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The present invention relates to phonograph 
tone-arms and, particularly, to an improved ar 
rangement capable of supporting the tone-arm 
in proper position to insure adequate tracking 
engagement of the pickup needle with the modu 
lated groove of a record. Specifically, the in 
vention has to do with improvements in the 
bearing support structure for the tone-arm shaft 
which provides for swinging movement of the 
tone-arm about an axis perpendicular to the 
playing surface of a record. 

It is well known in the art that, in order to 
insure proper tracking and high fidelity repro 
duction, the tone-arm should be supported in a 
definite angular relationship. With respect, to the 
record, and the tone-arm supporting structure 
should be capable of damping out and eliminat 
ing undesirable vibrations, so as to prevent the 
effects of resonance occurring in the tone-arm 
during normal use of the phonograph. In many 
cases, arrangements used for the ... above Stated 
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purposes are objectionable because of the con 
plicated and expensive structure they require. 
For example, known arrangements for the men- . 
tioned purposes necessitate accurate machining 
and skilful assembly techniques, Which result in 
increasing manufacturing and production costS. 

It is, therefore, the primary object of the pres 
ent invention to provide a tone-arm Supporting 
arrangement which realizes the above-mentioned 
desirabilities, and which eliminates the aforesaid 
objections. To that end, the supporting arrange 
ment is of such character that the bearing means 
for the pivot-providing shaft of the tone-arm 
consists of easily made parts which are capable 
of being readily associated with the phonograph 
structure to support and to maintain said shaft 
in proper position, and which are further capa 
ble of absorbing undesirable vibrations. 
... It is also an object of the invention to provide 
a tone-arm supporting arrangement of the 
above-mentioned character, in which the parts 
are associated in such a manner that the tone 
arm may be quickly and accurately adjusted in 
proper operative position. For that purpose, the 
supporting arrangement includes two separate 
bearings which are adapted to be mounted in 
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approximate alignment on the phonograph struc 
ture and which, when so mounted, are capable 
of being: relatively adjusted in the required re 
lationship to Support the tone-arm for operative 
tracking engagement of the pickup needie. With 
the record groove. 
. . Another and more specific object of the inven 
tion resides in the provision of a tone-arm Sup 
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porting arrangement including bearing means 
which, when the arrangement is mounted on 
the phonograph, can be adjusted to determine 
the precise angular position of the tone-arm in 
said bearings, and which is associated with shock 
absorbing means so as to prevent undesirable 
vibrational effects. An arrangement of this kind 
is especially advantageous when used for sup 
porting tone-arm and pickup assemblies which 
are characterized by their light weight and their 
ability to operate at exceedingly low needle-pres 
Sure, that is, a needle-pressure of the order of 5. 
grams, because with assemblies of this character, 
the Support of the tone-arm in proper angular 
relationship to the playing surface of the record 
is most critical, and the elimination of undesir 
able vibrations is most essential. 
These and other objectS, and the manner in 

which they are obtained, will be apparent from 
the following description based on the accom 
panying drawing which illustrates a preferred 
embodiment of the invention. In the drawing, 

Figure 1 is an end elevational view of a tone 
arm supporting arrangement constructed in ac-, 
cordance with the invention; 

Figure 2 is an elevational sectional view look 
iing. in the general direction of arrows 2-2 in 
Figure 1; and 

Figure 3 is a fragmentary view, on a reduced 
Scale, looking in the general direction of arrows 
3-3 in Figure 1, and illustrating the adjustable 
feature of the bearing means for the tone-arm 
shaft. 

Referring more particularly to the drawing, 
is the tone-arm O is provided with the usual shaft 

which constitutes the pivot for swinging move 
ment of the tone-arm about an axis perpendicu 
lar to the playing Surface of a record. For that 
purpose, the tone-arm shaft is rotatably Sup 
ported on a base 2 which also supports the 
customary turntable (not shown). 
In accordance with the present invention, the 

means employed for the purpose of rotatably sup 
porting the tone-arm shaft on base 2, in 
cludes two Spaced cooperatively disposed, bear 
ings 3 and 4. One bearing 3 embraces, the 
shaft at the upper portion thereof, that is, at a 
point adjacent its connection with the tone-arm. 
The other bearing f4 engages the lower portion 
of said shaft and Serves as a thrust bearing. . 
As more clearly shown in Figure 2, the upper 

