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The present invention relates to phonograph
apparatus and, particularly, to phonograph ap-
paratus of the type having a pivotally mounted
tone~-arm adapted for playing engagement with
a record supported on a turntable. Specifically,
the invention has to do with improvements in the
mounting of the tone-arm.

In phonograph apparatus of the type above
mentioned, the tone-arm which carries the pick-
up, is customarily mounted to swing freely iIn o
direction transverse to the record suppartmg Sur-
face of the turntable, so that the pick-up needle
can be brought in and out of engagement with
the playing surface of the record, and so that the
tone-arm will be free to move with undulations of
the record. The tone-arm is also mounted to
swing in a direction paralleling said surface of
the turntable, so that the tone-arm can be moved
out of the playing field to allow changing of
records, and so that the pick-up needle will be
free to track the record groove. Because the
tone-arm is free to pivot in the two above men-
tioned directions, sudden translatory or rotatory

movements of the phonograph result in undue

displacements of the tone-arm and cause the
pick-up needle to jump off or slide across the
record. For these reasons, ordinary phono-
graphs are adapted to play properly only when
in a stable and substantially level position. They
are not suited to play while in transportation,
and are particularly incapable of adequately play-
ing in driven vehicles, such as automobiles, which
are subject to shocks, jars, and vibrations due
to abrupt stopping and starting, traveling up
and down hills and over bumps, and changing
direction from a straight line path into a curve
or turn,

It is, therefore, the primary obj] ect of this in-
vention to provide a phonograph which is adapted
to play in any position and which can play prop-
erly in transportation, particularly, in moving
vehicles. To that end, the invention employs a
tone-arm mounting which allows the tone-arm to
be pivotally moved about two perpendicularly
related axes but which effectively prevents acci-
dental displacement of the tone-arm about said
axes and, thus, insures positive retention of the
pick-up needle in the record groove, even when
the phonograph is subjected to severe jolts.

Another object of the invention is to provide a
tone-arm mounting which makes the above men-
tioned advantages possible, and which has a
simplified construction capable of being readily
associated with other existing parts of the phono-
graph without necessitating material changes
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therein. This obiect of the invention is obtained
by means of a unitary structure which is adapted
to provide for normal swinging movements of
the tone-arm but which functions to counter-
act any tendency of the tone-arm to move ab-
normally under infiuence of shocks, jolts, jars or
unusual severe movements of the phonograph.

Still another and more specific object of the in-
vention resides in the provision of a tone-arm
mounting arrangement which makes it possible
to balance the tone-arm bhoth statically and dy-
namically so that the pick-up needle will not
slide across nor leave the surface of the record
during the playing thereof, even should the
phonograph be subjected to unusual shaking
or swinging motions in any direction. For that
purpose, the invention provides a tone-arm sup-
portine unit in which counterbalancing and
counterrotatineg means, having moments of iner-

20 tia dynamically balancing those of the fone-arm

assembly, are so coupled to said assembly that
said moments of inertia oppose undesired move-
ments of the tone-arm assembly.

"These and other objects of the invention, and

28 the manner in which they are obtained, will be
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fully understood from the following description
based on the accompanying drawing which ilius-
trates a preferred emabodiment of the invention,
and in which: |

Figure 1 is a side elevational view showing a
tone-arm mounting constructed in accordance
with the invention, certain parts being broken
away for clarity of illustration, |

Figure 2 is an enlarged elevational-sectional
view looking in the general direction of arrows
2.9 of Figure 1: and |

Figure 3 is an exploded view of certain parts of
the arrangement as shown in Figure 1, and il-
lustrates the mode of assembling the tone-arm
mounting unit with the phonograph base plate

- ahd tone-arm.

With more particular reference to the drawing,
Figure 1 shows a turntable § and 2 tone-arm a.
The turntable is conveniently mounted on a pase
plate 71, and is adapted to be rotated in the usual
manner by means of a suitable motor (not
shown). The turntable is further adapted to
support & record, as is indicated at 8, and to rovate
the record in relation to the tone-arm 8. The
tone-arm carries a pick-up 8 which is provided
with a needle 18 disposed for engagement with the
customary spiral modulated groove of the record.

As shown, tone-arm 6 is supported to swing about

two perpendicularly related axes. Swinging
movement of the tone-arm ahout one of sald axes



~ plate.

