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27 Claims,

My invention relates to automatic stocking
‘means for bar machines and'is in the nature of an
Improvement over the disclosures in my Patent
2,320,039, issued May 25, 1943, and in my co-
‘pending patent application Serial No. 22,655, filed
April 22, 1948. - )

It is an object of the invention to provide an
improved device of the character indicated.

It is another object to provide an improved
automatic magazine for a stock reel to supply a
bar machine. R

It is another object to provide an improved
automatic: stock-feeding means for a multiple-
spindle bar machine, : ‘ )

It 'is a further object to provide an improved

.feed mechanistn for a bar-feeding device. -

It is a specific object to provide an improved
magazine and loading mechanism for adapting
adevice of the character indicated to the han-
dling of a plurality of sizes of bar stock.

It is another specific object-to provide an im-
proved reel construction for a device of the char-
acter indicated.

Still another specific object is to provide an
automatic stock-bumping mechanism.

It is a general object to meet the above objects
with- 'a construction’ féafuring the high-speed
handling of materials and yet providing a maxi-

" mum of safety features, as far as the operator
and as far as the machine are concerned. .

- Other objects and various further features of
novelty and. 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 drawirngs,
which show, for illustrative purposes only, a pre-
ferred form of the invention:
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Fig. 1 is a partly broken-away and partly sec-

ticnalized side elevation of an. automatic stock-
reel mechanism incorporating features of the in-
vention and shown in application to a bar ma-
chine, which may be a multiple-spindle bar ma-
chine, the view being taken from the operator’s
side; E : :

Fig. 2 is a left-end view of the automatic stock
reel of Fig. 1; - o :

- Fig. 3 is an enlarged fragmentary partly sec-
tionalized view of certain elements in the feed
mechanism of the stock reel of Fig. 1;

Fig. 4 is a sectional view of parts shown in Fig.
3, the view being taken from the left side of the
elements shown in Fig. 3, as-in the plane 4—4 of
Fig. 3; ‘

Fig. 5is an enlarged fragmentary view in par-
tial section of an automatic device featured in the
combination-of Fig. 1; S
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Fig. 6 is a more or less left-end view of the as-
sembly of Fig. 5, as taken in the plane 66 o
Fig. 5; ‘ i

Fig. 6a is a fragmentary view in the plane

‘6a—-6a of Fig. 6;

Fig. 7 is a fragmentary view of certain of the
parts of ¥ig. 5, but showing a different relation-
ship of parts; ‘

Fig. 8 is a longitudinal sectional view of the
‘stock-pushing meang employed in the mechanism
of Fig. 1; : '

Fig. 8a is a fragmentary view substantiglly in
the plane 8a—8a of Fig. 8; -

Fig. 9 is an electrical wiring disggram sche-
matically illustrating conneetions for a preferred
operation of my machine;

Fig. 10 is a broken-away longitudina) sectional
view of a reel assembly for use in thé machine
of Fig. 1; ) )

Fig. 11 is a fragmentary right-end view of the
reel of Fig. 10; :

Fig. 12 is a fragmeéntary sectional view if the
plane 12—i2 of Fig. 10;

Fig. 13 is a fragmentary top view of g part of
the reel of Fig. 10, as viewed from 13—I3; and

Fig. 14 is g sectional view substantially in the
plane 14—I(4 of Fig. 13.

Briefly stated, my invention contemplates an
improved automatic stocking means for a bar
machine. The mechanism may be adapted to
multiple-spindle bar machines and in such event
may incorporate a magazine-fed stock reel. My
improved construction provides means for readily
adjusting various parts of the reel and of the
loading mechanism associated therewith, so as
to accommodate g variety of sizes (that is, di-
ameters) of stock to be fed. Also, means may be
brovided to assure that, whatever the size of stock
for which appropriate adjustment has been
made, such stock may be automatically accom-
modated and fed with the same relative ease and
efiiciency. Recognizing the practical fact that
standard pieces of bar stock may vary in length
over a considerable range, my improved mech-
anism contemplates- acceptance of a variety' of
stock lengths within given limits of length varia-
tion, - ‘

