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UNITED STATES PATENT OFFICE. 
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MIACHINE FOR GRNING B.A.S. 

1,026,350. 

To all whom it may rion rern: 

a new and useful Machine for Grinding 
Balls, of which the following is a specifica - 
tion. 
My invention relates to improvements in 

machines for manufacturing balls of various 
kinds or out of various materials and re 
sides in , 'hanism, which. broadly and gen 
erally considered, is capable of in parting a 
varying conical rotation to a ball while in 
contact with a revoluble grinding or polish 
ing wheel, the rotation of such ball being 
around a constant or unchanging though 
innaginary point which is in line with the 
axis of said wheet, in partially rotating or 
turning said all indepelliteit is ti) ling 
the so-called opposite side if the saile into 
position for grinding or pilisiing, and ii) 
grinding or polishing this side in the sanne 
manner as in the first instate, the notion 
imparted to the ball during the aforesaid 
grinding or polishing operations leing slick 
that the fine of contact at wee the ba!! 
and tle wheel at any given point of contact 
on the ball is approximately the same as 
such time of contact at a y other given 
point of contact on the talls. The aforesaitt 
neehanism in its bi'oad a spect possesses the 
above-mentioned capabilities and consists of 
certain peculiar mechanical and automatic 
means for holding, manipulating and releas 
ing the ball, for controlling and regulating 
the grinding or polishing wheel, and for 
conveying or feeding the bill-all as herein 
after set forth. 
One of the most important features of the 

aforesaid mechanism E. in the means; 
whereby the menber, at the end of which is 
held the ball while being subjected to the 
grinding or polishing wheel, hereinafter 
usually termed the abrading nember or 
abrader, has in parted to its axis of rotation 
a varying conical rotation, varying because 
the angle of inclination of such axis to the 
non-oscillatory axis albot which said first 

Specification of Letters Fatent. 
Application filed February 20, 91. 

laterated Y?ay 14, 1912. 
Serial No. 609,562 

iii) an econnical and expeditious anier 
Be it known that I AUGST IN E E. GREENE, 

a citizen of the United States of America. 
residing at II artford, in the ciunty of Iart 
ford and State of Connecticut, have invented 

bills whiti ire u if Fin in size, shape aid 
inish, being serfectly spheriral, aid this 
without impairing injuring, or charging the 
Ol' i? rties () i' tier: it charact 'ristic's or 
italities of the n:iterial fro; which the 
balls are in tide, which in a terial lay is of 
any suitable character. 
A further object is to procitive an auto 

liatic nachine and ore that needs bit little 
art ('tion for abradig and finishi g sails, 
irning then out in the form of trie splieres, 
which machine has a high velocity and is 
capable of accomplishing a very large 
annount of work in a given tine, as cy 
pared to other hall-imaking in achines, seizes 
and holds a ball most rigidly or securely during the abrading operatics, releasies it. 
first partially and then wholly as the opera. 
tin if the achine contines, is adapted to 
take the ball or any number of the same 
through he machine is rany tinies as may 
tie teen 2 i? 'essary, aid, in which the work 
is visible througho;: the entire operation. 
With this niachine, noreover, tie pressure 
lit \veen the ball and the abrading wheel 
('ij} be easily l'es us ts) fleet if 
fe' it grill dig : it polishing conditios or 
r:' (iii)'el (ints. 
Other ini) it at objects at as an ages 

will let F ill the course of the following ('escription, 
I all ent l'i is attai the clerks and se 

stil't' the advantag's filly it vention by the 
tech: nisill illustrated in the accompanying 
'awings, in which - . - 
Figure 1 is a to plan of a practical en 

it: tinient f is is achine : Fig. 2, an en 
! I'get side elevation of one of the magnetic 
cells and associated : ris, a portion of 
the litti which carries these uéniers a. 
fearing in setti (or lig. 3, a sirii;r view it, 
the '''''''g, as it is ciu (; all as gije: 
a "ts ::it: ' ' ) : if v i : Fig. ... a , or . 

('ll st-ti), like (n if's 4... . . . king in 

te: 

i 

the direct it!!! if the associated a row. in 

mentioned axis revolves is changeable. This 
feature is important for the obvious reason 
that provision is thus made for abrading 
the ball evenly and uniform 
ducing a true sphere. 
The object of my invention is to produce 

and so pro 

Fig. 2: Fig. , a frint elevation of said ina. 
'lilie: Fig, (, ; i.e. f is a , , or eley; it if 
ille -- 1:}e: Fig ... :) is tail. iii ti; iii. of the 
litti Gli1 ball-fee if it's i.e. isr. N. a right 
land elevati i tie nachine: Fig. ), a 
diagrati illustrative of the action of the 
ball-holding a lechanism : Fig. 10, an en 
larged top plan of the clutch which controls 
the drum at the head of the machine: Fig. 
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arrow, in Fig. 14, and Fig. 7, an eit. ' 

f: Fr 

; ; ; in a tire face view of slui (' 
: king frt it left: Fig. 12, a 'crit: 

t:ke a lites 2-, i. it itkins: it the 
(ii - it the associated a ri's W. it 

3, a fi'i it ei: y : tie of a ji; it 
it of it is elect 'ti-agnetic as it ! ... iii's 

case, na?hire hea i : Fig. 14, a cil: 'get 
in fai'e view of the station: " : " ' 
silk it halter case: Fig. 5. an ei: ; 'geti 
fire \ is w () a rev (title iii; it if its: 
it -ai, 's it is as the chark - 

int-?ite ei'; 'A'iti, vit; yet fit i: ; 
left , ) is sai' ( i t ( sittie is li: , ; 
i.eing initia, ig. 1 (, ; it in a 'get is: 
it artial see tic:n, show it g : it st 
cii: ; ; its of the tiernatic heal. 11; it i: ; ; ; ) " i is: 

isen stat, a ti i.e. ::eet it a ti 
is a tier 'ase iting taken on lines: 
is king it, the direction of the associate 

is . . 

i. 

ite 

: 'ough in air 

f; agile, a y leftii, it sectii) , of ): its 
ii,' suctioli aeciliaisin. 

