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1

My invention relates to <tock-~feeding rmecha-
nisms for machines such as automatic lathes.

Tt is an object of the invention to provide an
improved mechanism of the character indicated.

Tt is another object to provide an improved
stock-feeding mechanism that may of itself ac-
curately govern successive feeding advances of
the stock without requiring that the machine 10
be fed be equipped with a stock stop.

Tt is glso an object to provide improved sup-
porting means in & stock-feeding mechanism ol
the character indicated, whereey the rear end of
the stock may be more accurately nositioned and
held in alienment during the feeding Process.

It is a more specific object o provide an im-
proved extensible stock-feeding mechanism, €X-
fensible beyond the back end of the machine to
he fed and within the collet mechanism of the
machine, whereby the stock may be fully con-
sumed, insofar as it is usable.

T4 is a further object
hydraulically actuated stock-feeding mechanism,

Tt is still another object to provide an improved
electrically operated stock-feeding mechanisni.

It is in general an object to provide a relatively
simple stock-feeding mechanism that may be
readily adapted to a machine of the character
indicated, that is not likely to ecet out of order,
and that may be easy to maintain.

Other objects and various further features
the invention will be pointed out or will occur to
those skilled in the art from a reading of the
following specification in conjunction with the
accompanying drawings. In said drawlngs,
which show, for illustrative purposes only, pre-
ferred forms of the invention:

Fig. 1 is a simplified side view in elevation of a
stock-feeding mechanism according to the inven-
‘tion, as applied to reeding an automatic lathe;
Fig. 2 is

Of:

5 richt-end view of -the assembly oi .

10

15

20

to provide an improved

|4
ot

Fig. 1, partly sectionalized in the plane 2—2 of

Pig. 1; |

Fig. 3 is a schermatic diagram of control cir-
cuits for the system of Fig. 1;

Hig, 4 1S
of feeding elements of the mechanism of Fig. 1;

Fig. 5 is a fragmentary detail of part of the

g, 4 agssembly;
Fig. 6 is a sectional view taken in the plane

$—8 of Fig. 4;
Fig. 7 is a side view in clevation illustrating
an alternative construetion according to the in-
vention; and | |
Fig. 8 is a schematic view of control pmeans Icr
the arrangsement of Fig. 7.

an enlarged partly sectionalized view

yhia,
e L
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2

Briefly stated, my invention contemplates the
utilization cof chain or belt means 1o drive the
nusher of a stock-feeding mechanism in such a
way that the stock feed-out distance (in the ma.-
chine to which the feed mechanism is adapted)
may be the same for guccessive operations, re-
usable length of stocik remaining
snconsumed. The feed-out operation may he
nositive, so as to avoid the need of a stock stop on
e machine which is being fed. The pusher
raeans may include a longitudinally extending
nortion Ilongitudinally movably supporied In a
whieh is preferably detachably
letched in a forward position (relative to the
pusher means), for best support of the butt end
of the stock: when unlatched, the pusher means
may be extended through the machine, even 10
the collet jaws thereof.

In both forms to be described, the stock-iced

‘mechanism includes pusher means guided by lon-

eitudinally extending ways. The pusher means
is attached to an endless belt in the form of a
sprocket chain which is spread between sprocket
wheels at both ends of the feed mechanism.
Drive may be applied to the pusher means
through one of the sprocket wheels, by way of a
worm-and-worm-wheel reduction system. In
cne form, g reciprocable hydraulic motor and
suitable clutch means drive the wormni, and in the
other form, an electric motor and suitable clutch
means drive the worm. In both cases, means are
disclosed for appropriately synchronizing stock-
feeding operations with the functioning of the
eollet or chuck of the machine which is being fed.

