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This invention relates to the feeding of work 
to be operated upon and more particularly to the 
feeding of individual workpieces, and has for an 
object to provide means for the feeding of such 

5 pieces through a hollow spindle and into a chuck 
adapted to grip the work pieces as they are fed 
into it and to release them after the desired 
work has been done thereon. 
The invention further relates to a chuck con 

10 struction , especially designed for cooperation 
with the work feeding means. 

For a more complete understanding of this 
invention, reference may be had to the accom 
panying, drawings in which 

Figure 1 is a fragmentary view partly in side 
elevation and partly in section of an internal 
grinding machine illustrating One embodiment 
of this invention. 

Figure 2 is a left end elevation of a portion of 
20 the mechanism shown in Figure 1. 

Figures 3 and 4 is a section to a larger scale on 
line 3-3 of Figure 2, Figure 4 showing the chuck. 

Figure 5 is a section to a larger scale on line 
5-5 of Figure 1. 
Figure 6 is a section on line 6-6 of Figure 3. 
Figure 7 is a perspective view of the work-en 

gaging portion of the feed mechanism. 
Figure 8 is a fragmentary perspective view of 

the stock tube. 
Figure 9 is a front elevation of the chuck. 
Figure. 10 is a view similar to Figure 4, but 

showing a modified construction. 
Figure 11 is a front end elevation of the mech 

anism shown in Figure 10. 
Figure 12 is a view similar to Figure 3, but 

showing the modified construction of Figures 10 
and 11. 

Figure 13 is a fragmentary side elevation of an 
internal grinder provided with the work feeding 
mechanism of Figures 10 to 12. 

Figure 14 is a detail section on line 4-4 of 
Figure 13. 

Figure 15 is a view similar to Figure 4, but ill 
lustrating a modified construction and showing 
the chuck closed. , 

Figure 16 is a view similar to Figure 15, but 
showing the chuck Open. 

Figure 17 is a section on line fl-17 of Fig 
ure 15. 

to Figure 18 is a fragmentary perspective view of 
the feed bars used in the construction of Figures 
15 to 17, inclusive. 

Referring first to the construction shown in 
Figures 1 to 9, inclusive, at f is indicated a hollow 

55 work spindle, which is journaled in bearings at 2 

5 
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(C. 5-25) 
in a portion 3 of the machine. The spindle may 
be rotated by any suitable means, as, for example, 
by a belt 4 passing about a pulley 5 keyed to the 
Spindle, and, as shown, provided with a brake. 
drum extension 6 for receiving a brake shoe 7 by 
which the rotation of the spindle may be stopped 
quickly when desired. The spindle carries at 
one end a chuck (). This chuck has a tapered 
internal face i? with which cooperate jaws 2 
having work-engaging blocks 3. These jaws 2 
are carried at the outer ends of spring fingers f4 
projecting from the forward end of a sleeve 5 
axially slidable within the Spindle so that as the 
sleeve 5 is moved to the left, as viewed in Figure 
4, the clamping blocks 3 are brought toward the 
axis of the spindle, thus to firmly clamp the work. 
By moving the sleeve to the right the blocks 3 
spring outwardly and release the work. The 
sleeve. 5 has attached to its free end shoes, such 
as 6a, which are positioned to guide the work in 
between the clamping jaWS 3 so that Work pieceS 
may be fed into the chuck from within the hollow 
Spindle. 
The work consists of individual pieces as W, 

which are slidable within a tube 20, which, as 
shown best in Figure 8, may comprise a pair of . 
inner and outer sleeves 2 and 23. The inner 
sleeve 2 is slotted, as at 24 (see Figure 8) and 
Within these slots ride feed bars 25 which are 
shown detached in Figure 7. Each of these bars 
is provided with a series of spring Stock-engaging 
fingers 26 which are secured to the bars at inter 
vals, with free ends, as 27, projecting inwardly 
toward the axis of the spindle and positioned to 
engage between successive spaced apart Work 
pieces W. Within the inner sleeve 2, as shown in 
Figure 3. The outer sleeve 23 is continuous and 
holds the bars 25 from outward movement. At 
their rear ends the bars 25 are secured to a tubu 
lar actuating part 28 which has a closed end 29 in 
which is secured, as by a nut 30, the forward end 
of a work feeding plunger 3. This plunger ex 
tends into a fluid pressure cylinder 32 where there 
is fixed thereto a piston 33 slidable within the 
cylinder. The member 28 is provided with a for 
ward extending portion of reduced diameter, as 
at 34, which may engage the rear end of the last 
work piece W within the tube 20. It will be 
noted that the member 28 with the feed bars 25 
is slidable within the inner sleeve 2 . . . . . 
The heads 40 and 4 for the cylinder 32 are 