" aXxis of the latter.
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- allows for movement of said tone-arm in a dlrec- -
~ tion transverse to the blane of the turntable, in:
order that the pick-up needle may be brought G

. in or out of engagement with the record, and in

order that the tone-arm may accommodate 11:-5
| Swinging
- . movement of the tone-arm abeut the other of: sald

‘axes allows for movement of said tone-arm in a
direction generally paraliel to the plane of the

- turntable, in order that said tone-arm may ke
~ moved out of and into the playing field, and in.

self to undulations of the record.

' rest is perfectly balanced In order to allow for

' ‘arm portion 27.

critical adjustment in balancing the tone-arm,
the weight 28 is adjustably mounted on the tone-
This is convemently accom-
plished by providing said portion with a slot 28,
and by providing the weight with a suitable re-
leasable-locking element 38 passing through said

- slot. After loosening element 36, the-weight may

10:

order that the pick-up needle- may follow the

record groove, unobstructedly.

~ In accordance with the invention-and-as: 111us-.ﬁ
- trated in the drawing, the tone-arm support:com- 15.

prises & mounting unit which is designated, in its

. entirety, by the reference numeral. {1, and which.

is constructed and arranged to provide for move-
ment of the tone-arm in the two above named:di-
' unit {1 includes a
member--or
standard- {2:which; as-more-clearly shown-in Fig-
ure:2; has-ears [3;adapted to provide:diametri-
' These bearings may
25
- tory.-movements:of: the: phonograph in-directions
‘corresponding to the axes-of the tone-arm. Such

rections. For that purpose,
generally cylindrical- supporting

- cally-opposed- bearings 4.
- be of:any: suitable construction, and are adapted

 to receive a rotatable shaft or pivot 15. As.can

~ best-be- seen in. said- Figure 2; the-sides of the

~ tone-arm: §. are provided- with- bifurcated trun- -
- nions:16:which.are adapted-to engage pivot.15:and
30
5 "Thus; the- tone-
arm can be-swung: at: right: angle: to-the longitu-
- dinal: axis- of: the main- supporting. member 2.
- The member 12-is arranged-: for rotation, about
~ its-longitudinal axis, on.the base plate: 7.
- conveniently accomplished: by providing- a- ball-

. to- be: rlgldly connected- thereto, as- by means-of
suitable- locking  elements- 1.

This-is
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be slidably adjusted until perfect balance is se-

cured, and then the weight may be retained in ad-
Justed_position by tightening said element. |

Because the tone-arm is perfectly balanced in
the manner above described, translatory move-
ments-of-the phonograph in directions transverse
to-either the:rotatable member {2 or to the rotat-

able pivot 15, will:not deleteriously affect the in-

ertia. of. the- tone-arm. Accordingly, the tone-
arm, if moving under influence of the ragdial lead-
ing- force developed by the spiral groove of the
record, will tend to continue its normal move-
ment, although - the. phnoitograph may- be: sub-

Jected to severe-joiting i directions- transverse to
| t‘aﬂ pivotal axes-of the tone-arm;

- However, the-inertia of the balanced tone-arm
WOHld be deleteriously-afiected by unusual- rota-

rotatory movements.tend to. develop- torque forces

which, in turn, tend to: preduce abnormal: rotg-

tional dlsplacements of: the- tone-arm; with the
result that.the pwk-up -needle tends-to: slxde -QVer
- or to leave the surface of the record.  In-order to

overcome- these.conditions; the. 1nvent10n provides

~ the unit (I with counterbalancing and-counterro-

tating -means which tend- to:counteract-the effects

* of such rotatory. movements- of. the phonograph.

- bearing-connection which, as:more:clearly shown

 in Figure-2, is mounted on member {2 -and has-a

- part (8-adapted to be fixedly-secured to-the base

For- that purpose, the member 12; to-
) gether with . its- ball- bearmg connection;
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~ ceived-in-an.opening 18-in the-base plate, and-the
part I8 of the ball-bearing- connection has-a:lip

- plate:-

 20-disposed to- bear-on the one- side: of the base
| The part. 18 further-has-a. threaded por- .
~tion- 21.in engagement: with-a nut 22- adapted:for

 bearing-engagement with- the. other- side- of the

- base: plate.