bearing 3 has a generally cylindrical shape; and 
is advantageously mounted, by means of a rub 
ber grommet 5, on an upstanding protuberance 
6 on the base 2. The grommet tightly fits with 
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in and lines an aperture T in said protuberance, 
and snugly receives the bearing 3. In order to 
prevent undue relative movement between bear 
ing 3 and grommet 5, one end portion of said 
bearing is provided with a marginal rin 8 
which abuts the adjoining end of the grommet, 
and the other end of said bearing has means, in 
the form of a split ring 9, which overies the 
adjacent end of the grommet. 
AS also clearly shown in Figure 2, the lower 

bearing 4 is generally T-shaped in cross-section, 
and is advantageously mounted by means of a 
rubber grom met 20 on a bracket 2 which de 
pends from the base 2. This grommet 2 tight 
ly fitS Within and lines an aperture 22 in said 
bracket, and Snugly receives the shank of said 
bearing 4. Undue relative displacement be 
tween lower bearing 4 and associated grommet 
20, is prevented by contact between, the head 
portion of Said bearing and the adjoining end 
of the grommet, and by means of a split ring 23 
arranged on the shank portion of said bearing to 
Overlap the adjacent end of Said grommet. The 
head portion of lower bearing 4 is provided with 
a Substantially circular recess 24 having an in 
Wardly tapered portion 25 which terminates in 
a point to form a seat 26 for a correspondingly 
tapered tip portion 27 terminating the lower 
part of the tone-arm shaft . 
The bracket 2, in accordance with the inven 

tion, includes means whereby said bracket may 
be adjusted on the base 2. This adjustable 
feature makes it possible to locate the lower 
bearing 4 in relation to the upper bearing 3, 
So that said bearings properly support the tone 
arm shaft in the correct angular position. 
For that purpose, the bracket, as shown in the 
drawing, is provided with a rigid elongated 
mounting plate 28 which is adapted to be se 
cured, by a means of screw-threaded elements 
29 and 30, to a pair of studs 3 and 32 extend 
ing from the under Surface of base 2. These 
studs are provided with internally screw-thread 
ed bores 33 and 34 which receive the securing 
elementS 29 and 30, respectively. 
AS more clearly Seen in Figure 2, the studs 

are disposed, generally, in diametrically opposed 
relationship on opposite sides of the protuber 
ance 6 on which the upper bearing 3 is mount 
ed, So that said studs lie substantially in a plane 
traversing the axial plane of said bearing. The 
end portions of the mounting plate 28 are pro 
vided with openings 35 and 36 through which 
Screw-threaded elements 29 and 30 pass to effect 
the connection of the bracket to the base. The 
intermediate portion of the mounting plate is 
also provided with an opening 37 disposed to 
accommodate the tone-arm shaft i supported 
in bearings 3 and 4. It is to be particularly 
noted that the opening 37, at the intermediate 
portion of the mounting plate is larger than the 
circumference of the tone-arm shaft, that the 
Opening 35, at One end of Said plate, is larger 
than the circumference of the associated screw 
threaded element 29, and that the recess 24 of 
the lower bearing is larger than the tip portion 
27 of the tone-arm shaft. As illustrated in Fig 
ure 3, this construction makes it possible, prior 
to tightening of the screw-threaded elements, to 
pivot the mounting plate about the axis of one 
of said screw-threaded elements, that is the 
screw-threaded element 30, so that said plate 
may be adjusted at a suitable point between ex 
treme positions A and B. In this manner, the 
lower bearing 4, mounted on bracket 2 of 
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4. 
which mounting plate 28 is a part, may be 
brought in the required position with respect to 
the upper bearing 3, for the purpose hereinbe 
fore Specified. It will be understood that, after 
the desired adjustment is made, the adjusted 
relationship between the bearings is secured by 
tightening the fastening elementS 29 and 30. 