Similar fig fires refer to sini jar aris 
throught, it the several views. 

ef, 'e lies' riking the machine wist, to 
tail attention to the fact that, by 1a izing 
provision whereby eitier the electro-aa 
i retic r vacun, i.e-ti can le emiple yet. said 
inachine is rendered capable of handling 
balls of almost any description. Attentii 
is further railed to the fact that. While i 
; : ye shown the machine it conditin. for laiding bails of only one size. it is leadily 
conceivable that with it any departs & Sr. 
tar is ess: it is the vitat feature: if : 
i yer; it : 'e c is ei: ('i, fran tie : : 
ii's cast ’t is, sict in chi:' ', ; } t. 
; : It i? hai: i , is if 2 dific'est size i 
(iik rent si?t this connection it is 
pointed i ! : . . . . . it desire or initid 
i. ii. it myself or it be imited to the tie. 
tails of , is first ini i ele: a show an it (i tie. 
scribed. Since it is rotas deart ties, cit ages, 
r is life; iots from or in tie to its ric 
lic: , F : :"'a Ige ent, he reiti ai city n an: 
six-cifie: Wii eclii to the skilled in the art 
to shiel t!, is is 'inti in settsiis, a rid a ii 
s: sliitti be and herebs are reserved ve 
my let efit. pr, vided they fail Yit is . . . . 
sciple of : iains, 
The tact; its 

i? te:": (; , ; :, , , i. e.v., iite - : * : i. 
li: ): its ini trix ig tie at is: i, f. 
pire rating techiirisil of whici ties: a v. 

f : . '' y d; ifies it 

it ... 

it 

of the 

if the still dies eit is 
. . . . . . 
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: it': it' - it': tist ('i'i'igi i ! which is 'e - 
'i retic ) l is 1: 1 \' 

: ; ; ; ; ) fra:t. i. ( : , , , ) it i t . 
t is . .'; it is ; ; ; ; , , f { } { a \ is . . . . . ." 

Nist'' ( i t . . . . . ( ; 
of th? I is : is is , it's 15 

a (; ; 'til : ; ; it 
. . . . . . . set'; '(', 'st, 

with: i:' ' ' is v 
: ' ' (; ; ; ) is ; ; ; f { } { 

s: if the tility . 
(s. viii i s : (; ; ; 

is a is a sti: ; 2) it'? ring 'i' a tie : life' 
i: , , i.e. f : : - 'ai : it is ir is : Nis, it 
its vs. it is the axis : " ::c it it: ), 

, , , iii.; if i) { ; : } is : ; ; 
ii. ( : 'et f": . . ;- 

it ilia is . . . . ; it .22 which is live! 
'' : }; -i, is it is i.e. it (f 
t}, t) : " : i , ) : setti'e silici 
it ft 2.2 as thesi is with sail ti's Ili 

! (), I gear. Bi-arig trickets 2 - 2 : 'e 
fist ; ; , it is his frt it sites (itle it je t'a". 
it is , : it if and 1 }, and is a nated in these 
i: a sia f :23. Tie self 25 is 
live fru) tit: shift 2:2 by treats if 
: 'ocket-wire is 33 at 27 respectively se 

afts, and a spirocket 

- : ; a is a 

c: ' l ; , S: it two - 

& si; it staf :2:) is is tri:tied in the fame 
: "at at t is slai has a gear 3) see ared 
On its ster 11" tr. termina to nesh 
with : firg: syllar 3 in the (liter cut if he 

the it a 
a frn the si; aft, 22, 

: ; ; lit, if the gea's 3 and 'i) 
aft :::). irovide a etc. which, 

s's , , is ists of a cai - like 
; : a tiisk 33 sect ''d to 
: if said shafts, esco 
its are on: if a iiie (it. 
i is ; either: t (at 34 
:::S t w y sitely lis 

in st'd jigs is vici e Siend to the eit it 
the path of s'id it 4th, referring :) it: 
: tied...: ' ' to fig, , it will be seen hov, 

: 'ex,y\'s in i is tirection: (if 
is a royi' i? 'e show, 11, tie i? 3 i e i til its 

th ( ; ; ; ; if the liss, 3, a Yetires is can 
it the tile ligr 3i, a is a Fries 

3. * is liki is til said (iisk nakes 
it is, seii. ovi g 
axes of sail cliit cli 

si, is to: an 
if (f its re. it licy with. 
is at every 'evisition of 

i 

... I': 
; : it. 
vii; ik is tisi 

is ti 

i yies, like tail": der-) "at it g : 't' is , : it 28 takes a lait 'ev ()- 
and he ball-feed in:chai is}}, i.es: (, ; ; ; it in, assi, si: i.e. the gear 3() is niy one aiw take t it re', 'e line cii is \ , , lit' 
slip 'ting ): 'is a it'; it g ::::::::::is:. 
A frate tics: ; et at 3, whiti i r , , it 

ilay i, of any suit a lie C sit is: i: ; ; ; ; ; ; 
lea iyea rigs -- and caps 8. 
right-hani eiti, for a horiz. It air ais' 1: i: - ; 
literating drill 9, suit; - liig stallis (; -- i. at the left-hard eii. for : {}izonia 

. s - 

for th the size if he gear 31 tie drum 9 is 
'e listed to rév five one-fourth of the way und. 

he air: tie - to era ting ile:hinish is 
driven itiepeta deiti is real is of a beit 3. 
is:ii', ie: ds frn 1 a liaii: (); colt ('shaft 
; ; ; i shown illey 37 loose on stud 38 

! is firgiects ii'(t): the left-hand end of the 

chair 2's 'lectiig 4: it sort it'ket-wheels. 

$: 1st citive-a. 
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: () is r 
st with the 

: aii'a tie - re; it is: {}i list in 
t; if hei'er: i.e. ex: iaiti'i, it iller 

city 'osi (lit: for said iii. viii (ile' 
; 

ie saic stiis; 3 las 
iri yi , , it a ni- is 

tre it is a is : ... : : - w it i t . . . it ('i' (ii 
is ; ; ; ; ; ;: li (; , the -: , 1 \\ it is: 

it'; it is 'i'i: ; it: : - 'v' \\ } { }, 
: ' ' ' ' '. 

is ecli: , ; i. 
- 

ii; rest it is 

: , ; rises 
: '. 

; : 'ew it is 
; : 1 { } - 

: iais : 
,, . . . )w i.e. it stri is . 

key (; lily in 'it': ; ; ; ; ; ; , ; it i: ; the 
it'; in all est elig ey't th entis 

it 'e fare for sist it's itse silicies 
a!'' ('') is geti at e(; ; list: it'es fr; the tri 

if it in: ('ei ei of the litial inst at etal 

: : - . 