In this-manner; the__ton_e ~arm is-free

- to rotate with member {2 about the:longitudinal -

As. 111ustrated in: Figure. 1, a |

. coil spring-28, which-has one.of:its ends attached -
- to.a- connection: 24. on: the .tone-arm, and which |

has its cther end attached to a- bracket 25.secured,

- as-by-means of: fastening element. 26, on.a:rotat~

| ableﬁmember 12; serves:to. maintain. the pick-up

'needle in proper tra,ckmg engageme;nt” mth the

. record.groove;

As. herembefore sta.ted the tone-arm accord=

ing to:the present: invention, is adapted to be per-

- fectly balanced-statically and- dynamically-about
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both of its axes of rofation so as not. to-he-dele- g
teriously affected-by shocks-or vibrations to which
- the phonograph.may be. subJected For that pur-

-~ pose, and. as-particularly shown in.Figure 1, the .
- tone~arm is provided: with. an: end portion: 27
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‘which projects beyond the pivet. 15, and a: coun-

- terbalancing - ‘weight 28 is. attached to this ex-
tended: portion.. The: mass: of weight 28- and: of

 the extended portion: 27 on. one side of the pivotal -
- aXxes isisuch that-itaccurately- balances the mass 7
- ofithe pick-up-and. of the tone-arm portion on: the

iathe,r side: of said: axes; Because of this con-

o | istruction it: will: e understood: that: in effect the

. tone-arm assembly: is: nivoted: for: rotation: at its

n ;center of gramty sa.that. th& tone-arm, . wthen ab 75

. movements. to the phonegraph

For the-purpose.of. ceunteractmg the effect:of
those.. rc}tatory movements: whieh- tend- teo - cause
alknormal. dlsnlacement of- the: tone-arm about

the axis of rotation.at pivot i5,; a mass, indicated
generally. at-3! (Flgures 1. and 2) and; ‘moeunted
to.rotate at. its center of: grav:l.ty o1 a support 32;

is. s0.connected. with. said. pivot as. to-rotate -in-
direction. opposite-to the- direction in which- S&ld-
pivot. tends- to rotate. under influence- of - -such
rotatory. movements of the- phonograph. In the
embodiment illustrated.in-the.drawing, the mtat-

-able mass and- its support - are- housed in- an

enlarged pevtmn 33; of ‘the: tone-arm- Support—mg
member. {2
pair of: halanced flywheels- 34 - and 38q; a- shaft
33 mterconrrectmg the: flywheels:at-their centers;
and a gear 3¢ fixed:to-the shaft:
ineludes-suitable: bearlngs 31 (Figure:2) which-are
d1sposed to.engage-the shaft: 38:s50 as to- ‘support

said- sha,ft ‘With-ifs gear and: fiywheels:in perfectly .

balanced condition. - The gear 35 engages;a: gear

segment 38 provided-in-one end of an-arm 39,.the
other end:of which:is- rigidly securad; asqdndicated -
al-40-in.Figure 2; to the pivot i & of the:t one-arm,
1in such a; manner that said-arm- 28 extends: from |
sald- pivet and: into the cylindrical: supporting .

member-i2.. The fiywheel~shaft- ~and-gear 255em -

'bly which: constltutes the. rotatable mass: 314, is

such- that its: moment: of inertia:ghout: shaft: o5;
exa,ctly dynammally«balances the-moment of: in~

_ertm,of the tone-arm assembly about pivot: !&and |
including:-the arm:-39.and gear-segment-28.

THUS;
the mass. 34 opposes: the. tendency: of- the: tone=

arm. to. rotate: about. the axis: of pivot 15, when

shocks or; wbratmns tend: to- impart retatory:

correspondmg tp the axis of:rotational pivot 15

For: the: purpose of: ceunterac’&mg the: effect
of: those rat&,t..q,ry movements;. whichi tend. to

gk

‘The:-mass; as-shown, ‘consists of a

‘The support-32

in directions

LA
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cause abnormal displacement of the tone-arm

about the axis of rotational supporting body 12,
another mass, indicated generally at 4§, is mounty-
ed to rotate at its center of gravity and 1s so
connected with said body as tc rotate in a direc-
tion opposite to the direction in which sald body
tends to rotate under influence of such rotatory
movements of the phonocgraph. In the arrange-
ment shown, the rotatable mass §i consists of a
balanced fiywheel 82 and a pinion 43 rigidly
connected with said fiywheel. The fiyvwheel-and-
pinion assembly is rotatably suspended on a stud
44 suitably attached to the lip 28 of part 18
of the ball-bearing connection, which part is
fixedly secured to base plate 7. The pinion 43
engages a gear-toothed element €5 provided on
the circumferential surface of enlarged portion
39 of the tone-arm supporting member 12. The
flywheel-and-pinion assembly constituting the ro-
tatable mass 41 is suchh that its moment of
inertia, about stud 44 exactly dynamically bal-
ances the moment of inertia of the compilete tone-
arm assembly, about the vertical axis of member
12, including the mass 31, connecting arm 38 and
segment 38. Thus the mass 41 opposes the
tendency of the tone-arm to rotate with support-
ing member {2 about the longitudinal axis of the
latter, when shocks or vibrations tend to impart
rotatory movements to the phonograph in direc-
tions corresponding to said axis of the rotational
member 12.

