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The present invention relates to electric 
sound translating apparatus and more par 
ticularly to a unitary part thereof which may 

to 

be termed the sound translating unit. 
Such a unit includes the electric sound translating device, or electric pickup, and the 

suspension means therefore, by which it is 
mounted in the sound translating apparatus 
and permitted to move in operating relation 
to the sound record. 
A unit of the above character provides for 

carrying the electric pickup device at one end 
of a beam or arm which is pivotally mounted 
adjacent its opposite end in a suitable Swivel 
pedestal or supporting means and the arm 
is suitably counterweighted to compensate 
for the weight of the pickup device and pro 
vide the desired pressure of the stylus of the 
pickup device upon the record or sound 

... track. 
Sound translating units of this character 

known heretofore have assumed various 
forms and have embodied a variety of mount 
ing means for the supporting arm or beam 
requiring a relatively large clearance space in 
the cabinet structure of the apparatus, for 
proper operation. . . . . . 

It is an object of the present invention to 
provide an improved electric sound translat 
ing unit of the type embodying an electric 
sound translating device, a suspension arm. 
and a supporting pedestal therefor, which, 
while permitting full operating movement of 
the tranlating device, is of compact construc 

is tion adapted to operate in a space of greatly 
reduced dimensions from that heretofore 
known. - 

led out in the appended claims. 

it is a further object of the present inven 
tion to provide an electric sound translating 

to unit of the above character, the elements of 
which are arranged to provide for easier 
operation and which have an improved oper 
ating characteristic. 
The invention will, however, be better un 

derstood from the following description 
when taken in connection with the accom 

point panying drawing and its scope will be 

In the drawing Fig. 1 is a view in perspec 
tive on a reduced scale of an electrical sound 

the translating device 8 in opera 
to a sound record 13 with which, in Figure 1, 

tween two spaced parallel ears 15 

translating unit embodying the invention; 
Fig. 2 is a cross sectional view on the same 
Scale of a portion of the unit shown in Fig. 1, 
further illustrating the construction there 
of: Fig. 3 is a cross sectional view of a portion 
3f the unit shown in Fig. 2 taken on the sec 
tion line 3-3; Fig. 4 is across sectional view 
pickup; and Fig. 5 is a side view on substan 
tially the same scale, of a modification of a 
portion of the unit shown in Figs. 2 and 3. 

Referring to Figures. 1, 2, 3, and 4 of the 
is mounter upon an elongated suspension 
arm 9 in turn supported by a swivel pedestal 
10 and provided with a suitable, counter 
weight means 11 for the translating device. 

of the electric sound translating device or 

drawing, 8 is a sound translating device which 

The pedestal is mounted in a sound translat- . 
ing apparatus 12 and is E.' carry. 

the stylus 14 of the sound translating device 
is shown in operating engagement. 
The suspension arm is enlarged or flared at 

its end opposite the translating device and 
provided with flanged edges 14 adapted to 

ing relation 

is: 

enclose the upper end of the pedestal 10, and i. 
the counter weight means 11. The latter is . 
secured to the arm and is arranged to lie.be 

provided 
upon the pedestal 10. The axis of rotation for the pedestal is 

80 

provided by a central hollow pivot pin 16, and 
substantially in alignment therewith and at 
a right angle thereto there is provided a hori 
Zontal pivot axis provided by a pivot pin 17 85. 
for the suspension arm about which it may 
be moved to lift the translating device from 
the record and to return it thereto. This op 
eration is necessary for changing records and 90 
for changing the needle of the stylus 14 and 
is the usual pivot axis employed in known. 
suspension means for sound translating de 
vices of this character. - - - 
In the present example, however, and in 95. 

accordance with the invention, there is pro- . 
vided a second pivot axis or pivot pin 18 
parallel with the first and spaced therefrom 
preferably in advance of the axis 16 and in 
advance of the axis 17 toward the translating 100 

  



O 

device. This axis is provided by a second 
pivot pin 18. This is covered by a body of 
vibration absorbing material such as a sleeve. 
or tube 19 of rubber or other suitable resilient 
material. The pin 18 is carried at its ends 
and secured to the flanges 14 of the flanged 
portion of the arm and the sleeve 19 rests 
adjacent its ends in a saddle in the pedestal 
provided by parallel notches 20 in the ears 15. 