- 
a S. 

is g; 

... is it it: ' ' voviri: ' ' ' ..: 't 
is ' ' ' at its i: ei' ('I' ina 

is 1, sits:ly :: ited in 
is :: ; ; ; ; ; ; ; 3 f : , , ; ; ; ; ; ; ca. 

t is . . . . . . . . 

(; ; ; ; ; ; ; ; ; ; ; ; : t: , ; } like it in a 
sii i : \xi : it': i., iii ti - path (, s: il a lit. 

is : " : , ( : 'i ( ; ; ; , ; it still 
lists'ii : i: ; stati it'; 'i'il y : 

'; 1 is: { ; : i\ it 
in ; ) is: ". 

s: i'i' s : y at 'is', : : - ...; 
; : - ; y i.e. , , ; ; ; ; is it: ly 

; : y : : - ; ; ; ; ; } { } { 
; : 'it k (; li: , 

, ; ; ii. 7 the 'i ( ; ); si' at Wii'i. 
- - - . . . . . . . i it of eii to the suit i'tig A like - the 'e- 

et :: i , S. () a these aris is are iv (, 
it: i yoke 45. s -- f 

s 

ite ie: litials of the assicia i 
isle , ; ; i.e. ari: ' rancies i t . . . . i.e. 

v (its 5s are yf insificient sti'eigh 
i r ( (lity to revent the coni letted chick, 
at 'at) slieve fri n) tiliig in the 

girting spindle, s: it sleese ('ai : a keyed 
to saici spintle in the listiai in later, 1 any 
(yi her siii: }; it iiiional reas, 1 lay be en 

5, love it that eit. Each c. 1": it has a 

- : : 

st (, saiti i? k it is ge) tha l' is 37 stati 
is es e (; ; ; ) (kier for ( ): . . 
lei is clairk is of lite electro-jagnetic' 

i \, : : - are i lite' 59 is a viv of soft 
ii'{}, ... that ill v the liniina ainout of 
resid:ad lagnetist will he retained by it. 
The exposed etc of this core or holder is 
epped or holl weii to fit the balls and form 
a good and sufficient contact or connection 

6 

6 3. 

is it ( ' - 

is attitue. there it. 

: . . . a ( (k 

it lose still 2 , ' ' 'i is 

'ck iwi - it is file Kindle axis. 
it': ) is : 

Rii to the 

8 

The reli () in each case is so 
sit at it that the contacting 'all-sleeve 46 
can ever slitle in its sile 4:3 far enough 
ti, \ u' it ( ) (, allow the axis of the 

., 6 to coincitle with the axis 
(if shit stille, aid. since said chuck swings 
nt : ' ' ( : : a vis, represented by the 
is it - is, ; angle of inclination of the 

(it's k is is claises, as the parts revolve with 
sail sit c, -ecause said sleeve is then re 
create; y reason of the contact between 
1 air i : i) said roll, and through the 

ii e ilii of the ' secting olke 54. Thus 
'ye (, it (if intersection setween the spindle 
it is, \, it is the printival or tain a Nis ('cir 
's icii is y it he tie 2 in Fig. 9, and the 
sets ::: y : X is r tie axis on which the 

it is stilitates. 'epresented by the pivots 
is, becomes the point about and upon which 
file revolution and the (scillation of the 
chuck takes place, and is the center of the 
er feet all, it being understood that the dis 
tace from , itch point to the center of the 

h(ritter 59 is ea to one-half the diameter of 
such };}}. The axis of the chuck is repre 
sent ily the lines 3 and the coni i? ting or 
cgit (iiia a vis of the yoke 54 by the fines 
i. ii Fig. ::, it five different possible posi 

s 

is given 'lif loy the cam acting against 
; : - 'til i : it is ing the adjacent elid of said 

IBy this 
: ; this is anner a ball. as 1, in the 
'', y is th!: i:(tion of which mention 

\ is in: tie it the early art of this specifica 
{i,j}. To aii; ; ; bit firmly and securely 
in a is (, ' ', ('' '' tro-magnetis) or 
stiction is enly . . . ii here explain the 
}} : is r applying the torner, leaving the 
saliticia (it he leans for utilizing the 

(''' it it later. 
i.e. it 3 is "t, vide with a connau 

it : ) 'al ('' ('l when of the elec 
it agile it type, it a brush (31 is iro 
villel foi (each coin it at , such brush de 
enting from an insulating bracket (52 
(ii) test on the inner cap 8 and extending to 

the right over the ' inautators. Screws 63 
are rovided for the adjustment of the 
brushes 61, and binding-posts 64, as usual. 
Wires, ii., lead from the binding-posts (34 to 
a suitable source of electrical energy, indi 
cated at "3 li: Fig. 1, and a wire 67 leads 
from slici si): ' ' to a tin-insulated binding 
post 6S of the outer cap 8. Each commu 
tiltic' is connected, in the customary manner, 
by a wire 39 with a binding-post 70 set in 
* , as lated tracket 71 of insulating mate 
trial attached to the drum adjacent to one 
if the spindles 43, and a short wire 72 con 
meets such binding-post with a brush (3. 
Each brush 73 is adjustably held in one of 
the brackets 71 by a screw 74. 

Secured to each spindle 43, with a ring 
75 of insulating material between, is a con 
tact ring 76 against which one of the brushes 
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73 bears. A wire 7 ieads from each con 
tact ring 73 to a binding-post 78 at the inner 
end if one of the ; is or branches of the 
yoke 4, which is at the inner terminal of 
the side 43 poil which slic ring is 
mounted, sail wire passing from said ring 
through radia () (nings in the associated 
insulating ring 75 and spindle to a central 
legitial assageway 9 in said spindle, 
as slow t in Fig. 4. thence through such 
jpassageway to said y ke. (it irongh a suit 
alle ope; it the rei, iiii to g the (it side 
of the yoke ar, which supports said bird 
ing-lost to the latte', as best shown in Fig. 
3. the aforesaid opening in the yoke being 
represented by ditted lines at S0. A short 
wire is connects the inding-lost 7S with 
a biding-lost S2 (); the chuck 56 in this 
combination ind the circuit to the frain is 
completed log} a short wire 83 which 
connects two bining. posts S4 and S5 also 
on said chick. , it tle binding-post S5 be 
ing on-ins lated. The binding-posts 82 
and S4 are the 'i'inals of the eiectro-mag 
net which f"): a part of the chuck 56 in 
this iristice. It is the circuit fron the 
source of energy at (56 to ally click 56 and 
back t () such solice is formeci by the roper 
wire (35, - 61 and comutator 60, and 
the wires (55) in 72, irish 3, ring 76, and the 
wires 77. St and S3 in the combination, the 
frare of the machine. and the wire 67. The 
arrangement of the comittators 60 and the 
timing of the drum 9 are ich that leachi 
chuck 56 or its holder 59 is nagnetized and 
denianelized four tinners' at every revolution 

- . --of saici trian, but all of said holders are 

40 
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not n netized and demagnetized together. 
Whe aily older 59 is magnetized it at 
tracts to itself and loids securely any ball 
that is a rood subject for magnetic attrac 
tion wiler ixight it the fiels of such at 
t" ( ; ) el; that is: f'(, Sici (; liei, a ni 
releases, saict ball tipo) being denhagnetized. 