Referring to Figs. 1 to 6 of the drawings, my
invention is shown in application to a stock~-

feeding mechanism for supplying bar or tubular

stock 10 to an automatic lathe (1. The lathe {1

includes a spindle {2 for revolubly supporting the
‘stock ‘19, and chuck means in the form of a SO~

called draw-back collet 13 serve to clamp the
stock 10 for turning operations. In the auto-
matic lathe 11 it so happens that the rear end 14
of the collet-and-spindle assembly 12—i3 1s con-
siderably forward of the rear end 9 of the
lathe 11. | T

The stock-feeding mechanism may include
pusher means in the form of a pusher carriage
{6 to be guided by guides or rails 1T on the frame
18 of the stock-feeding mechanism. Rollers
5{__52-—52 may assure smooth travel of carriage
{6 along rails {7 as well as alighment (vertical

and lateral) and resistance against jumping.

The pusher carriage 16 may be secured, as at 19,
to endless-belt means in the form of a sprocket
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chain 28. The chain 20 is trained over support-
ing sprocket wheels 21—22 at opposite ends of
the frame 18, and drive means may be applied to
the rear sprocket wheel 22. If desired, chain-
vightener means 23 may be employved to assure
positive positioning of the pusher means 5 at
all times.

In the form shown, the drive means for the
arive-sprocket wheel 22 is hydraulically op-
crated from a cylinder 24, the piston of which
1s connected to reciprocate a rack 25. Limiting
advances for the rack 25 may be adjustably se-
lected by means of a screw abutment 25 having
lock-nut means 27 to secure a given abutment
position. The rack 25 may drive a pinion 23 on
a generally vertical shaft so as to impart rotation
to a worm 29 for a worm wheel 20, in driving
relation with the sprocket wheel 22. So that
the motion of the drive chain 20 may alwayvs be
in the same direction, I provide one-way engag-
ing or ratchet clutch means 31 between the pin-
ion 22 and the worm 29. It will be clear that,
upon a feeding stroke of the rack 25 (eft to
right in the sense of Fig. 1), as limited by ad-
Jjustment of the abutment means 26, there may
be a given feeding advance of the pusher means
6. While the rack 25 is being retracted and po-
sitioned for the next feeding stock, the ratchet
clutch 3{ does not engage and no motion is im-
parted to the drive chain 39. This simple re-
ciprocating cycle may repeat itself until there
is no further usable unconsumed stock, as will
ke pointed out below. |

After the feed means 1§ has been fully ad-

vanced and it is desired to retract the same for .

accommodation of a new piece of stock {3, it may
ke desired to disengage the worm 29 from the
worm wheel 38, as by lifting the handle of 3
rellerank 32 pivoted at 33. The bellerank 32 will

be understood then to displace the sleeve 34 back-

ward, as permitted by a universal joint 35, and
to provide the desired disengagement of the
worm 29 from the worm wheel 30.

As indicated generally above, the described
feeding of fhe pusher means may be coordinated
with operation of the collet 13 in the lathe (1.
‘The collet 13 is shown in the schematic arrange-
ment of Fig. 3 to be actuated by a spool 38 in
which a cam-follower fork 37 rides. The cam
follower 31T may follow the track or groove of 3

drum cam 38, which may be on the main cam- :

shaft 29 of the lathe (1. A shift of the fork 37
to the right pushes the collet 13 to disengage it
from the stock 10, and a shift to the left draws
the collet 13 back to a chucking position. The
hydraulic cylinder 24 may be reversibly actuated
by a reversing valve 40, which in turn is con-
nected to reverse its functions upon a shift of
collet-actuating means 371. In the position
shown, the valve 40 connects a source 41 of pres-
surized fluid to the tail end of cylinder 24, so
as to retract the rack 25 and to position the same
for a feeding stroke. Upon disengagement of col-
let 13, as when the fork 37 is shifted to the right,
the valve 40 will be reversed so as then to apply
pressurized fluid to the head end 42 of cylinder
24. A working stroke, and, hence, a feed of push-
er means 16, is then quickly accomplished, as
limited by the adjustment of the abutment screw
25. During the working stroke, fluid in the tail
~end of cylinder 24 may be connected by valve
40 for exhaust to the sump 43. When the collet
I3 has been clamped on the newly fed-out stock,
the valve 49 will be shifted back to the position
shown so that the rack 25 may be repositioned