It will be seein that the arm 9 may be lifted 
about the axis 17 whereby the pivot axis 18 
will be caused to move with the arm about 
the axis 17. This permits advantage to be 

s 

20. 
2, by the raised position of the arm indicated 

sary for the operating movement of the count 
- translating unit of minimum height is ob 25 

30 

35 

taken of the full-length of the suspension arm. 
from the pivot axis 17 to the translating de 
vice in operation as hereinbefore mentioned. 
A large portion of the counter weight 11 is 
carried in advance of the pivotaxis 17 and ex 
tends a relatively short distance to the rear 
of said axis. Hence, as indicated in Figure 
at 21, a very low pedestal may be provided 
and a very short clearance distance is neces 
er weight end of the lever. Fulfoperating advantage of the counter 
weight is obtained, however, by permitting 
the arm to pivot about the axis 18 when the stylus of the translating device is in engage 
ment with the record 13. This is provided by 
permitting a slight operating novelinent of 
the arm about the pivot axis 18 by the ar 
rangement of the pivot axis 17 as indicated 
in the drawing. The pivot pin 17 is carried 
by the flanges 14 of the suspension arm 9 in 
the same manner as the pin. 18. The pin f - 
is then journaled in the ears 15 in loose bear 
ings provided by enlarged openings or aper 

40 

50 

tures 22 in the ears, of a diameter sufficient 
to permit a slight movement of the arms about 
the pivot axis 18 as the stylus of the translat 
ing device follows the irregularities in the 
movement of the record surface in a vertical 
direction. - 

45. The suspension arm is thus arranged to 
rotate in a single plane about two separate 
spaced parallel axes provided by two spaced 
parallel pivot pins 17 and 18 which in turn 
are at a right angle to the pivot pin 16 for the 
pedestal. The pedestal is provided with a 
loosebearing for the pivot pin 17 and a saddle 

- type of bearing for the pivot pin 18, the latter being provided by extending the pedestal 
forwardly as indicated more clearly in the 

55 
The movement of the arm about the axis 18 
cross-sectional view provided by Figure 2. 

is such that when the arm is in the operating 
position and the stylus is resting upon a 
record, as shown in Figure 1, the excess weight 
of the translating device upon the record 
above that desired for proper stylus pressure 
is counterbalanced by the weight 11 to the 
rear of pivot pin 18, and rotation takes place 

65 during the record translation about the pivot pin. 18. The difference in diameter between 

provided by the pin 17. 
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the pin 17 and that of the apertures or open 
ings 22 in the pedestal provides sufficient play 
to permit the stylus to accommodate itself 
to any vertical irregularity that may be en 
countered in the surface of the record. The 
pivot pin 20 and its resilient sleeve 19 resting 
in the notches 20 may be freely disengaged 
from the extension of the pedestal when it 
is desired to raise the stylis from the record, 
the arm then moving about the pivot axis 

By the construction shown and described, 
whereby a separate pivot axis is employed for 
the translating process, the counter weight 11 
may thus be located in a more forward posi 
tion over the pedestal 10 and hence takes up a 

70 

75 

80 

minimum of space to the rear. This weight. 
is made effective by the change of the pivot 
axis. 

It will be noted that the translating device 
and arm, including the counter weight, lie in 
substantially a common horizontal plane 
passing substantially through the pivotaxes 
17 and 18. With this arrangement, a sound 

- 

tained and as indicated more clearly in Fig 
ure 4 by providing that the axis of rotation 
23 of the stylus 14 lies in the extension of the 
arm 9 and substantially in a common plane 
there with, an improved operating character 
istic is obtained. This is for the reason that 
with the axis 23 of the stylus substantially 
in the plane of the arm, a lesser torsional 
vibrationisimparted to the arm by movement 
of the stylus. . . . . . . . . . 

85 

95 

100 
In the present example, the stylus is pro 

vided with an armature 24 located in an elec 
trical pickup coil 25 and provided with a 
suitable field magnet 26 and a cover means 27. 
The pickup coil 25 is provided with output 
leads indicated at 28. This represents any 
suitable electrical or other sound translating 
device, the general arrangement of which is 
such that it lies substantially in continua 
tion and in the plane of the suspension arm 9. 
This construction has the advantage that, 

110 

as above mentioned, in height or vertical 
depth, the unit is reduced to a minimum di 
mension and improved response is provided 
because of the reduction of torsional vibra 5 

tion from the stylus being translated to the 
arm. 

It should be noted that the stylus 14 is 
arranged to lie at an acute angle with respect 
to the pivot axis 23. In operation, this ar 
rangement provides for smooth operation of 
the stylus in the record track and that the 
pivot axis 23 lies substantially parallel to the 
record surface. . 
Referring now to the modification shown 

in Fig. 5, the two axes corresponding respec 
tively with those defined by the pins 17 and 
18, in Figs. 1, 2, and 3 are connected by a link 
member 29, the same comprising parallel side 
members 30 (one only being shown) connect 

25 

130 
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ed through extensions 31, by cross member 
32. The pedestal 33, on which a suspension 
arm 9 is pivotally, mounted, is provided at 
its upper end with a yoke 34, having spaced 

5 ears 35, (one of which is shown), and the side 
members 30 are pivotally connected herewith 
by pivot pins 36, (one of which is shown), and 
to the arm by a pin 37. The pins 36 define 
the axis of rotation corresponding to that de 
fined by the pin 17 in Figs. 1, 2, and 3, and 
the pin 37 defines the axis corresponding to 
the axis as defined by the pin 18 in said fig 
ures. In this construction, the pin 37 is not 
disengageable from the link or from the arm, 
the said link being rotatable with the arm, in 
moving the stylus to and firon playing posi 
tion. - - . . . 