provided with fluid pressure ports 42 and 43, re 
spectively, with which communicate fluid pres 
Sure pipes 44 and 45 by which fluid under pres 
Sure may be admitted or exhausted to cause re 
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2 
ciprocation of the piston 33 and the work feed 
ing fingers 25 to feed the work pieces forwardly 
Within the tube 2 on each inward movement, 
these work pieces being spaced apart as shown. 
The inner sleeve 2 is shown as provided with 
Spring fingers 46 having free ends 47 projecting 
inwardly, yet yieldable to permit the stock pieces 
W to be fed therepast toward the chuck, and 
springing back behind each work piece as it 
passes by and preventing return movement of the 
work pieces during the retraction of the feed 
bars 25. 
The heads 4 and 4 of the cylinder 32 are 

secured together and to a stationary member 50 
within which the rear end of the tube 28 ex 
tends, as by bolts 5, and this member 59, as 
shown best in Figure 5, is provided with a pair 
of flanges 53 to Which may be Secured a flange 
54 of a work-holding upwardly inclined chute 55, 
The Work pieces, which are shown as ring men 
bers, may be fed into the upper end of the chute 
55 from which they may fall through a slot into 
the rear end portion of the tube 2 into the posi 
tion shown in Figure 3 directly in front of the 
feeding member 28 by which they may be fed 
forward into the tube 2). As shown herein, the 
tube 2 is non-rotatable, being Secured to the 
member 50, its forward end extending into the 
Spindle and Opening adjacent to the back of 
the chuck í ), the sleeve 15 being journaled 
thereon through an interposed rubber sleeve 56. 
Fluid under pressure is Supplied and exhausted 
with reference to the opposite ends of the cyl 
inder 32 through the pipes 44 and 45 by means 
of a valve 6 (see Figure 1), the stem 6 of which 
is provided with the heads 62 and S3 and whose 
Outer end carries a can roller 64 for cooperation 
with a can 65 secured to a shaft 66. The foll 
lower roll 66 is held up against its cam as by 
means of a spring 660 bearing against the inner 
end of the valve stem 6. Fluid under pressure 
is Supplied to the valve through the pipe 6 and 
is discharged therefrom through a pipe 68. In 
the position shown in Figure 1, fluid under pres 
Sure is admitted from the inlet pipe 67 past the 
head 63 and into the pipe 5 so as to hold the 
piston 33 in its retracted position, but when the 
high Spot 69 of the can 65 contacts with the foll 
lower roll 64, the valve stem is moved to its op 
posite position where fluid under pressure is sup 
plied to the pipe 44 and discharged from the 
pipe 45, thus causing the piston with the feed 
fingers to be moved in feeding direction. 

It will, of course, be necessary that the chuck 
be open when the feed action takes place in order 
that the Work piece next adjacent to the chuck 
may be fed thereinto. This is accomplished, as 
shown, by the axial motion of a spool 70 normal 
ly spring pressed to its left hand position by the 
coil Spring bearing against its right hand end 
and against the adjacent end of the spindle . 
This spool 7 ) is secured as by its flange 72 
threaded thereon to the rear end of the chuck 
sleeve 5, and while it rotates with the spindle, 
it may be moved axially by means of a fork 75 
having shoes i8, which may be engaged back of 
the Spool flange T. Rocking of the fork 75 in 
clockwise direction, as viewed in Figure 1, causes 
the sleeve 5 to be pushed forwardly, thus re 
leasing the clamping jaws 3 and permitting the 
stock piece next to the chuck to be pushed there 
into, this, in turn showing out at the forward end 
the piece previously in position within the chuck. 
The work piece, which is moved into the chuck, 