]|
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during the repositioning of the rack 25, the over-
running clutch may effectively disengage the
rack-and-pinion means from the pusher means

6.
In order that the feed-out operation may be
accomplished without requiring a stock ston in

the working area of the lathe I, I employ a
chuck 44 carried by the pusher assembly for se-
cure attachment to the tail end of the stock 18,
so that the stock will not continue to feed after
the feed thrust stops. The chuck 44 may be and
preferably is accurately positioned in alignment
with the axis of spindle {2, and for this purpose
L provide a supporting carriage 45, which will
be referred to as the forward carriage. The for-
ward carriage is preferably longitudinally mov-
able with respect to the pusher means, and it
may be guided by the rails 17: for a purpose
which will be clear, the forward carriage is de-
tachably latched against longitudinal movement
with respect to the pusher means. In the form
shown, the pusher means includes a lengitudi-
nally extending cylindrical portion or bar 45 to
support the chuck 44, and the bar 45 may derive
support from both carriages 16—45, as by being
journalled therein. Antifriction bearing means
47 are shown fo provide revoluble support of
the pusher bar 4§ in the rear carriage 1§, and
the bearings 47 are preferably of a thrust-sus-
talning type, so that they may be preloaded to
assure an axially locked relation between the bar
45 and the pusher carriage 16. In the form
shown, adjustable take-up means 48 and a shoul-
aer 49 provide the means for preloading the bear-
ings 47.

As indicated above, the pusher Lar 45 is pref-
erably slidable with respeet to the forward car-
riage 45. Since the bar 46 rotates with the stock
{0, I prefer to employ antifriction bearing means
o) which may be of the so-called needle type to
assure the desired antifriction revoluble and lon-
gitudinally slidable support. As also indicated,
the forward carriage is preferably detachably
latched against longitudinal movement with re-
spect to the pusher means. In the form shown,

the detachable latch means utilizes a spacer bar

928, which may be carried, as by a pivot pin &6,
on one of the carriages (45) and latched to the
cther carriage (16) as by engagement of a notch
o7 on bar 55 with a ledge 58 on the other carriage
(16). Resilient means 59 may act upon a2 shoe

5], to retain the spacer bar 55 in the latched
position shown.

10 aetach the latch means, the spacer bar O
and the frame {8 may include cooperating ele-
ments to cause unlatching of the bar 53, as Ly
an unseating of the notch 57 from ledge 58 when
the forward carriage 45 arrives at the front end
of ways I%7. In the form shown, this unlatchine
mechanisi utilizes a transversely extending holt
or rod 61 between the rails T and a projection
or lugs &2 on the spacer bar §5. The projaction
v2 preferably engages the rod 61 so as to detach
the lateh means 55 just before the end of possible
travel of the forward carriage 45 on the rails 7.
In the form shown, this unlatching occurs jus
prier to a positive arresting of the forward car-
riage &3 Dy means of an abutment 63 spanning
tine rails 1. It will be understocd that, alter
unlatching, the forward carriage £3 may continue
1o provide eglighing support for the stock 19 whila
the pusher bar 45 is extended: if the chucl 44
g designed to fit within the spindle {2, then the

for a feed stroke. It will be understood that, 75. stock I3 may be fully consumed, insofar as it is
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usable, by feeding the butt of stock {0 within the
spindle up to the jaws of collet 13.

