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ification of Leiters Patent. Patented Ocrt. 22,1912,
0.

Zerial Mo. £59,080. Divided and this applieation filed July 29
Serial Mo, 41,250,

nited States, and a vesi-

1

' Camden. county of Can-

5 £ Mew dJersey, have in-
woand useful Improve-
wg-Machined, of which the
foll specification, this appliea-
fin ision of my application, Se-

ECIN ! filed May 29, 1906,

his 1nvention are

=
&
2
ey
—

io talking machine, an im-
pre sound hox, and tone arm

therefor: to provide an im-
ion mounting for a tone
} m, and to provide other
nprovements as will appear hereinafter.

ving drawings. Figure 1
' side elevation of o talking

"

purtinlly in vertical eentral section,

15 nroved

a heorizontal section on line
I looking in the direction of

gs. one embodi-
Liis invention comprises a hollow
tene armr or sound box arm 1.
1 oend 2 of which preferably pro-
stantislly horizontally and  the
wh of which s tnened downwardly
are of 90 degrees and terminates
wmbally vertieal cvlindrical por-

i the derawi

{onnected to the smaller end of the tone

35 arm 1 in any weil known or suitable man-
ner so as fv communicate therawith and he
able npwardly and dowanwardly with

wect thereto 1s a seund hox 10 ofanv
oo g it construciion. In
connected

ATm o In o
£ g longitu-
; g , 1 which is
pivotally co he smaller end of the
¥ 11 nnd " which is con-
sound Hox

s provided bensath and

embodiment of this invention:”

in axial alinement with the larger end 4
of the sonnd 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
talliing machine, or to any other fixed sup-
port. The upper end of the hollow bracket
15 13 substantially cylindrieal in shape and
is enlarged externallv as at 16 and provided
internally with an annular cylindrical re-

cess extending from the top of the bracket

¢ short distance downwardly into the en-

larged end of the bracket, forming a ver-

tical =ocket 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 external
annular recess, to form a cylindrical neck
21 which fits snugly but removably into the
recess 17 of'the bracket 15. Between the
neck 21 of the casing 20 and the upmer por-
tion thereuf, there is thus formed an annular
external shoulder 22 which rests upon the
upper end of the bracket 16 when the casing
is in operative position in the bracket. The
casing 20 is held-in a fixed positiorn 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
removed from the bracket when the screw
is loosened.

The upper end of the casing 20 surrounds
and is spaced from the lower or larger end
4 of the tone avimn 1, and is closed bv an
annninr cover 23 in which the larger end 4

of the tone arm fits snugly bat rotatively.
PSR, A B

The under side of the cover 25 is provided
with an anmiar peripheral recess 26 in
which the upper end of the casing 20 fits
snogly. and the cover is held rigidly in place
upon the casing 20 by screws 27 extending
through the covers and threaded inte the
casing. "The portion of the sound box arm
within the casing 20 is surrounded by a
sleeve 30 within the casing and rigidly se-
cured to the arm by anyv. suitable means, the
sleeve-preferably fitting tightly around the

arm,

2t

5

e sleeve 30 is preferably enlarged at
each end and is provided at each end with
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an Mrz‘miar external groove coaxial there-

with to fm m anpular bearings 31 for anti-
triction balls 22, The interior of the eas-.

ing 20 ?~ enlarged to receive the sleeve 30
and to forni an annular bearrn{% 33 cpposite
the lower annular bearing 31 of the sleeve,
the interior diaweter of “the enlarg ged por-
tion of the casing belng somewhat greater
than the outside diameter of the sleeve to
permit of the free rotary movement of the

sleeve,
The balls 32 surronnding the upper end
of the sleeve rest in an annular raceway

I by the annular bearing 31 upon the
of the sleeve and annular bear-
formed by the inner pnrtiuﬂ of the

wmm’ end of fhc casing and the adjacent

iner portion of the cover 25, and the l),;lls

32 surrounding the loweriend of the sleeve

rest in an annular raceway formed between

the a-muidz' bearing 31 on the lower end of
the siegve 30 and the cor 1'%9011&11110 annular
bearir ng 3 33 formed in the casing.

Preterably but three halls 33 are used in
each ammular :'auﬂ.av hetween the sleeve 30
and the casing 20, thus forming a three
point’ support in e‘wh raceway for the tone
arm. The three balls in each taceway are
prefer-: »?V equi- spaced each ball being sepa-

rated from each au;;a(‘eht ball by means of a

segmental space bar 335, pz‘elm'ablv round in

¢ross section, which fits ]ooaely in the race-
way.

From the foregoing ne%nptmm. it is evi-
dent that this invenfion provides a stimple
and durable anti-friction monnting for a
tone arm by which the tone arm will be re-
strained to rotate or oscillate freelv about w
i‘l\'wd‘ axis. By pmmdmg the larger end of
tone arm with spaced annular bearings
or racewavs, each containing a set of three
*mlls, the | d?'U'EI' end of the tone arm is held
againgt Jateral® or jongitudinal movement
and the smaller or free end 2 of the tone

arm is restrained to rotate or oscillate
staoothly and freely in a horizontal plane
zhout an axis r‘ommdpnt with the longitudi-

ml vertical atis of the larger end of the

arm. By thus mounting the tone arm,

A maximum emczency of the sound box is

obtalned.