passes by stop member 80, one of which is shown 

2,191,930 
in Figure 4. Each member 80 is pivoted, as at 
8l, to the chuck member 10 and is normally 
Spring pressed by the Spring 82 into position 
With its inner rear end engaging with the chuck 
body at a. and back of the rear face of the Work 
piece W within the chuck, but it may be de 
pressed by the engagement of the work piece W 
on its rearward inclined face 83 so as to permit 
the work piece to pass freely therepast. As soon 
as the Work piece passes beyond it, it is pushed 
into stopping position by its spring 82. On the 
Subsequent rear Ward notion of the sleeve 5 to 
close the chuck the work which has just been 
fed thereinto is clamped in position by the jaws 
f2 carrying the blocks 3 after it has been pushed 
back against the stops 86 by spring fingers 86 on 
the clamping jaWS 85. These jaws 85 are full 
crumed as at 87 on the forward end of the sleeve 
5 and are normally urged outwardly as . by 

springs 88 reacting between them and the end 
portion of the sleeve. 5. 
With inclined faces 89 cooperating with inclined 
faces 90 on the chuck O so that as the sleeve 
5 is drawn backwardly to close the chuck, the 

fingers 85 are closed. The extent of the pressure 
of the spring fingers 86 against the forward face 

10 

15 
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They are provided 

25 

of the Work piece may be adjusted as by means 
of the screws 9 which extend through holes in 
the Spring fingers 86, and are threaded into the 
members 85. When the chuck opens, these fin 
gers 86 are removed from their normal positions 
in which they would prevent the discharge of 
work from the chuck. . : 
The actuation of the fork.5 to free the Work 

or to permit the Spring 7 to clamp the work 
is produced by a cam 95, also carried by the 
Shaft 66 and which is provided with a hump 97. 
When this hump engages the can follower roll 93 
journaled on the arm 99 of the fork 75, this 
fork is Swung about its pivot 20 in a direction 
to release the chuck, whereupon the shift of the 
valve stem 6 is effected to accomplish the feed 
of the stock. 

In Figure 1 the grinding wheel 5 for operat 
ing on the Work pieces which are successively . 
presented into the chuck is illustrated, this grind 
ing wheel being driven by any suitable means 
(not shown). 

30 
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Another feature of the present invention is the 
introduction of coolant to the work piece as it 
is being operated upon, through the hollow spin 
dle. For this purpose the sleeve 2 is shown as 
provided With longitudinal grooves ) in its out- . 
er face Which lead to ports i (See Figure 4) 
passing therethrough adjacent to the forward 
end of the sleeve. These grooves are closed 
off on their outer faces by the sleeve 23 so that 
coolant passages are formed through the tube 2) 
comprising the sleeves 2 and 23 and the sleeve 
23 is provided with holes 2 therethrough comi 
municating With the rear. end portions of the 
grooves 0 as shown in Figures 3 and 6. The 
member 50 is also provided with an annular in 
ternal groove 3 With which the openings 2. 
register, this passage 3 being extended on one 
side to form the bore of an inlet pipe f4 through 
which coolant may be introduced, as through the 
supply pipe 15 shown in Figure 1. . . . . 
In Figures 10 to 14 a modification is shown in 

which the work pieces are fed to the chuck in 
contacting relationship with each other, instead 
of in Spaced relationship as in the construction 
previously described. 
work pieces W are fed through the sleeve 30, 
which is provided with longitudinal external s 

In this modification the 
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grooves for the guided passage of feed, bars 3f. 
The sleeve. 30 rotates with the spindle ... and 
terminates at its rear end outwardly of the sta 
tionary member 35. This member 35 corre 
sponds generally, in function, to the member 50 
in the mechanism previously described, having 
the chute 3' through which stock may be sup 
plied through a slot 38 (see Figure.12) into alline 
ment with the work pieces within the sleeve 30. 
Within this member 35 they are contacted by 
the feeding plunger 40 actuated by the piston 4 
in the fluid pressure cylinder 42. 

5 

30 

by threading to the sleeve 30. 