In assoclating the tone-arm mounting unit 1!
with the phonograph, the tone-arm supporting
membper i2 of said unit is introduced, as repre-

sented in Figure 3, through opening {9 of base.

plate 1, and is guided in said opening until lip
20 of ball-bearing connection part I8 comes in
contact with the confronting side of said base
plate. The nut 22 is then engaged with threaded
portion 21 of said part 18, and is tightened until
the unit becomes securely clamped on the base
plate. Bracket 25 is then secured to member 12
by means of fastening element 25. The tone-
arm 6 may then be rigidly connected with said
member by engaging bifurcated trunnions {8 with
pivot 9 and by tightening the fixing elements 117
on said pivot which, in order to insure positive
connection, may be provided with suitabie depres-
sions disposed to receive the end of said elements
17, as shown in Figure 2. When mounted, the
tone-arm is accurately balanced on its support by
adjusting weight 28, if this is found necessary.
Spring 23 (Figure 1) which is adapted to supply
the redquired needle pressure on the record, is
then connected to the tone-arm 6 and bracket 25.

From the foregoing description, it will be appre-
ciated that the present invention provides a
simple yet dependable arrangement whereby the

tone-arm of a phonograph is capable of free

normal movement during the playing of a record,
but is effectively checked against undesired
movements, in all directions. Moreover, from the
preceding description it will be appreciated that
the invention makes it possible to provide a
mounting unit for a phonograph tone-arm, which
unit functions to insure proper playing of a record
regardless of the position of the phonograph or of
any swinging or shaking moftion to which the
phonograph may be subjected. Particularly, the
provision of a tone-arm mounting unit as herein
described, has the advantage that it can be readily
used to replace the usual tone-arm support pro-
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vided on phonographs, especially because such a
unit can be mounted without the exercise of ex-
ceptional skill.

T claim:

i. A unit for mounting a phonograph tone-arm
to rotate about two perpendicularly related axes,
said unit comprising a tone-arm supporting
member, means arranged on the supporting
member to mount the same for rctation about
one of said axes, a flywheel structure supported
by sald means to rotate in g plane transverse
t0o said one axis and connected with said member
for rotation counter to the rovation of the latter,
a tone-arm engaging element mounted on said
membper for rotation therewith abocut said one
axis and for rotation relative to said member
about the other of said axes, and a second fly-
wheel structure supported by saild member 10
rotate in g plane transverse to sald other axis
and connected with said element for rotation
counter to the rotation of the latter.

2. A unit as set forth in claim 1, in which the
supporting member is holiow, the first-men-
tioned flywheel structure is supporived exteriorly
of said member by the stated means, and the
second-mentioned fiywheel structure is supported
interiorly of and by said member.

3. A tone-arin mounting unit comprising a
generally cylindrical member, support means
arranged on said member to mount the same for
rotation about its longitudinal axis, a fiywheel
structure supported by sald means to rotate about
an axis substantially paralieling the mentioned
rotational axis of said member, a connection
between said member and flywheel structure 1o
rotate the latter counter to the rotation of said
member, a rotatable shaft provided on said mem-
ber and extending in a plane transverse to the

rotational axis of said member and adapted for

connection with a tone-arm, said shaft being
arranged for rotation with said member and for
rotational movement with respect thereto about
an axis extending substantially at right angles
to the rotational axis of said member, a second
flywheel structure housed and supported within
sald member to rotate about an axis substan-
tially paralleling said shaft, and a connection
between said shaft and second fiywheel structure
to rotate the latter counter to the rotation of
said shaft.

4. A tone-grm mounting unit as set forth in
claim 3, in which the first-mentioned connection

- Includes a pinion attached to the first-mentioned
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flywheel, and a toothed wheel affixed to the gen-
erally cylindrical member and in mesh with said
pinion; and the second-mentioned connection
includes g gear as part of the second fiywheel
structure, and an arm secured o the rotatable
shaft and having g toothed rack in mesh with
said gear.
| ELMER O. THOMPSON,
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