For le prise of inap arting the nece's- 
sary initionlent rolling notion to the bail 
when it passes from 9 tie arra d'1' to the 
other, as yet to ie Hiore filly explained, so 
that the araded portion or side will be 
presenter to the second abrader, a piece of 
felt (i' (the ' suitabic laterial ti) form a 
fiction innember 100 is attacled to the right 
hand fate of the stant: 'it 13 near the top. 
The friction entre 100 occupies a posi 
tic, s, that the center of its exposed face 
approximately coincides with the top of the 
vertical diameter if the circle described by 
the left-hand end of the horizontal diameter. 
of a ball held by any one of the chucks 56. 
but encroaches somewhat on the verticul 
plane of such circle. Such being the case, a 
ball held by one of the chucks 56, if such 
chuck were energized, would le carried past 
although frictionally engaging the member 
100 without being affected thereby, but if 

1,026,350 

the energy be cut off from said chuck after 
it has brought said ball into rubbing contact 
with said fiction meinler, the latter will im 
part a rolling in tion to said hall. This is 
exactly what is clone in prattice, and, since 
the ball is held so tightly by the friction 
trember in the cupped end of the operating 
holder 59 that said all cannot get out of 
said holder, the ball rolls or is rolled in the 
older, and when it has been turned half 

over or half way around there in the chuck 
is energized again and carries the ball with . 
out further independent motion off of and 
away from said inenber 100. Although the 
chuck does not stop rotating while the ball 
is being carried past the member 100, the 
notion of the chuck in no wise interferes 

with the rolling over of the ball, but rather 
facilitates such action. 

i’assing on to the abrader-operating 
mecha;ism. which includes the carriage 11, 
it will be observed that such carriage is re 
ciprocated by means of a cam 86 secured on 
the shaft 2:2 between the stands 10. This can 
has a cain-groove 87 therein to receive a: 
anti-friction roll SS mounted on a stud 89 
set in the bottom of the carriage 11. The 
form or shape of the 'a in-groove S7 is such 
that at every revolution of the cam S6 the 
carriage, through the medium of the roll 
SS and stad S9, is causéd to travel from one 
end of its course to the other and back 
again. The other members of the abrader 
operating mechanism consist of two parallel 
spindles 90 arranged to revolve side by side 
in two pairs of bearings 91 and under two 
pairs of caps 92 at opposite ends of the car 
riage 11, and of the attached and associated 
elements described below. In this case the 
spindles 90 do not rest directly in the left 
hand hearings 91 and caps 92, but in col 
lars 93-93 which are tapped into said bear 
ings and caps. The spindles 90 are not only 
capable of revolving in their bearings, but 
they may also be reciprocated therein. Said 
spindles extend beyond the left-hand bear 
ings :) , and the belt 40 passes under the 
pulley 39, over these extending portions of 
: he spindles, , and under the idler 41, so 
that the spindles are driven in the same di 
rection at a great speed by said belt and 
rotary members and by the belt 36 and the 
pullev 37. These pulley extensions, as they 
hay be called, shown at 94-94, of the spin 

dies 90, are of sufficient length to permit 
of the required amount of longitudinal 
laovement without the belt 40 running off. 
Attached to the inner terminal of each spin 
dle 90 is a head 95 which receives the stem 
of a suitable holder 96 for an abrader 97, 
a set-screw 98 being employed in the cus 
tomary manner to assist in Securing said 
stem in said head and to afford adjustment 
for said stem. The abraders 97 are made 
of any suitable grinding or polishing ma 
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terial. A collar 99 is secured to each of the 
spindles 90 in position to bear against the 
contiguous right-haud bearing 91 and cap 
92 when urged toward then by a spring 101 
interposed ?etween such collar and the com 
panion collar 93. The two collars 99 limit 
the inwari move asnt of the spindles 90 in 
dependently of the carriage 1, and the two 
springs {i} retail said spindles in their 
ineratost independent positions with a 
force that ray be increased or decreased 
by screwing the collars 93 in or out at:- 
cordingly. The springs 101 are sufficiently 
strong aniil stiff to hold the abraders 9 to 
their work, wher: the carriage 11 is in its 
advanced positicii. yet such springs afford 
yielding means for the spindles 90 whereby 
said abraders cannot be forced too hard 
against the bails, as might otherwise happen 
occasionally in the event the balls should be 
too large. As previously noted, the pulley 
extensions 94 are long enough to enable the 
garriage it to make its full travel in either 
direction without disconnecting the notive 
power, also, of course, to permit of what 
ever little igdependent movement there inay 
EEER, or the part of the spin 
dies 90. The base of the carriage it is pro 
vided with two lateral failges 102 and these 
are arranged to slide in guide. ways in the 
tops of the stands 10, such guide-ways con 
sisting in part of two pairs of renovable 
plates 108. The carn-groove 87 is so shaped 
that a dwell is produced at each end of the 
throw of the can 86, so that, at each revolt 
tion of said eam, the carriage li is actuated 
forward and backward and held during 
parts of -ich revolution in both of its ex 
treme positions. 
The abraders 9 are hollowed in the cen 

ter's of their working faces to receive the 
balls, in nich the same manner as are the 
holders 59, and vihan the abrader holders 

are properly adjusted in the heads 95 
and the collar's 99 are against the contig 

O 

5 

20 

25 

3 5. 