65 

70 

The feed bars 3 have. Secured thereto at their 
forward ends resilient feed fingers 45 (see Fig 
ure 10) which extend through slots 43 of the 
sleeve or tube 30 and engage only the last work 
piece back of the chuck Í48. This chuck l48 is 
somewhat similar to the chuck to previously de 
scribed. It is provided with guide fingers 50 
between which the Work piece may be guided 
and supported While in the chuck, and the work 
pieces are fed into the chuck successively past 
the stop dogs 52. Each stop dog is pivoted as at 
í53 and is spring pressed against a stop 154 
as by means of a spring 55. When resting 
against the stop 54 a portion 56 of each dog 
'extends in between the work piece in the chuck. 
and the next work piece to be fed thereinto. In 
this position, also, clamping dogs. Such as 60 
pivoted at 6 have their inner ends at 62 
pressed against the, forward face of the Work 
piece then in the chuck as by engagement of the 
blocks 64 against portions 65 of these clamp 
dogs. These clamp dogs are secured to the ex 
tensions 66 of the sleeve 30 and this sleeve is 
arranged to be pullied rearwardly to bring the 
dogs 60 down into locking position and to pull 
them back against the forward face of the Work 
piece. On inward motion of the sleeve 30, the 
portion 65 of each . of the locking dogs may 
ride outwardly, across an inclined face 67 of 
the block 64, thus permitting these dogs to re 
lease the Work under the action of their releasing 
springs 68. The sleeve 30 may be reciprocated 
to... thus clamp or release the work. w 
The feed fingers 3 may be actuated to feed 

the last work piece in the sleeve 30 into the 
chuck. For this purpose they have fixed to their 
rear ends a spool Obetween the flanges of which 
ide follower blocks 7 on a fork 2. This fork 
T2 is fulcrumed as at 73 and carries at its op 

posite end a can follower roll 74 riding on an 
edge cam 15. The sleeve 30 is actuated to open 
and close the chuck by motion of a spool 180 
having its rear flange member 8 Secured as 

is normally held retracted to hold the work 
clamped by the chuck and held back against 
the dogs 56 by means of a spring 82 (see Figures 
12 and 13) and it is moved inwardly to release the 
work from the chuck so that a succeeding work. 
piece may be fed thereinto and the work piece in 
position discharged from the chuck by the feed 
ing motion of the feed bars f3. This is done 
by the rocking of a fork 83 having shoes 84 
which may be engaged with the spool flange f85. 
This fork 83 is fulcrumed at 86 and its arm 8 
carries a cam follower roll 88 which rides on 
the edge cam i89. The two cams 75 and 89 
are carried by the shaft 90 which carries a third 
edge cam {9 which actuates the valve plunger 6 
of the valve 60, as heretofore described, to pro 
duce the fluid pressure feeding action of the 
work pieces within the sleeve or tube f30. Thus, 
after the chuck has been opened the feed fingers 

This spool 80 

45 are actuated to feed the last work piece in 
tube 30 into the chuck, dislodging the work piece 
previously therein, the dogs (56 yielding to per 
mit the paSSage of the work pieces in this direc 
tion. This feeding motion of the fingers 45 ef 
fects only the last Work piece in the sleeve i30 
and spaces it from the next work piece sufficient 
to permit - the dogs 56 to spring in between. 
Thereafter the closing movement of the chuck 
clamps the work piece therein against the stop 
dogs 56 in the position shown in Figure 10. 
In Figures 15 to 18 is shown a further modifi 