In Figs. 7 and 8, I show & modified form of
the invention in which an electric motor 78 IS
employed to drive & stock-feeding mechanism ior
an automatic lathe 11, which may ke of the same
type as described ahove. In the form shown,
cluteh means Ti—7i2 couple the motor 18 to &
worm 15 for a worm wheel 14, to drive the drive
sprocket wheel 22. Xrom this point, that is, from
the drive-sprocket wheel 99  the stock-feeding
system may be generally similar to that which has
heen already described. Thus, pusher means em-
ploying a forward detachably latched sliding car-
rigze &5 may carry a chuck 44 to grip the stock
{9: the pusher means may also he driven by the
sprocket chain 28, as throuch the rear or drive
carriage 6,

Tnn the form shown, the clutch 71 is & deg cluteh
which may be manually operated (by means not
shown) whenever it may be desirable to uncou-
ple the motor 18 rrom the rest of the drive system,
os in manually controlling the stoppage of &
feeding operation. For automatic control of the
feed-out of stock (0, the clutch 12 may be elec-
trically operated, as by a solenoid 15, which is
<hown normally urged by the spring 16 to cause
engaeement of the cluich 79. When the solenoid
75 is energized, the spring i is eompressed and
the clutch 72 disengages. |

In order to coordinate the electrically driven
stock-feeding mechanism with normal automatic
operation of the collet {2 in the lathe i, an ad-
ditional cam disc 1T may be mounted upon the
mnain camshaft 39 of the lathe {1, and in the forn
shown cam. elements T8-—79 are adjustably posi-
+ionable about the cam disc 7T to provide a de-
sired operating sequence of cam-follower oper-
ated switches 88—81, respectively. The switch

q{ is normally open and shown to be in the con- <

+vol cireuit for the motor 18, while the switch 88
is normally closed and connected to operate the
solenoid 15. The cam 79 I8 preferably SO posi-
tioned with respect to the collet-disengaging rise
of cam 38 that the motor 79 will be energized
(to produce a feed of the pusher means) as so0ll
as the collet jaws are released enough to permit
such feed; the high or actuating surface of cam
19 preferably drops 1o shut off the motor 18 at
sbout the time when
clamn the newly fed-out stock (0. The cam
18 may be of greater areuate extent than the cam
78: and its trailing edge, that is the edge con-
trolling energizing ol solenoid 15 and hence de-
clutching, is preferably set in seeordance with
the desired feed-out distance for the stock 18.
aince the cam 78 may be of longer effective du-
ration than the cam 13, it will be clear that re-
cgrdless of the fead-out distance to bhe con-
trolled by cam 178, the clutch 72 may always ne
positively engaged when the motor 70 is turned
onl. ‘There may thus be assurace that whatever
ihe selected feed-out distance, such feed-out dis-
tance may be uniformly duplicated for each feed-
out operation.

7+ will be seen that I have described relatively
simple stock-feeding mechanisms for positively
assuring equal successive feed-out distances while
climinating the need for a stock stop in the work-
ing area of the machine to ke fed. Either of the
£arras deseribed is comprised of essentially simple
clements, and the arransements are such that
maintenance is not difficult. in either form, it
ig g relatively simple maftier to select the feed-
out distance which is required; and, regardless

the collet jaws are set to

o1 |
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of the size of the feed-out distance, 1t may be
reliably duplicated no matter how much usable
stock remains unconsumed. Although, for clar-
ity, no means have been shown in either of the
described arrangements for shutting of the feed
when there is no usable stock left, it will be un-
derstood that simmple disabling or shut-off means
may be employed 10 cooperate between the pusher
means and some fixed part or position. B

Althouch in each of the described forms of the
invention a sprocket chain has been employed as
the drive medium ior the stock pusher, other
equivalent belt-like elements, such as metal tape,
belts or the like may be used. For this reason,
the term “belt” has been acopted as a generically
descriptive term for sprocket and equivalent
means. |

While T have described my invention in detall
for the preferred form shown, it will be under-
<tood that modifications may be made within the
scope of the invention as defined in the appended
glaims. - - .