O 

oits bearings 91 and caps 92, the can S6 as 
it revolves advances the parts, tintil the cen 
ters of the clipped portions of said abi'alers 
coit::ida or a proximately coincide with the 
circular path at the left-hand ends of the 
horizontal diarieters of the finished balls 
arried by the chucks 56. In other words, 
the point of in crsection between the oscil 
latory axis of rotation and the main or 
principal axis aroud which such oscillatory 
axis revolves, of any chuck in abrading po 
sitin is the same distance fronn i he center 
of the concavity it a fixtaposed abrador, 
t; t is, an abrater 3, the axis if which 
if 'til it iiie \viii! ("(iii. v. vii. h :aiti sain 
fir pricial axis, its it is fro; in the ce: fir of 
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; respectively, and an elevator 107. With 
these and other parts described below is 
furnished a receptacle 108 for the balls, 
such receptacle being located under the rear 
center of the fraine 6 on a stand 109 which 
sets on the floor. The bottom of the recep 
tacle 108 on the inside is concave so that 
the balls in said receptacle gravitate toward 

70 

tral opening 110, therein, which opening is 
of a size to permit a single ball only to pass 

| the center of such bottom and toward a cen 
75 

through. Secured directly under the open 
ing 1 i0, on a shaft 111 which is journaled in 
the legs of the stand 109 and extends length 
wise of the machine, is the feed-wheel 104. 
This feed-wheel has four pockets 112 ar 
ranged at regular intervals in the periphery 
thereof and each large enough to receive a 

as it escapes through the opening 110 
and convey the ball away from the recep 
tacle. The raceway 106 is inclined and the 
higher end of the same is situated adjacent 
to the front part of the feed-wheel 104, 
while the lower end opens into the rear line 

I of pockets which form the elevator 107, 
hence at ever, ...tr revolution of said 
feed-wheel, assuining that one of the pock 
Its is is beneath the opening 110 at the 
start, a ball drops into said pocket, it bein 
then the uppermost one, is carried forwar 
until in a position to roll out of such pocket, 
which it does and passes into said raceway, 
and then said ball rolls down said raceway 
and around into the elevator bucket which 
is in position to receive it. In this connec 
tion see more particularly Figs. 7 and 12. 
The elevator iO7 is of the ordinary end 

less-belt variety and is carried on upper and 
lower pulley's 113 and 114, respectively; the 
former being secured on the shaft 25 and 
therefore driving the elevator, and the latter !eing secured on a shaft 115 journaled in 
two hearings 116 which rest on the floor. 
The shaft 115 is parallel with the shaft 111 
and drives the latter, as said shaft 115 is, 
revolved through the medium of the pulley 
1 14 and the elevator, lay ineans of sprocket 
wheels 117-11 secred to the two shafts, 
and a sprocket-chain 11 S connecting said 
sprocket-wheels. The elevator buckets are 
arranged so that those in the rear line are 
given a downward slant to the left as they 
travel upward, and a long plate or siding 
11:) is arranged against the left-hand edge 
of said rear line of buckets to prevent the 120 
balls therein from rolling out until just be 
fore the top of the pulley 11:3 is reached. 
Tere the siding 19 ends and the upper 
front end of the raceway ()5 is sit tated, 
the latter being in front of the upper end of 125 
said siting, as best shown in Fig. 1, and 
the balls 'olling fro the elevator into said 
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racew: A is they pass clear of the siding. 
Tiye 3ding Ji ) rests at the bottom on the 
for is race fro: the frame 6 at 120, 130 
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that the first ball is dropped from the now 

With the completion of the revolution of 
the drum, during the last quarter of which 
the second ball is dropped, the third ball is 

the clutch actively operates at four regular 
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32 frees the disk 33, and the abraders are 
advanced and operate this time on two balls, 
the rear abrader operating on the first hall 
attached to the first chuck and the for 
ward abrader operating on the second ball 
attached to the second chuck. It is thus 
seen that one side of each ball is dressed by 
the forward abrader, and that the other side 
of each ball is dressed by the rear abrader. 
For the second time the abraders are re 
tracted, and then the drum makes the third 
quarter of its revolution, with the result 

from corresponding parts and members in 
the other construction. . . . . . 

Pointing out in detail the differences al 

tion is first called to the substitution of a 
shaft 121 for the stud 20, the narrowing of 
the intermediate gear 19 thereon, and the 
122 secured to said shaft, with said gear 19, 
to mesh with the gear 18, Fig. 13; and then 
each spindle 43, an air passage 124 which, 
unlike the wire passageway 79 in the first 
instance, extends the entire length of said 
spindle, branches at the yoke 45 which forms 
a part of the spindle, and extends to the 
openings in the arms of such yoke at the 
ends for the pivots 58, and air passages 
125-125 in said pivots. Each pair of piv 
ots 58 is here prevented from turning by 
means of two bolts 126 tapped into the free 
ends of the supporting yoke 45 into engage 
nient with said pivots. Mounted on the in 
ner terminals of each pair of these pivots, in 
practically the same way as the electro-mag. 

demagnetized chuck into the receptacle 108 
below, the second ball is carried to the sec 
ond abrading position, being turned half 
way around on the way, and the third ball, 
which the third chuck has already picked, 
is brought to the first abrading position. 

carried to the second abrading position and 
the fourth ball held by the fourth chuck to 
the first abrading position, and the first 
chuck is again magnetized so that it can 
and does pick. the fifth ball, one cycle of 
the machine is complete, provided such 
cycle start with the picking of the first ball 

yokes 54. Like the chucks 56, the chucks. 
127 have ball holders 59, and there is a 
branching air passage 129 in the head of 
each of said chucks L2, which passage leads 
from the center of the chuck holder to the 

foregoing description. During this cycle 
intervals, the carriage 11 advances and re 
treats four times, and each chick is de 
magnetized twice, once when it passes the 
friction member 100, and once again when 
it drops the hall after the second abrading. 
Under the present arrangement, the balls 

are run through the nachine a number of 
times until they are reduced to the exact 
size desired or are finished or polished to 
the desired degree of nicety, but this pro 
cedure inay not always be necessary. 