cation in which the Work pieces are fed spaced 
apart, as in the structure shown in Figures 1 
to 9, but in this modified construction no stops 
such as 80 of Figure 4 are employed. The work 
feed bars such as 25a are each extended and pro 
vided with a spring 200 forwardly of their feed 
fingers 26. These springs may ride in grooves 20 
in the inner faces of the shoes 6a carried by the 
Sleeve 5, as shown in Figure 15, when the Work 
is in fed position, and they may be retracted to 
engage the next work piece as shown in Figure 16 
ready for a succeeding feeding motion of the 
bars 250. In the latter position of the parts the 
sleeve 5 has been moved forwardly to permit the 
jaws 85 to be released from the work by the 
Springs 88. A Succeeding feed motion of the 
bars 25d then pushes the next piece to be ma 
chined into the chuck, pushing out the finished 
piece, and then instead of retracting all the way 
they will be retracted only sufficiently for the 
SpringS 20 to retract the work piece in the chuck 
enough for the jaws 85 and the fingers 86 to swing 
in Without the fingers striking on the periphery 
rather than on the outer end of the work piece 
in the chuck. The workpiece is then held between 
the jaWS and the ends of the forward feed fingers 
26 as shown in Figure 15, the feed fingers then 
acting as stops in place of the stops 80 of Figure 
4, and preferably remaining in stopped position 
and pressing the work piece forwardly by fluid 
preSSure exerted on the feed piston 33 during the 
operations on the work piece held in the chuck. 
Thereafter the feed bars are retracted to the po 
sitions shown in Figure 16 preparatory to the 
Succeeding feeding action. The can for con 
trolling the fluid pressure valve 60 will, of course, 
be modified in contour to produce this different 
Cycle of motions of the feed bars. 
From the foregoing description of certain em 

bodiments of this invention, it should be evident 
to those skilled in the art that various further 
Changes and modifications may be made without 
departing from the spirit or scope of this inven 
tion as defined by the appended claims. 
We claim: 
1. In combination, a hollow spindle, a chuck 

at one end of Said spindle, means within said 
, Spindle for feeding individual work pieces through 
Said Spindle and into said chuck, means for ac 
tuating said feeding means intermittently means 
for opening and closing said chuck in tinned re 
lation to the feeding of said work pieces, and 
means for feeding coolant through said spindle 
to said chuck. 

2. In combination, a rotary Spindle, a station 
airy tube Within said Spindle comprising a sleeve, 
a chuck carried at one end of said spindle, said 

I sleeve having longitudinally arranged slots there 
in, work-feeding bars slidable in said slots, work 
engaging fingers carried by said bars for en 
gaging work pieces within said tube, means to 
Open and close said chuck, and means actuated 
in time with said opening and closing means for 
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4. 
reciprocating Said bars to feed Work pieces 
through said tube into said chuck. 

3. In combination, a rotary spindle, a station 
ary tube within said spindle comprising a pair 
of concentric sleeves, a chuck carried at one end 
of said Spindle, the inner of Said Sleeves having 
longitudinally arranged slots therein, work-feed 
ing bars slidable in said siots, work-engaging 
fingers carried by said bars for engaging Work 
pieces within said tube, means to Open and close 
said chuck, and means actuated in time with 
Said opening and closing means for reciprocating 
said bars to feed work pieces through said tube 
into said chuck, said sleeves also forming between 
them one or more passages for coolant to be de 
livered to a work piece held by said chuck. 

4. In combination, a rotary spindle, a station 
airy tube within said spindle comprising a sleeve, 
a chuck carried at one end of said. Spindle, said 
sleeve having longitudinally arranged slots there 
in, work-feeding bars slidable in said slots, work 
engaging Spring fingers carried by Said bars for 
engaging work pieces within said tube for feed 
ing said work pieces by reciprocation of Said bars, 
means for preventing backward motion of said 
work pieces when said bars are retracted, means 
to open and close said chuck, and means ac 
tuated in time with said opening and closing 
means reciprocating said bars to feed Workpieces 
through said tube into said chuck. 

5. In combination, a rotary hollow Spindie, a 
tube within said spindle, a chuck carried by said 
Spindle and having Work-gripping ja:WS, and 
means preventing the discharge of Work from Said 
chuck, said tube being positioned at the entrance 
to said chuck, means for feeding Work pieces One 
by one within said tube toward said chuck, and 
means for opening said jaws and releasing said 
preventing means to cause the feeding of Said 
pieces scocessively into said chuck to discharge 
from said chuck the piece previously fed theire 
into, and for positioning said preventing Inleans 
and closing said jaws to grip the Workpiece last 
fed into said chuck. 