1 1n a stock-feeding mechanism of the char-
acter indicated, a frame including longitudinally
extending guide means, two carriages to bhe
onided by said guide means, a pusher bar sub-
ported in each of said carriages, the forward of
said carriages being longitudinally movable with
respect to said bar and the rearward of sald car-
riages being locked against axial displacement
with resvect to said bar, feed means for feeding
said rear carriage, detachable spacer mealls posi-
tively and directly abutting axially fixed parts of
«aid carriages for spacing said carriages, said
spacer means placing said carriages in direct
thrusting and driving abutment relation in one
position thereof, and unlatching means on said
frame and positioned to intercept and to displace
said spacer means from sald one position and
to a position disengaging said carriages, whereby
after said disengagement continued feeding of
«nid rear carriage may extend said bar through
said forward carriage and into the rear of a
machine into which stock is being fed.

2 In s stock-feeding mechanism Of the char-
acter indicated, a frame including fixed elon-
gated guide means, forward and rear carriages
independently slidably guided by said guide
means, feed means for sald rear carriage, pusher
means including a substantial elongated cylin-
drical guide portion and with means at one end
to engage a piece of stock to be fed, bearing
means axially fixedly carried by each of said car-
riages and rotacvadly supporting said pusher
means with said cylindrical cuide portion axially
slidably supported in the bearing means in said
forward carriage, releasable spacer Healls posi-
tively and directly spacing axially fixed parts ol
said carriages, and means coacting between said
srame and a part of said spacer INEals for re-
leasineg said spacer means ubon movement of
«aid carriages to a given point along sald fixed
elongated guide means.

3 A stock-feeding mechanisin according fo
claim 2, in which said feed means includes end-
less-belt means, and reciprocable hydraulic
means including a rack and pinion mechanism
positively connected to said belt means for driv-
ing said belt means in positive increments in ac-
cordance with the stroke of said hydraulic
means.

4 A stock-feeding mechanism goecording to
claim 3, in which said feed means includes ad-
justable stop means for said hydraulic means,
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whereby the positive feed increments may be ad-
Jjustably selected.

o. A stock-feeding mechanism according to
claim 2, in which said feed means includes end-
less-belt means, and motor driven worm-and-
wheel mechanism positively connected to said
belt means for positively driving said belt means.

6. In a stock-~feeding mechanism of the char-
acter indicated, a frame including fixed elon-
gated guide means, a carriage slidably guided by
sald guide means, pusher means including a sub-
stantial elongated pusher bar directly slidably
received in and supported by said carriage and
including stock-engaging means at one end to
engage a piece of stock to be fed and feed-thrust
means at the other end, whereby the fed-thrust
end and the stock-engaging end of said pusher
means extend on opposite sides of said carriage,
releasable spacer means positively and cdirectly
abutting axially fixed parts of said feed-thrust
means and of said carriage, said spacer means
positively holding said feed-thrust means at a
maximum extended position rearwardly of said
carriage, and means coacting between said frame
and a part of said spacer means for releasing said
spacer means upon movement of said carriage
to a given point along said fixed elongated guide
means.

7. In combination, a lathe-type machine in-
cluding an internally fed collet and collet-aciu-
ating means; and a stock-feeding mechanism
comprising a frame including fixed elongated
guide means, forward and rear carriages inde-
pendently slidably guided by said guide means,
feed means for said rear carriage, pusher means
including 2 substantial elongated cvlindrical

10
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guide porfion and with means at one end to en-
gage a piece of stock to be fed, bearing means
axially fixedly carried by each of said carriages
and rotatably supporting said pusher means with
sald cylindrical guide portion axially slidably
supported in the bearing means in said forward
carriage, releasable spacer means positively and
directly spacing axially fixed parts of said car-
riages, and means coacting between said frame
and a part of said spacer means for releasing
said spacer means upon movement of said car-
riages to a given point along said fixed elon-
gated guide means; said feed means including
endless-belt means, reciprocable double-acting
hydraulic means including a rack-and-pinion
mechanism positively connected to said belt
means for driving said belt means in positive
increments in accordance with the stroke of said
hydraulic means, and reversing-valve means for
said cylinder and connected for actuation in
timed relation with said collet-actuating means.
GEORGE 0. GRIDLEY.
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