The link 29 is held in a horizontal position 
during the translation of a record by abut 

0. 

5 

20. 
against the yoke 34. There is no connection 
between the arm 9 and the pedestal on the 
pivotal axis defined by the pins 36. In con 
sequence, when the arm 45 is in playing posi 

2 tion, all rotation will occur around the axis 
defined by the pin 37. The moments about the pivotal point, de 
fined by the pin 37 in Fig. 5, are similar to 

30 the moments described in connection with 

weight required on the side of this axis of 
rotation opposite to the pickup may be as 
slight as possible. . . . . . . . . . 

It will thus be seen that a sound translat 8 ing unit has been provided which is adapted 
to translate sound records with greater fidel 
ity and which to this end provides a sound 
translating device which lies in the same hor 
izontal plane with the suspension arm to 

40 

pivot axis of the stylus or armature of the 
translating device lies in the same plane of 
the arm and substantially in continuation of 

45 and coaxial with the longitudinal axis of the 

a more forward position toward the translat 
ing device with respect to the other, and that 

mon with the counter weight means. arrangement reduces the space required to 
the rear of the arm for the reason that the 
counter weight is carried in a more forward 
position with respect to the main pivot axis. 

it should be noted that the axis defined by 
37 in Fig.5, is located as far forward as prac 
ticable toward the translating device, to uti 
lize a greater portion of the mass of the arm 
as part of the counter weight structure 
whereby the moment on the side of this axis 

60 

toward the translating device above that re 
. quired for faithful tracking of the stylus in 

a record groove, and the mass of the counter 
weight, may be reduced to a minimum. The 

ment of the rear edge of the cross member 32 

Figs. 1, 2, and 3, so that the counterbalance 

which the device is secured, and that the 

arm. Furthermore, two parallel pivot axes 
are provided for the arm, one of which lies in 

these axes lie in the plane of the arm in com 
This 

the pin i8 in Figs. 1, 2 and 3 and by the pin 

6. In an 

purposes may thus be materially reduced as 
added mass required for counterbalancing 
compared with commonly known construc 
tions of this character and, in consequence, 
the projection of the arm rearwardly of the 
pedestal may be minimized. At the same 

To 

time, the desired length of the radius of hori 
zontal rotation of the unit about its vertical 
axis, as is desirable for faithful translation 
of a record is preserved. 
Although I have shown and described cer is 

tain specific embodiments of my invention, 
I am fully aware that many modifications 
thereof are possible. My invention, there 
fore, is not to be restricted except insofar as 
is necessitated by the prior art and by the 
spirit of the appended claims. . . . ; 
I claim as my invention: . '... i. in an apparatus of he character de 

scribed, a sound translating device, an arm 
for supporting said device, a supporting 
means for the arm, and means providing 

85. 

spaced parallel axes of rotation between the 
arm and the support therefor, Saidarm being. 
rotatable relative to the supporting means 
selectively about said axes. 2. In an apparatus of the character de 
scribed, a fixed supporting pedestal, a sound 

90 

translating device, an arm for supporting 
said device, and means, providing spaced 95 
parallel axes of rotation for said arm with 
respect to said pedestal, one of said axes be-, 
ing arranged to rotate about the other. 

3. In an apparatus of the character. de: 
100 scribed, a fixed suporting pedestal, a sound 

translating device, an arm for supporting 
said device, means providing spaced parallel 
axes of rotation for said arm with respect to 
said pedestal, one of said axes being arranged. 
to rotate about the other, a movable stylus 105 
for said device, and means providing a pivot 
axis for said stylus substantially in the plane 
of said arm. . . . . . . . . . . 

4. In an apparatus of the character de 
scribed, the combination of a support, a sound translating device, a suspension arm for said 
device, and means providing substantially 
parallel axes of rotation for said arm about said support, Said axes being so spaced and 
related that the arm may be moved about one. 
of said axes during sound translation, and 

9. 