It may be well to note in passing that the 
pivots 58 and the rolls 50 afford ample 
resistance to the impact of the abraders 
when advanced on the balls letween thern 
and the click holders 59, then there are the 
springs 101 to relieve any excessive shock 
at these points, as well as to yield, when the 
abraders encounter balls that are too large, 
and st allowing the abraders to stop slut it 
of their normal advanced positions. 
Taking up, finally, the suction device or 

devices illustrated on the last two sheets 
of drawings, it will be seen that naeans for 
handling the balls with air take the place ling as those indicated by the lines 3 and 5, 
of electromagnetic aneans for that purpose, in said view. 
and that the drum 9 without the commu- Suitably supported by a bracket 130 from 
tutors, the driving mechanism for such the otter ca 8 is a case 131 having an an 
drim, the spindles 43 with their yolk's, the lar air or siction chaniber 132 therein, 
spring-pressed can sleeves 46 and the rolls Figs, 13, 14, 16 and 17. The case 131 is sus 
is0 therefor, and the holders 59, of the other pended between the gears 19 and 12:2, and 
construction are all retained and do not the shaft 191 extends through the center 
greatly differ, wherever they differ at all, thereof. The inner wali of the case 131 is 

which is in the supporting yoke airin for 
such pivot, and also collects with the 
branch if the passage 129 which is in the 
arm 57 that is mounted on said pivot, so 
that there is a clear air passageway from 
the left-hand open end of the holder of each 
air chuck, through said chuck and by way 
of the connecting pivots to and through the 
supporting yoke 45 and the entire length of 
the supporting spindle 4. At the junctions 
of the passages 124 and 125 such passages 
must be large enough, of course, to enable 
the air chucks to rock, when the mechanism 
is in operation, without closing the same. 
The axis of each spindlc 43, in the suction 
or vacuum mechanism, corresponds with the 
line 2, in Fig. 9, and the chtick 12 and arms 
128 assume the same positions while revolv 

to a flange or head 123 at the outer end of 

I retic cliefs are mounted, is an air or . 
vacuum chuck 127 pivotally connected at 55 
with two arians 128, these members being 

! ranged and adapted to operate mechanically 
by the first chuck, in accordance with the in the same way as do the chucks 55 and the 

?enings in the chuck arms 57 for the pivots 
is. The passage 125 in each pivot 58 cou-. 
nels with the branch of the passage 124: 

luded to in the preceding paragraph, atten 
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provided exteriorly with two an ula : 
flanges 133 and 134, the former being staller 
than the latter. The tlange 134 is an exten 
sion laterally of the periphery of the case 
131. There is thus finet a circtii: 1 (1- 
nel 135. The chainher 132 opens into the 
and 137 and a round opening 13S in the : 
wall between. A pipe 139 leads from the 
chamber 132, at any convenient point, to a 
pump (not shown) for exhausting the air 
from said chamber. Two radial ports 140 
and 141 are made in the flange 134 to estab 
lish conmunication' with the channel 135 
from the outside. A coupling ring 142 ?its 
and is adapted to revolve freely-in the clan 
nel 135, being secured in place on the open 
side of said channel by means of outer and 
itner rings 143 and 144 fastened to the . 
edges of the flanges 134 and 1:33, respec 
tively. Thus said 'flanges form a journal 
for the coupling ring. Equi-distant froia 
each other in the coupling ling 1432 are four 
recesses 145 formed it the fift-all face of 
said ring, and tilese recessel portions are 
father recessed, is the center of eacli at 
14(, to provide joirtuals for the spindle 
heads 123, and slotted at 147, the slots being 
concentric with the slots 136 and 13 and 
the hole 1:38 and o'ening through the plain 
right-hand side of said ring aid through 
the recessel side the cof. Each le: it 23 is 
held in its recess 146 by means of a pair of 
abutting segmental plates 118 fastened in 
the recess 145 provided for their receiption. 
The plates 148 have openings 1-9 in their 
abutting edges of a size to accolinodate to 
necks of the spindles 43 or the portions of 
such spindles that arre between the cads 123 
and the parts of said spindle's pon which 
the pinions 44 are mounted, but not large 
enough for the assage of saic leatls. There 
are four ralia. ports 150, in the coupling 
ring, each of which opens at its it is end 
into one of the siots 147 at one (end of the 
same, and at the other end through sh 
periplery of sail ring. Tic ports 140, 141 
aid 150 are all in the same vertical lanc in 
order to enable aly one of the latter to bc 
brotight into a linement with either of t 
two for rer. 

('learly from the above the drini 9 in its 
rotatic carries, with it the spicle's 4:3, its 
efore, and irot: ('s (l.c. coupling ring 42 
which is sectiredy attached to tie oriter ter 
inals of said spindles y the pla: 's 4S, 

such rig traveling a rot ind in the callel 
135, consequently each slot 147 is oright 
into open cominication with lie slots 1:36 
and 137 and with the opening 3S, it is 'it': 
port 15? is lirought it to alient'i it with the 
ports 1 () and 141. Asst iting that tiere is 

it artial vacuit it lic cli: i l’i :2. at 
that the iliat-line is running all the rig 
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142 has been turned so as to locate one of the 
slots 147 in open communication with the 
slot 137, air is being sucked through into 
said chamber from the holder 59 which is 
in coniunication through the connecting 
passages with said slot 147, or there is a suc 
tion at said holder, and such suction has 
sufficient force to hold a ball while being 
abraded. This suction commences as soon as 
the aforesaid slot 147 passes into open rela 
tion with the slot 137, and continues while 

65 
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75, a ball is picked at the receiving position, . 
which is the delivery station of the ball 
feeding mechanism taken to the first abrad 
ing position, abraded on one side and passed 
on to the friction member 100, said drum 
and ring having meanwhile made two quar 
ter turns and carried said slot 147 into open 
relation with the slot 136, such relation being 
estal lished before said slot 147 leaves said slot 
137, and finally taken to the slot 147 beyond 
said slot 136, and brought the communicat ing port 150 into line with the port 140. 

80 

85 

The suction is thus cut off and air admitted . 
at the alining ports or through the alining. 
ports to break the vacuum, and the ball 
freed in this manner is rolled over or give 
a half revolution as it is carried past the 
nuember 100 and before the slot 14, which 
is now being followed in its course, arrives 
at the opening 138. When said slot does 
arrive at said opening, which is just as the 
ball is about to leave the member 100, thic 
vacum is reëstablished and said ball is ad 
vanced to the second abrading position, 
a braded, and carried on to discharging po 
sition before said slot leaves said opening 
Very soon after communication with the 
chamber 132 is cut off a second time, coin 
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100 

nection is had with the port - 141, as shown 
in Fig. 17, the vacum is again broken, and 
the ball in consequence permitted to drop 
froin its now powerless holder. By the tinie 
said holder is in position to pick another 
ball, however, its associated slot 47 will 
have once inore coine into open relationship 
with the slot 137. The operation of the air 
or vacuum controlling parts and in eners 
is a like in the case of each vacuut in chuck, 
the sane being energized twice and twice 
rendered powerless by the breaking of the 
victim at each complete revolution of tic: 
dri in aid coupling ring; and the constant. 
and iterrittent rotary at the cost it int. 
oscillatory notions of the parts, including 
tle drin, spindles and clucks, are the saline 
as lias been fully explained in connection 
with the electro-magnetic chucks it fit asso 
(‘iated parts. - - 
The vacit clicks 127, as they appear 

in Fig. 16, while relatively in correct posi 
{ i is, are it as they would be if in thenia ciiie atti (ccity iiig corresponding posi 
(iiis, because the cast: 31 is sectioned on 
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lines 16-16, Fig. 14. The top and middle 
chucks 127 are energized and holding balls, 
and the bottom chuck 127 is “dead", in 

