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Paigeiated Caet, 22, 932. 2. 

rial Yo. 459,030. Oivided a sad this application filed 3rily 29, 
Serial No. 34i,253. 

ii. yilon;), it gay 6,376ei?. 
it known that 5, joH.R. C. EN J. Sii, a 

' -- - 

ng is a specification, this allic 
ing a division of ny application, Se 

filed hiay 29, 1909. 
jects of this invention are 

in a talking machine, an in 
ined sound box, and tone arim 

it 'ovide 
roved coi 

loved anti-friction lounting is a toile 
and ii) provide other 
ppear hereinafter. 
drawings. Figure 1 

te elevation of a talking 
liais in vertical central section, 

s 
iii. xi 

section on line 
ooking in the direction of 

t; the di'awings, one embodi 
- invention comprises a hollow 

i: ; eig is e arial or sold box arian 1. 
i is siniirir lid 2 of which preferably pro 
s sistantially horizontally and the 

3: {}f which is turned downwardly 
aire Of 90 degrees and terminates 

staintially vertical cylindrical poi 
Connected to the smaller end of the tone 

35 ari i in any well known or suitaibie man 
e' so as it coimmunicate there with and he 

inevable upwardly and downwardly with 
it ihr to is a soil and hox () of any 

; : Saita ible coistitucion. iil 
: iaire ille sound box () is connected 

lar end 2 of the one arm in a 
- t},y) islan ther is illeaias of a li jingitu 

ii ved fibe ii, one end of which is 
$5 C. 

Te 

5. 

if it. 

easing. 

sieve 

in axial alineinent with the larger end 4 
of the sound box arm, a downwardly ex 
tending hollow bracket or support 15 which 
is fixed in position by being rigidly secured 
to the usual cabinet (not shown) of the 
talking nachine, or to any other fixed sup 

The upper end of the hollow bracket 
15 is substantially cylindrical in shape and 
is enlarged externally as at 16 and provided 
internally with an annular cylindrical re 
cess extending from the top of the bracket 
a short distance downwardly into the en 
larged end of the bracket, forming a ver 
tical socket 17. 
Telescoping in the socket 17 of the hollow 

support 15 is a substantially cylindrical and 
vertical hollow head or casing 20, the lower 
end of the head being reduced in diameter 
externally, or provided with an externai 
annual' recess, to form a cylindrical neck 
21 which fits snugly but removably into the 
recess 1 of the bracket, 35. Between the 
neck 21 of the casing 20 and the unner por 
tion thereof, there is thus formed an annular 
exterial shoulder 22 which rests upon the 
upper end of the bracket 16 when the casing 
is in operative position in the bracket. The 
easing 20 is held in a fixed position in the 
bracket 15 by means of a thumb screw 23 
threaded through the upper portion of the 
bracket and engaging against the neck 21 
of the casing, and the casing may be readily 
renoved from the bracket when the screw 
is loosened. - 

The upper end of the casing 20 starrounds 
and is spaced from the lower or larger end 
4 of the tone arm 1, and is closed by an 
ani air cover 25 in which the larger ead 4 
É)f the tone arin its snugly bat rotatively. 
The undel' side of the cover 25 is provided 

B : with an annular peripherai recess 26 in 
which the lipper eid of the casing 20 its 
snugly, and the cover is held rigidly in place 
upon the easing 20 by screws 2 extending 
through the covers and threaded into the 

The portion of the sound box arm 
within the casing 20 is surrounded by a 

30 within the casing and rigidly se 
ed to the arian by any suitabie means, the 

sleeve-preferably fitting tightly around the 
arra. 
The sleeve 30 is preferably enlarged at 

each end and is provided at each end with 
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friction bai is 32. 

an artiauliar external groove coaxial there 
wit, to for in an iai' iearings 31 for anti 

ing 20 is enlarged to receive the sleeve 30 
and to forni an annular bearing 33 pposite 
the lower annial bearing 31 of the sleeve. 
the interior dialiheter of the enlarged por 
tion of the casing being somewhat greater 
than the outside diameter of the sleeve to 
ermit of the free rotary movement of the 

seeve. 
The balis 32 surrounding the upper end 

of the sleeve rest in an annular raceway 
fi filled y the annular bearing 31 upon the 

silei ed (if the sleeve and annular bear 
ings formed by the inner portion of the 

per end of the casing and the adjacent 
iiihei portion of the cover 25, and the bails 
2 sli'Founding the lower end of the sleeve 

i'est in an annular raceway formed between 
the ainlaia bearing 31 on the lower end of 
the sleeve 30 and the corresponding annular 
being 33 formed in the casing. 

Preferably it three balls 3:2 are used in 
each all tiar raceway between the sleeve 30 
and the casing 20, thus forning a three 
point support in each raceway for the tone 
arm. The three balls in each raceway are 
preferatiy equi-spaced, each ball being sepa 
rated from each adjacent ball by means of a 
Segnental space bar 35, preferably round in 
cross section, which fits loosely in the race 
way. ... " 

Frona the foregoing description, it is evi 
dent that this invention privides a simple 
and durabie anti-friction a? inting for a 
tone arm by which the tone aris will be re 
strained to rotate or oscillate freely about : 
fixed axis. By providing the larger end of 
the tone arm with spaced annular bearings 
or raceways, each containing a set of three 
balls, the larger end of the tone arm is held 
against lateral' or longitudinal movement 
and the smaller or free end 2 of the tone 
arm is restrained to rotate or oscillate 
smoothly and freely in a horizontal plane 
about an axis coincident with the longitudi 
nal vertical axis of the larger end of the 
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tone arm. By thus not inting the tone arm, 
a maximum efficiency of the Sound box is 
obtained. 
Although only a single form has been 

ill strated herein in which this invention 
may be embodied, the invention is not lim 
ited to any particular construction but may 
be varied to meet various conditions without 
departing from the spirit of this invention 
or the scope of the appended claims. , 

