and its kinetic energy 
is absorbed. 

6. In a photo-electric Sound pick-up, the com 
bination with a support of a stylus carrier com 
prising. a spindle mounted on the support to os 
cillate about its axis and comprising also a stylus 
socket rigidly extending transversely from the 
spindle which is bored at one end to receive a 
clamping screw for securing the stylus in said 
socket, a mirror rigid with the Spindle and hav 
ing its reflecting surface approximately in a 
plane including the spindle axis, opposite half 
bearing members which are pivoted on the Sup 
port and are swung about their pivots to com 
press the sleeving, a cap plate, bolts serving 
to position the half bearing members in sleeve 
compressing relationship and to clamp Said cap 
plate and said members to the Support, and fur 
ther means Whereby the carrier. is elastically 
centralized and its kinetic energy is absorbed. 

7. In a photo-electric Sound pick-up, the com 
bination with a Support of a stylus carrier Com 
prising a spindle mounted on the support to OS 
cillate about its axis and comprising also a stylus 
socket rigidly extending transversely from the 
spindle which is bored at One end to receive a 
clamping screw for securing the Stylus in Said 
socket, a mirror rigid with the spindle and having 
its reflecting surface approximately in a plane 
including the spindle axis, and means which 
bears on the socket at opposite sides in the direc 
tion of its oscillation whereby the carrier is elas 
tically centralized, and means whereby its kinetic 
energy is absorbed. . 

8. In a photo-electric sound pick-up, the com 
bination with a support of a stylus carrier com 
prising a spindle mounted on the support to os 
cillate about its axis and comprising also a stylus 
socket rigidly extending transversely from the 
spindle which is bored at one end to receive a 
clamping screw for securing the stylus in said 
socket, a mirror rigid with the Spindle and hav 
ing its reflecting surface approximately in a 
plane including the spindle axis, rubber sleev 
ing on the spindle, opposite half bearing mem 
bers forced onto the sleeving to compress it, 
means to fix said members in the compressing 
position and means which bears on the socket at 
opposite sides in the direction of its oscillation 
whereby the carrier is elastically centralized, and 
means whereby its kinetic energy is absorbed. 

9. In a photo-electric sound pick-up, the com 
bination with a support of a stylus carrier com 
prising a spindle mounted on the support to 
oscillate about its axis and comprising also a 
stylus socket rigidly extending transversely from 
the spindle which is bored at one end to receive 
a clamping screw for securing the stylus in said 
socket, a mirror rigid with the Spindle and hav 
ing its reflecting surface approximately in a 
plane including the spindle axis, the support hav 
ing a hole through which the stylus socket ex 
tends, and a sleeve compressed into the hole and 
around the socket, said 'sleeve being of mate 
rial having elastic and energy-absorbing prop 
erties. " - . . . - - - - - - - V - - 
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bination with a support of a stylus carrier com 
prising a spindle mounted on the Support to os 
Cillate about its axis and comprising also a stylus 
Socket rigidly extending transversely from the 
spindle which is bored at one end to receive a 
clamping Screw for securing the Stylus in said 
socket, a mirror rigid with the spindle and hav 
ing its reflecting Surface approximately in a 
plane including the spindle axis, rubber sleeving 
on the spindle, opposite half bearing members 
forced onto the sleeving to compress it, means to 
fix said members in the compressing position, 
the support having a hole through which the 
stylus Socket extends, and a sleeve compressed 
into the hole and around the socket, said sleeve 
being of material having elastic and energy 
absorbing properties. 

3 
11. A pick-up stylus carrier comprising a 

spindle, a stylus-receiving Socket integral with 
the spindle and extending transversely there 
from, the Spindle having an axial bore extending 
from one end to intersect the stylus socket and 
screw threaded suitably to receive a stylus clamp 
ing screw, and a mirror rigid with the Spindle and 
having its reflecting surface approximately in a 
plane including the Spindle axis. 

12. The carrier claimed in claim 11 in which 
the stylus-receiving socket is positioned at about 
the centre of the length of the Spindle and the 
external surface of the spindle from said Socket 
to its ends is a plain cylindrical journal Surface 
of uniform diameter. 
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