6. In combination, a rotary hollow spindle, a 
stationary tube within said Spindle, a chuck car 
ried by said spindle and having work-gripping 
jaws, and means preventing the discharge of 
work from said chuck, said tube being positioned 
at the entrance to said chuck, means for feed 
ing work pieces one by one within said tube to 
ward said chuck, and means for opening said 
jaws and releasing said preventing means to 
cause the feeding of said pieces successively into 
said chuck to discharge from said chuck the 
piece previously fed thereinto, and for positioning 
said preventing means and closing Said jaws to 
grip the work piece last fed into Said chuck. 

7. In combination, a rotary hollow Spindle, a 
stationary tube within said Spindle, a chuck car 
ried by said spindle and having work-gripping 
jaws, and means preventing the discharge of 
work from said chuck, said tube being positioned 
at the entrance to said chuck, means for feed 
ing work pieces one by one within said tube to 
ward said chuck, a sleeve between said tube and 
spindle movable axially for opening Said jaWS 
and releasing said preventing means to cause the 
feeding of such pieces successively into said chuck 
to cause discharge from said chuck of the piece 
previously fed thereinto, and for closing said jaws 
and positioning said preventing means to grip 
the work piece last fed into said chuck, and 
means for moving said sleeve and said feeding. 
means in propertimed relation. 

2,191,980 
8. In combination, a hollow spindle, a chuck 

on said spindle, means movable axially of said 
spindle for opening and closing said chuck, fluid 
pressure actuated means for feeding articles suc 
cessively through said spindle into and then. 
through said chuck While said chuck is Open, a 
valve for controlling said feeding means, a rotary ...' 
shaft, and means actuated by the rotation of 
said shaft for actuating said opening and closing 
aeans and for controlling said Valve. . ?? 
9. In combination, a hollow spindle, a chuck 

carried by said spindle, a tube within said spindle 
and having longitudinal guide grooves therein, 
bars slidable in said grooves, work-engaging 
fingers carried by said bars for engaging and 
moving work pieces in said tube axially thereof 
and into said chuck, chuck-opening and closing 
means, and means for actuating said opening 
and closing means and said bars in proper timed 
relation. . . . . . . " . . . 

10. In combination, a hollow rotary spindle, a 

15 

chuck carried by said spindle, a stationary tube. . . . 
within said spindle and having longitudinal 
guide grooves therein, bars slidable in said, 
grooves, work-engaging fingers carried by said 
bar's for engaging and moving Workpieces in Said. . 
tube axially thereof and into said chuck, chuck-, 
opening, and cloSing means, and means for i ac 
tuating said opening and closing means and said 
bars in proper timed relation. | | 30 

i1. In combination, a chuck, stop means nor. . . 
mally limiting one extent of motion axially of said 
chuck of a work piece carried thereby, means to 
feed work pieces successively into said chuck, 
means for engagement with said work piece. So 
fed in position to hold said work piece against 

ss. 
said stop means, and means for mounting said 
stop means to yield to permit the passage of work 
pieces into said chuck therepast. , 

12. In combination, a hollow spindle, a chuck. 
on said spindle, means for opening and closing 
Said chuck, means for feeding Workpieces in suc 
cessive spaced relation through said spindle and 
into said chuck while said chuck is open, a stock 
stop, and means for interposing said stop in the 
Space between a workpiece in said chuck, and the 
next following Work piece in 
each feeding action. 

13. In combination, a hollow spindle, a chuck 
on said spindle, means for opening and closing 
said chuck, means for feeding work pieces in suc 
Cessive spaced relation through said spindle, and 

45. 

said spindle after 

50 

into said chuck while said chuck is open, a stock. 
stop, means for interposing said stop in the space 
between a Work piece in said chuck and the next 55 
following work piece in said spindle after each 
feeding action, and means for clamping the work 
piece against said stop. 

14. In combination, a hollow spindle, a chuck 
On Said Spindle, means for opening and closing 
said chuck, means for feeding work pieces in 
abutting relation step by step through said spin- . 
dle toward said chuck, means for advancing the work piece adjacent to said chuck an amount 
greater than the extent of said step by step feed 
into said chuck when said chuck is open to space 
Said piece from the next adjacent piece, a stop, 

65 

and means for interposing said stop in said space 
after each feeding action. . . . 