115 

about the other in moving the translating 
device to 
tion. 

or from a sound translating posi 
5. In an apparatus of the character de- 120 

Scribed, the combination of a supporting ped estal, a sound translating device, a suspension 
arm for said translating device, said arm 
having a pair of pivot axes about either of 
which selectively the arm is movable in the 
same plane, and pivot means for said arm ar 

125 

ranged to permit movement of said arm in a 
plane at a right angle to said first-named 
plane. . . . . . . . . . . . . . ." . . . . . . . . apparatus of the character de- 130 

  



movable in substantially the same plane, a 

scribed, the combination of a pedestal, a 
sound translating device, a suspension arm 
for said translating device, said arm having a 
pair of pivotaxes about which the arm is 
movable stylus for said device, and means 
providing a pivot axis for said stylus sub- - 

lating device, of a supporting arm therefor, stantially in the plane of the arm. 
7. Ish eclinibination, a sound translating de - - 

Io vice, a suspension aria therefor having a lon 
gitudinal axis, a support for said arm, means 
ranged to permit rotational movement of the 
arm with respect to the support, a stylus for 

is said device, and means providing a pivot 
axis for said stylus substantially coaxial with 

... and the Support. the longitudinal axis of said arm. 
8. In a device of the character described 

an elongated suspension arm, a sound trans 
20 lating device secured to said arm and having a body lying substantially in the plane there 

of, said device having a movable armature, 
and means providing a pivot axis for said armaturelying substantially in extension of 

25 the longitudinal axis of the arm. 

3. 

35 

9. In a sound translating apparatus, the 
combination of a sound translating device, a 
movable suspension arm to which adjacent 
one end said device is connected, means pro 

arm at a point along said arm, in spaced rela 
tion to the translating device, and means pro 
viding a second horizontal axis of rotation 
for said arm at a point along said arm be 
tween said first-named horizontal axis and 
said device. . . - - - - 

10. In an apparatus of the character de 
scribed, a sound translating device, a suspen 

40 

45 

the arm having pivotal movement about an 
axis for swinging the arm in a horizontal di 
rection, a horizontal pivot means arranged 
to pivotally connect the arm and the pedestal 
to permit movement of the arm in a vertical 
plane, a second pivot means located between. 
the first-named pivot means and said device, 
said second-named pivot means being mov 

50 
able with respect to the pedestal in a vertical 
plane about the axis provided by said first 
named pivot means. 

11. In a device of the character described, 
a sound translating device, a suspension arm 
therefor, a pedestal for said arm, means pro 
viding a horizontal extension for the pedes 
tal, means providing a pivotal connection be 
tween the pedestal and arm defining an axis 
of rotation for movement of the aim in a 
vertical plane, and means providing a second 

C3 

movement of the arm in the same vertical 
plane, said last-named means being movable 
with said arm and extension means about the 
first-named axis. - . . . . 

12. In a phonograph apparatus, a sound 
translating device, an arm supporting said 

broviding a pair of pivotaxes for the arm ar o 

viding a horizontal axis of movement for said 

sion arm therefor, a pedestal for supporting 

axis of rotation for the arm providing for 

1,881,942 

device, means providing a pair of pivotal 
axes spaced along said arm about which the 
arm is adapted to have pivotal movement se 
lectively; one of said axes being more remote 
from the translating device than the other in 
a direction along said arm. . . . ; 

13. The combination with a sound trans 

said arm and device being arranged to lie in s 

a common plane, a supporting means for the 
arm provided with a pivotaxis perpendicu 

70 

lar to said plane, means providing a pivot 
axis between said arm and said support in 
the plane of the arm and at a right angle to 
the first-named pivot axis, and means pro 
viding a second pivot axis between the arm 

14. A sound translating unit comprising 
in combination a sound translating device 
having a stylus adapted to engage a record 
Surface at an angle thereto and a pivot axis 
for said stylus arranged to lie substantially 
parallel with a record surface when the sty 
lus is in engagement, therewith in operation, 
a suspension arm for the translating device 
arranged to lie in a common plane with the 
axis of said stylus, a support for the arm 
adapted to be pivotally mounted, and means 
providing two spaced parallel pivot axes for 
the arm in connection with said support. 

15. A sound translating unit comprising 
in combination, a sound translating device, 
a suspension arm therefor to which said de 
vice is connected adjacent one end, said arm 
and said device being arranged to lie sub 
stantially in a common plane, a supporting 
pedestal for the arm connected therewith in 
spaced relation to the translating device, a 
pair of spaced parallel pivot axes in said 
connection about which said arm is movable 
in the same plane, and means for causing 

90 - 

95. 

100 

05 

one of said pivot axes to become effective as 
a pivot axis for the arm when in a playing 

0 
position and for the other pivot axis to be 
come effective when the arm is in a raised position from the playing position. 

16. A sound translating unit comprising 
in combination, a sound translating device, 
a suspension arm therefor, a counterweight 
means for said arm, an operating pivot axis 
for said arm between said counterweight and 
said translating device, and means for caus 
ing said pivot axis to shift to a predetermined 
position away from said translating device - . 
when said arm is raised from the operating 
position. . . . . 
In testimony whereof, I have hereunto 

subscribed my name this 19th day of May, 
1931. . . . - . . . . . 

. . . . . JOSEPH RABER. 

5 
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