... Fig. 16.. Were these three chucks in the 
.5 same relative positions in the machine and 

in operation, the uppermost chuck would be 
without energy and traversing the friction 
member 100 with a loose ball, the lower 
most chuck would be energized and about to 

10 pick a ball, and the middle chuck would 
without energy and would have just 

SEE a ball, while the fourth chuck, which does not appear in this view, would be 
energized and in the act of carrying a ball 

is just taken at the receiving position to the 
first abrading position. 
The suction mechanism, including the 
acuum chucks, is designed to handle balls 

iófwood, ivory, and other substances and ma 
20terials which, unlike steel balls for example, 
2 : scannot be handled successfully or at all by 

the electro-magnetic chucks. My invention 
comprehends, therefore, the grinding and 

... polishing of balls of practically any descrip 
25 E. I have previously stated, and the work is done with a degree of unifornity, 

accuracy and thoroughness and with a ce 
'lerity. that have been unequaled heretofore. 

What claim as my invention, and desire 
to secure by Letters Patent, is- s 

1. The combination, in a machine. for 
abrading spherical objects, with an abrader, 
of means to hold an object while in contact 
with such abrader and at the same time in 
part an orbital gyratory motion to said ob 
ject on its own center. 

2. The combination, in a machine for abrading spherical objects, with an abrader, 
of means to hold an object while in contact 

40 with such abrader and at the same time in 
part an orbital gyratory motion to said ob 
ject on its own center and means partially 
to rotate said object also on its own center 
independently of its holding means. 

3. The combination, in a machine for 
abrading spherical objects, with abraders, of 
means to hold an object whije in contact 
with either of such abradei's and at the same 
time impart a gyratory motion to said o 
ject, means to carry said object from one of 

30 

35 

45 

50 
said abraders to the other, and means par 
tially to rotate said object independently of 
its holding means during the transfer froin 
one abrader to the other. 

4. The combinaiion, in a fi! cline for 
abrading balls, with an a trader, of an in 
termittently rotating member, a plorality of 
ball-holding chucks carried by such niem 
ber, and means to impart a gyratory it - 

80 tion to said chucks. 

55 

5. The comination, in . a iichi ( f, 
abradiug balls, with an a) racte: , of a; ii 
termittently rotating member, a plurality if 
ball-holding chucks carried by said 'rem 

9 

ber, means to impart a gyrator motion to 
said chucks, and means partially to rotate 
balls while connected with saidchucks in 
dependently of the latter. 
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6. The combination, in a machine for . . 
abrading balls, with abraders, of an inter 
mittently rotating member, a plurality of 
ball-holding chucks carried by said member, 
means to impart a gyratory motion to said 
chucks, and means partially to rotate each 
ball connected with a chuck independently 
of the latter as said intermittently rotating 
member operates with 'said chuck to take 
said ball from one of said abraders to the 
other. 

7. In a machine for abrading spherical 
objects, an intermittently rotating member, 
a chick carried by said member, means to 
energize said chuck at predetermined inter 
vals, and means partially to rotate an ob 
ject connected with said chuck while the 
latter is non-energized. 

8. In a machine for abrading spherical 
objects, an intermittently rotating mem 

to energize said chuck at predetermined in 
tervals, means to impart a gyratory mo 
tion to said chuck, and means partially 
to rotate an object connected with said 
chuck while the latter is non-energized. 

9. Ball-holding means, for an abrading 
machine, comprising, a revoluble non-oscil latory spindle provided with an orbital os 
cillatory chuck. - 

10. Ball-holding mechanism, for an 
abrading machine, comprising a revoluble 
spindle provided with an orbital oscillatory 
chuck, and energizing and non-energizing 
means for such chuck. 

11. Ball - holding mechanism, for an 
abrading machine, cris: a revoluble 
spindle provided with a yoke, a collar slid 
ingly mounted on such spindle, a chuck piv 
otally attached to said yoke, pivotal con 
lections between said chuck and said collar, 
and means to reciprocate said collar. 

12. Ball - holding mechanism, for an 
ahrading machine, comprising a revoluble 
spindie provided with a yoke, a spring 
pressed cam member slidingly mounted on 
fish spindle, a chuck pivotally attached to 
said yoke, pivotal connections between said 
chuck and said cam member, and an abut 
!ct for tie latter. 

18. The combin: lion, in ball-holding 
mechanism for an abrading machine, with 
an intermittently rotatable member, of a 
plurality of independently revoluble spin 
i es carried by such to ember, such spindles 
teing provided with oscillatory chucks. 

14. The combination, in ball-holding 
the chanist for an abrading machine, with 
:ii intermittently rotatable member, a plu 
!ality of independently revoluble spindles 

ber, a chuck carried by said member, means. 
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carried by such member, such spindles be 
ing provided with oscillatory chucks, and 
energizing and non-energizing means for 

15. The combination, in ball-holdin 
mechanism for an abrading machine, wit 
an intermittently rotatable member pro 
vided with abutments, a plurality of inde 
pendently revoluble yoke-provided spindles 
carried by such member, spring-pressed cam 
members slidingly mounted on such spindles 
and bearing against said abutments, chucks 
pivotally attached to the spindle yokes, and 
pivotal connections between said chucks and 
said cam members. 

16. The combination, ball-holding 

such.chucks. 

in 
mechanism for an abrading machine, with a 

20 

30 

35 

plurality of constantly revolving spindles 
provided with oscillatory chucks, and means 
to rotate intermittently said spindles about 
a common axis, of means to energize and 
non-energize each of said chucks according 
to its position in the orbit around said com 
mon axis. s 

17. The combination, in ball-holding 
mechanism for an abrading machine, with a 
constantly revolving chuck, intermittent 
means to rotate said chuck orbitally, and 
neans to energize and non-energize said 
chuck according to its position in the or it 
which it describes, of a friction member in 
operative relation to a ball, connected with 
said clini'k, to hold said :ll to said chick 
and partially rotate the ball during a pe 
riod wriie e chick is non-en-rgized. 