Although only a single forin has been
itlustrated herein in which this invention
may be embodied, the invention is not lim-
ited to any paxucumr construction but may
be varied to meet various conditions without
departing from the .spn;lt of this lm'enhon
or the scope of the appended claims. .

Having thus described my invention, I
claim and desive to protect by Letters Pat-
ent of the United States: :

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

Al\

and communicating - therewith,

vy 0’3&&,098

in said head, a sleeve s urrounumg and fixed

upon said arm in said head, and rotary

antifriction nieans between S:ud sleeve and
said head,

2. The combination with a hollow bracket,
of a hollow head detachably connected to
said ‘bracket and c‘ommunlmtmo therewith,
a radial sound box arm mta‘m,}lv engaging,
in said head, a sleeve surrounding and fized
upen said arm in said head, and ball bear-
ings between said sleeve and said head.

3. The combination with a holiow head,
of a radial sound box arm engag ZIng in said
hollow head, a sleeve surronnding said arm
and fixed thereon in said head, said sleeve
being provided with annnlar recesses and
votary antifriction means in sald recesses,
between said sleeve and said head.

4. The combination with a fixed hollow

‘hracket having one end enlarged and pro-

vided with an internal an;mhw recess, of a
hollow head detachably fixed in said recess,
a radial sound box arm n(:armf: in said
hollow head, a sleeve surr mmumgf said arm
and fixed thereon in said head, aid sleeve
bem{z provided with annular uce‘;&ee, and
‘balls in said recesses between said sleeve and
said head.

5. The combination with a hollow head
of an annular cover removably connected to
+aid head, a radial sound box arm project-
ing through said cover and into said head. a
sleeve x'mmmdmg and fixed on said arm in
\dld ead and having annular grooves form-
ing bearings, one of said grooyes bemﬂf ad-
jacent the mner surface of said cover, and
balls in said groovés contacting “\'lth said
«leeve and Wlth said head.

" 6. The combination with a hollow bracket

of a hollow head detachably fixed thereon .

and communicating therewith, an annular
cover remeovably connected to sald head, a
radial sound box arm projecting through
said cover and into said head, a sleeve sur-

1'01.ndmg and fixed on’said arm’in said head’

and having annular grooves forming hear-
ings. one of said grooves being adjucent the
inner surface of said cover, and halls in said
grooves -contacting with said sleeve and
with said head.

7. The combination with a hellow head
of an annular cover removably connected to
said head, a radial sound box arm project-
ing thrfmvh said cover and into said head, a
sleeve sur rounr‘ung and fized on said arm in
said head and having annular grooves form-
ing bearings, one of Csaid grooves being ad-
mcont the inner surface of said cover, and
balls in said grooves contacting with said
sleeve and with said head and its cover, smd
head being enlarged internally to receive
said sleeve and said balls,

8. The combination with a hollow b
of a hollow heazd detachably fixed }vrem
sn annalar
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cover removably connectsr

radial sound box arm prejecting i s
sald cover ard into Sul& ‘head, a sleeve sur-
rounding and ! larmi nead

and hzuzw ; 25\
ings, one Oi sald grooves
inner surface of s3id cover,
grooves contacting with said slees
said head and its cover, qa1d head
‘ar ed internally to

2id balls.

9, _f'he com“* 3

am:l «eamemax
said st,ppertzng luembe*"

10. The combination with a
arm, of 2 slesve on one end of said avm, hav-
ing annular grooves in the opposite ends
thﬁ”c().t eaaahv spaced supporting members
in said grooves, and segmental spacing roen-
bers between said supporting members.

11, The combination Mth a sound box

sound box

-arm, of a sleevs on one end of said arm, hav-

ing annular grooves in the opposite ends
thereoi equ.ally spaced rotary supporting
mcmbers in said grooves, and segmental
spacing members between sald rotary sup-
poerg members.

. The combination with a sound box
arm, of a sleeve on one end of said arm, hav-
ing annular grooves in the opposiie ends
ther reof, equally spaced rotary supporting’
membels in said grooves, and segmenta
spacmg members between said 1otary sup-
porting members, the rotary members in the

respective grooves acting in opposite direc-

ther ew;th.

)

tions longitudinaily of seid sound box arm

e

tq form s double thrust-beating

13. Tha combingtion Wi th
arm, OI o gleeve on one en
ing annula
umrem ghr i
members in each of said grooves, and seg-
mental spacing memoers between said rata"y
buppa“tmﬁ* members.

sound box
d of said arm hav-
ar grooves in i‘ze opposite ends
ce equi-spaced rotary sup pfmmg

14. The combination with a sound box

arm. of a sleeve on one end of said arm hav-
ing annular grooves 'in the Opp{)aﬁ'ﬂ ends
th erect, three equi-spaced supporting mem-
bers in each'cf said grooves, and segmental
spacing members between szid supporting
inembers

15. The combination with s hollow

bracket, of a hohow head detachably con-

ected to szid bracket and communicating
therev\ ith, a radial sound 1 oe}; arm rotatably
engaging in sald bead, 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
brackes, of a hollow head detachably con-
nected to said bracket and communicating
radial sound box arm rotatably
engaging in said be d, a sieeve surrounding
and fixed upon said arm In sald head, and
equi-spaced bﬁh 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.
Witnesses:
Frawxz B. Mpusron, Jr.,
Crarizs F. Wrirazp.
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