Having this described my invention, I 
claim and desire to protect by Letters Pat 
ent of the United States: 

1. The combination yith a hollow bracket, 
of a hollow head detachably connected to 
said bracket and communicating there with, 
a radial sound box arm rotatably engaging 

The interior of the cas 

i,043,098 

in said head, a sleeve surrounding and fixed 
! upon said arn in said head, and rotary 
autifriction means between said sleeve and 
said head. - 

2. The comination with a hollow bracket, 
of a hollow head detacluably connected to 
said racket and communicating there with, 
a radia sound box arn rotataly engaging. 
in sail head, a sleeve surrounding and fixed 
upon said arm in said head, and ball bear 
ings between said sleeve and said head. 

3. The combination with a hoi iow heid, 
of a racial sound box arm engaging in said 
hollow head, a sleeve surrounding said arm 
and fixed there in in said head, said sleeve 
being provided with annular recesses and 
rotary antifriction means in said recesses, 
between said sleeve and said head. 

4. The coniination with a fixed hollow 
"bracket having one end enlarged and pro 
vided with an internal annulas' recess, of a 
hollow head detachably fixed in said recess, 
a tra dial sound box arm engaging in said 
hollow head, a sleeve Srrounding said arm 
and fixed thereon in said head, said sleeve' 
being provided with annular recesses, and 
balls in said recesses between said sleeve and 
said head. 

5. The combination with a hollow lead 
of an annular cover removably connected to 
said head, a radial sound box arm project 
ing through said cover and into said head. a 
sleeve surrounding and fixed on said arm in 
said head and having annular grooves form 
ing bearings, one of said grooves being ad 
jacent the inner surface of said cover, and 
balls in said grooves contacting with said 
sleeve and with said head. 

6. The combination with a hollow bracket, 
of a hollow head detachably fixed thereon. 
and communicating therewith, an annular 
cover removably connected to said head, a 
radial sound box arm projecting through 
said cover and into said head, a sleeve sur 
rounding and fixed on said arm in said head 
and having annular grooves forming bear 
ings, one of said grooves being adjacent the 
inner surface of said cover, and has in said 
grooves contacting with said sleeve and 

i with said head. 
7. The combination with a hollow head 

of an annular cover removably connected to 
said head, a radial sound box arm project 
ing through said cover and into said head, a 
sleeve surrounding and fixed on said arm in 
said head and having annular grooves form ling bearings, one of said grooves being ad 
jacent the inner surface of said cover, and 
balls in said grooves contacting with said 
sleeve and with said head and its cover, said 
head being enlarged internally to receive 
said sleeve and said balls. 
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8. The combination with a hollow bracket. 
of a hollow head detachably fixed thereon 
and communicating there with, as annular 
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cover ite 
radial sound box air projecting through 
said cover and into said head, a sleeve sui 
rounding and fixed on said arm in said head 
and having a a grooves forming bear 
ings, one oi said grooves being adjaceni, the 
inner surface of said cover, and ba 
grooves contacting with said sleeve an 
said head and its cover, said head being en 
larged internally to receive said seeve and 
said balls. 

9. The coniination with a 
arna, of a sleeve on Oile ind of sai w 
ing annular grooves in the opposite 

o thereoi, supporting members in said grooves, 
and segmentai spacing meinbers between 
said supporting inembers. 

10. The combination with a sound box 
arin, of a sleeve or one end of said arm, hay 
ing annuiar groves in the opposite ends 
thereof, equally spaced supporting members 
in said grooves, and segmental spacing mem 
bers between said supporting members. 

1i. The combination with a sound box 
arm, of a sleeve on one end of said arm, hav 
ing annular grooves in the opposite ends 
thereof, equally spaced rotary supporting 
members in said grooves, and segmental 
spacing members between said rotary sup 
porting members. 

2. The combination with a sound box 
arm, of a sleeve on One end of said arm, hav 
ing annular grooves in the opposite ends 
thereof, equally spaced rotary supporting 
members in said grooves, and segmental 
spacing members between said rotary sup 
porting membel's, the rotary members in the 
respective grooves acting in opposite direc 

3 

movably connected to said head, a tions iongitudinally of said sound box arsh 
to form a double thrust-bearing. 

13. The combination with a sound box 
arra, of a siegve on one end of said arm hay 
ing antiar grooves in the opposite ends 
thereof, three egui-spaced rotary supporting 
inenbers in each of said grooves, and seg 
mental spacing members between said rotary 
supporting members, 

14. The combination with a sound box 
arm, of a sleeve on one end of said arm hav 
ing aaniliar grooves in the opposite ends 
thereof, three equi-spaced supporting mem 
bers in each of said grooves, and segmental 
spacing inenbers between said supporting 
i.e. eS. 

i5. The combination with a hoilow 
bracket, of a hollow head detachably cpn 
aected io said bracket, and communicating 
therewith, a radial sound box arm rotatably 
engaging in said head, a sleeve surrounding 
and fixed upon said arm in said head, and 
equi-spaced rotary anti-friction means be 
tween said sleeve and said head. 

16. The combination with a hollow . 
bracket, of a hollow head detachably con 
nected to said bracket and communicating 
therewith, a radial sound box arm rotatably 
engaging in said head, a sleeve surrounding 
and fixed upon said aria in said head, and 
equi-spaced bali bearings between said sleeve 
and said head. 

in witness whereof I have hereunto fixed 
my hand this 27th day of July, A. D. 1911. 

JOHN C. ENGLISH. 
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Vitnesses: 
FRANK. B. MDDLETON, Jr., 
CHARLEs F. WILLARD. 

  