1s. The comination, in hall-holding 
meclinist for a a rading in chine, with a 
constantly re v \ing and oscillating chick. 
interti ("it int' is to a tate said ('huck or 

40 

45 

itally, and means to energiz and non-ener 
gize sail click a 'cording to its position in 
the oil it wit'l it script's of a fiction 
in in her i: )('rative relatio to a hall, con 
neited witl said "it'lk. to old said ball to 
said click aid partial fly retite the ball dur 
ing a peri d \vlic: ific chick is non-oner giv'd. 

50 
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1. T.' " it iinati i , it in abrading ma 
hite for als, with a 'lik, and means to 
'evolv: -; it "hick on its rinitial or rnain 
axis and site it i? tally about said 
: xis, f : 11 air: tier i: sing: I : N is exteriding 
in the sail it ('c' fi in wit 
princip: I or main chitek : xis, and means to 
act late saic : trader : via y into and it of 
the fill of action of sail chick and the all 
carried thereby. 

20. ' ' ('o inition. in a ahi'ading ma 
'lite for 3: Its, wift a lick, at neans to 
'ev (, silii in tick in its rincipal or main 
axis and still: i.e. ii oritally about said axis. 
if an a rail I h; viiig an axis extending in 
the saic tirection with the aforesaid iri 
(i): i n)ain chick axis, and incians to ar 
triate said thick with a ball carried thereby 

the it fores: id 
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into the field of action of said abrader and 
out of such field. 

21. The combination, in an abrading ma 
chine for balls, with a chuck, and means to 
revolve said chuck on its principal or main 
axis and oscillate it orbitally about said axis, 
of an abrader having an axis extending in 
the same direction with the aforesaid prin 
cipal or main chuck axis, and means to ac 
tuate said chuck with a ball carried thereby 
and said abrader into and out of each other's 
fields of action, said abrader being actuated axially. . 

22. The combination, in an abrading ma 
chine for balls, with a pair of abraders, 
means to advance and retract such abraders, 
and a friction member between the posi 
tions occupied by such abraders when ad 
vanced, of a chuck, and means to actuate 
such chuck with a ball from one of such po 
sitions to the other, traversing said friction 
member on the way. 

23. The combination, in an abrading ma 
chine for balls, with a ball-holding chuck, 
means to impart an intermittent orbital 
movement to such chuck, and means to re 
volve such chuck, on its principal or main 
axis and oscillate it orbitally about said axis, 
of an abrader having an axis extending in 
the same direction with said principal or 
main chuck axis, and means to impart an 
intermittent travel axially to said abrader, 
such travel occurring while said chuck is in 
line with the abrader axis. 

24. The combination, in an abrading ma 
chine for balls, of a plurality of ball-hold 
ing chicks intermittently rotatable ahout a 
common axis, a pair of abraders separatrol 
on centers by a distance equal to the separa 
tion on centers of two adjacent clicks, 
means to ston said checks in their orbital 
movement with any pair in line with said 
abraders, and means to advance and retract 
said abraders while said chucks are in a con 
dition of orbital rest. 

25. The conbination, in an abrading ma 
chine for balls, of a plurality of constantly 
revolving and oscillating ball-holding 
clicks intermittently rotatable about a com 
non axis, a pair of abraders separated on 
centers by a distance equal to the separation 
on centers of two adjacent chucks, means to 
stop said chucks in their orbital motion with 
any pair in line with said abraders, and 
Ileans to advance and retract said abraders 
while said chincks are in a condition of or 
it a rest. 
26. The combination, in a machine for 

abrading halls, with ball-holding means, of 
a suitably mounted carriage, a member slid 
ingly supported by said carriage, yielding 
eats to retain said member normally in a 

forward position relative to the carriage, 
an ahrader carried by said member, and 
means to reciprocate said carriage, to ad 
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vance said abrader against a ball held hy 
said ball-holding means, and to retract it 
fron such ball. 

27. The combination. in a machine for 
abrading balls, with bail-holding means, of 
a suitably mounted carriage, a revolole 
spindle supported by said carriage, an 
alorader carried by said spindle, and means 
to reciprocate said carriage, to advance said 
alorader against a ball held by said ball 
holding means, and to retract it from such 
ball. 

28. The con bination, in a machine for 
abrading balls, with ball-holding means, of 
a suitably incunted carriage, a revoluble spindle slidingly supported by said carriage. 
yielding means to retain sail spindle nor 
inally in a forward position in the carriage, 
an abrader carried by said spindle, and 
neans to reciprocate said carriage, to ad. 
vance said abrader against a ball held by 
said ball-holding means, and to refract it 
from such hall. 

29. The combination, in a machine for 
abrading balls, with a ball-holding chick 
rotatable in an orbit, of a ball-feed having 

30 

35 

a delivery station adjacent to said orbit at 
one side. 

30. Thr combination, in a machine for 
abrading balls, with a ball-holding chick 
rotatable in an orbit, and means to energize. 
and non-energize such chuck, of a ball-fectl 
having a delivery station adjacent to said 
orbit at one side. 

31. The combination, in a machine for 

abrading balls, with a constantly revoluble 
ball-holding chuck intermittently rotatable 
in an orbit, and means to energize and non 
energize such chuck, of a ball-feed having a 
delivery station adjacent to said orbit. 

3:2. The comination. in a nachine for 
ara (lini balls. with a pirality of ball-hold 
ing ('liticks in otite for intermittent rota 
tion in an orbit, and a tall-feed having a 
delivery station adjacent to sich orbit, of 
('nergizing means for such chucks while each 
is at stich station, and non-energizing means 
for such chucks while each is at some point 
remote from such station. 

33. The combination, in a machine for 
a rading balls, with ball-holding means 
having an orbital motion, of a receptacle 
for balls below such ball-holding means, an 
elevator having a delivery station adjacent 
to the orbit of said ball-holding means, and 
means to deliver balls from said receptacle 
to said elevator. 

;34. The combination, in a machine for 
a bracting balls, with ball-holling means 
having an orbital motion, of a receptacle for 
!):lls, all elevator having a delivery station 
adjacent to the orbit of said ball-holding 
means, and a revolulle feed member ar 
ranged to receive balls singly from said re 
ceptacle and deliver them to said elevator. 

AUGUSTINE E. GREENE. 
Witnesses: 

F. A. CurtER, 
A. C. FAIRBANKs. 
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