Accidental disengagement of the tone-arm 
shaft from its bearings 3 and 4 is effectively 
prevented by the provision of a stop aSSociated 
With Said Shaft to limit its OutWard longitudinal 
movement. This stop is also adjustable to take 
care of variations which may occur in manu 
facturing and aSSembling of the partS. In prac 
tice, the Stop is advantageously provided by 
means of the so-called trip-arm, which is usual 
ly connected to and movable with the tone-arm 
shaft. A portion of this trip-arm is shown at 
38 and, in accordance with the invention, said 
arm is rigidly attached, through its customary 
clamping portion 39, to the tone-arm shaft at 
a point below the mounting plate 28. A spacer 
40 is conveniently interposed between said 
clamping portion of the trip-arm and the 
mounting plate 28 so as to provide a uniform 
abutting surface for contact with said plate, 
When OutWard movement of the tone-arm and its 
shaft occurs. 
From the foregoing description, it will be ap 

preciated that the invention provides a simple, 
yet effective, arrangement for Supporting a tone 
arm in proper operative position, and for absorb 
ing vibrations which may result in undersirable 
frequency responses. Particularly, the adjusta 
bility of the arrangement is most advantageous 
in making it possible to obtain the best operat 
ing results by the simple expedient of adjusting 
the relationship between the bearings 3 and f4, 
without having to disassemble the parts. The 
rubber gronmets, which conveniently Serve to 
mount the bearings, act to absorb shocks, there 
by minimizing the effects of undesirable vibra 
tions. 

I claim: 
1. In phonograph apparatus, a tone-arm, a 

generally vertical shaft connected to the tone-arra 
to support it over and in a plane generally parallel 
to the playing surface of a record, a Supporting 
base having an upstanding protuberance and de 
pending studs, an upper bearing arranged on 
said protuberance and engaging the upper pore 
tion of said shaft, a bracket having an elongated 
mounting plate Secured to said studs, a second 
bearing arranged on said bracket and engaging 
the lower portion of said shaft, the end portions 
of the mounting plate being provided with open 
ings, and bolt-like fastening elements passing: 
through said openings for engagement with the 
mentioned Studs to effect the connection of said 
plate to said studs, the opening at one end por 
tion of Said plate being larger than the circum 
ference of its associated fastening element to pro 
wide for lateral Swinging displacement of the 
bracket and lower bearing, so as to adjust the 
angular position of said shaft in the bearings 
thereby adjusting the angular position of the 
tone-arm in relation to the playing Surface of the 
record. 

2. The arrangement set forth in claim 1, in 
which the upper bearing is resiliently mounted 
on Said protuberance, and the lower bearing is 
resiliently mounted on said bracket. 

3. In phonograph apparatus, a tone-arm, a 
Shaft Connected with and extending at a Sub 
stantially right angle from said tone-arm to Sup 
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port it over the playing surface of a record, a 
Supporting base, a first bearing mounted on said 
base and engaging said shaft at a point adja 
cent its connection with the tone-arm, a Second 
bearing also mounted on said base and engaging 
Said shaft at a point remote from its connection 
With the tone-arm, the mounting of said second 
bearing including a bracket having a portion pro 
vided with a pair of relatively spaced openings, 
and fastening elements passing through said 
openings and attaching said member to the sup 
porting base, one of Said openings being larger 
than the cross-sectional dimension of the asso 
ciated fastening element to provide for swinging 
displacement of said member and second bearing 
in a plane transverse to said shaft to adjust the 
angular position of the latter in the bearings 
thereby adjusting the angular position of the 
tOne-arm in relation to said surface of the record. 

4. In a phonograph apparatus, a tone-arm, a 
generally Vertical shaft connected to the tone 
arm to Support it over and in a plane generally 
parallel to the playing surface of a record, an 
upper bearing engaging an upper portion of said 
shaft, a second bearing engaging a lower portion 
of Said shaft, a Supporting base carrying one of 
said bearings, a bracket secured to said base and 
carrying the other of said bearings, said bracket 
having a pair of relatively spaced openings, and 
fastening elements passing through said open- 30 
ings for engagement with said base, one of said 
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openings being larger than the cross-sectional 
dimension of the associated fastening element to 
provide for lateral swinging displacement of the 
bracket and the bearing carried thereby, so as 
to adjust the angular position of Said shaft in 
the bearings thereby adjusting the angular posi 
tion of the tone-arm in relation to the playing 
surface of a record. . 

5. The arrangement set forth in claim 4, in 
Which one bearing is resiliently mounted on said 
base, and the other bearing is resiliently mounted 
On Said bracket. 

LOUIS C. AMMLUNG, JR. 
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