15. In combination, a hollow spindle, a chuck 
on said Spindle, means for opening and closing 
said chuck, means for feeding work pieces in 
abutting relation step by step through said spin 
dle toward said chuck, means for advancing the 

70 

work piece adjacent to said chuck an amounts 
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greater than the extent of said step by step feed 
into Said chuck When said chuck is open to Space 
Said piece from the next adjacent piece, a stop, 
means for interposing said stop in said space after 
each feeding action, and means effective to clamp 
the work piece in said chuck against said stop. 

16. In combination, a hollow spindle, a chuck 
carried by said spindle, a tube within said spindle 
having one end portion positioned adjacent to 
Said chuck, means to open and close said chuck, 
means for feeding work pieces step by step and 
in contact with each other, through said tube 
toward said chuck, and means engaging each 
work piece on its emergence from said portion 
and feeding it by a further amount into said 
chuck. . 

17. In combination, a hollow spindle, a chuck 
carried by said spindle, a tube within said spindle 
having one end portion positioned adjacent to 
Said chuck, means to open and close said chuck, 
means for feeding work pieces step by step and 
in contact with each other through said tube 
toward said chuck, a member positioned within 

25 
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said spindle and cutside of said tube and having 
means for engagement With a Work piece on its 
emergence from said portion, and means acting 
while said chuck is open and after each step by 
step feeding movement. of work pieces within 
Said tube to actuate said member to move the 
work piece projecting from said portion into 
said chuck. 

18. In combination, a chuck having Work 
clamping jaws and stop means for limiting the 
axial motion of work backward in said chuck, 
and means actuable to feed in an individual work 
piece from the back of said chuck and to hold 
Said Work piece against said stop means. 

19. In combination, a chuck having work 
clamping jaws and spring stop fingers. carried by 
Said jaws for engagement with the front end face 
of a work piece held by said chuck, and means 
actuable to feed a workpiece into said chuck from 
the back and to hold it against said stop fingers. 

20. In combination, a chuck having an internal 
tapered face, a plurality of work-engaging jaws 
engaging said face and movable axially of Said 
chuck to grip and release the work therebetween, 
Said jaws having fingers positioned to engage on 
the forward face of a work piece carried by said 
jaws, and means actuable to feed work pieces 

5 
Successively into the back of said chuck while 
said jaws are open, discharging the work piece 
previously in position, said feeding means pre 
Senting stop portions to a Work piece fed into 
said chuck against which said piece is pressed by 
said fingers as said jaws are moved axially of said 
chuck into work-gripping positions. 
2. In combination, a hollow Spindle, a chuck 

at one end of said spindle, means for feeding a 
plurality of work pieces in said spindle simulta 
neously toward said chuck and that one next back 
of said chuck into said chuck in spaced relation. 
to the next following Work piece in said spindle, 
means for opening and closing said chuck in 
timed relation to the feeding of said work pieces 
and means engageable with the back face of the 
work piece in said chuck for holding said work 
piece against backward movement. 

22. In combination, a hollow spindle, a chuck 
at one end of said spindle, means for feeding a 
plurality of work pieces in said spindle simulta 
neously toward said chuck and that one next 
back of said chuck into said chuck in spaced re 
lation to the next following work piece in said 
spindle, means for opening and closing said chuck 
in timed relation to the feeding of said work 
pieces, and a work stop moving into and out of 
position back of the work piece in said chuck in 
said space. 

23. In combination, a hollow Spindle, a chuck 
at One end of Said Spindle, means having parts 
engageable with each of such Work pieces for 
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feeding each of a plurality of work pieces in 
spaced apart relation through said spindle and 
the adjacent one in said spindle into Said chuck, 
and means for opening and closing said chuck 
in timed relation to the feeding of Workpieces. 

24. In combination, a hollow spindle, a chuck 
at one end of said spindle, means for feeding 
each of a plurality of work pieces in Spaced rela 
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4) 
tion through said spindle and the adjacent one. 
in said spindle into said chuck, means for open 
ing and closing said chuck in timed relation to 
the feeding of said work pieces, and means en 
gageable with the back face of the Work piece 45 
in said chuck for holding it against backward 
thrust. 
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