My construction further contemplates = im<
pbrovements in the feeding mechanism, whereby,
if the stock being fed should encounter an- ob-

. struction, as when the normal stock-feeding or

55

pusher force is insufficient to ram the stock
through the back end of the feed fingers of the
bar machine, then the feeding mechanism will
be automatically reversed: (or at least halted), in
order to permit a bumping operation.’ In-the
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specific form to be described, I have provided an
automatic hammer or bumping-out mechanism
in the pusher means; in the case of a hydrauli-
cally fed mechanism, such hammer may be. ef-
fective automatically, upon @ rise in feed pres-
sure to a given extent above the normal feed
pressure. In a preferred form, however, the
automatic bumping-out may not be -possible
without a deliberate manual operation by the
operator, as by his pushing an electric button; in
this connection, I have further provided .im-
proved safety means, whereby the automatic
bumping mechanism may never:bump a piece

of stock hard against the stock stop, even though -

the operator may negligently have failed to re-

10

15

move his deliberate manual control of the bump--

ing operation.

" In a preferred adaptation of my. improved
stock-reel mechanism to a multiple-spindle bar
machine, I have provided improved means for
automatically initiating a stock-feeding opera-
tion at the correct index position of the multiple-
spindle machine, and if it is desired that stock
feeding should not proceed automatically. when-
ever a spindle is ready for a new bar of stock,
then my mechanism may provide the desirable
feature of setting itself up in correct condition, in
readiness for a simple manual operation to start
stock feeding. In this connection, various fur-
ther safety features are provided.

Referring to the drawings, my invention is
shown in application to an automatic stock-reel
mechanism mounted at the rear of the spindle
end of a multiple-spindle bar machine. In Figs.
1 and 3, only the rear frame member 20 of the
par machine is shown, but it will be understood
that the bar machine may be-of the same general
type shown in greater detail in the above-iden-
tifled copending application. - The machine . 28

may include a plurality of rotatable spindles hav-

ing hollow collets or chucks to receive bar stock
fed internally through the-rear ends thereof.
All spindles may be cradled in a spindle carrier,
the rear end of which is fragmentarily shown

in Fig. 1, as at 21. The principal automatic func- -

tions of the bar machine may be governed by
a camshaft 22 upon which may be mounted the
main feed cam (not shown) and the driving parts
of the indexing mechanism for the spindle carrier

2(. -The shaft 22 will thus be understood to pro- .

vide a means whereby the spindle carrier 21 may
be indexed in synchronism therewith.

The stock-reel and feeding mechanism may be
incorporated in a separate assembly comprising
a. plurality of spaced housing members. In the
present case, I have shown a rear frame member
23, a central frame member 24, and a front frame
member 25, and it will be understood that, de-
pending upon the required length of the stock-
reel assembly, the same or.a greater number
of housing members may be employed. The vari-
ous housing or frame members 23—28—25 may
rest directly upon the floor, and, in order to pro-
vide for accurate leveling and alignment- with
the machine 20, adjustable pedestal legs, as at
2% for the frame members 24—25, may be em-
ployed. The housing members 23—24—25 may
be rigidly held in longitudinally spaced relation

by suitable clamping to longérons or bars 21,
some or all of which may also project forwardly
of the stock-reel mechanism for firm anchorage
at the rear of the bar machine 20. A protective
sheet or cover 28 may surround the main working
parts of the stock-reel mechanism for safety
purposes. :
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Referring particularly to Figs. 10 through 14,
the stock-reel itself may comprise a plurality of
frame members or spiders 29 supported in spaced
relation along a central tube 28, and the tube
36 may project forward through the rear end of
the machine 28 and as far as the spindie carrier
2(: in the form shown, one end of the reel tube
30 is supported in antifriction bearings 38’ in the
frame 23, and the forward end is locked to the
spindle carrier 2f by means of a coupling 31.

"Each of the spider members 29 of the stock reel

may be peripherally recessed at uniformly angu-
larly spaced positions 32, depending upon the
number of spindles to be served by the stock
reel, and in order to give maximum support to
bars of stock within the reel, longitudinally ex-
tending generally U-shaped liners 33 may be
carried in the various recesses 32. The location
of the liners in the stock reel is preferably such
that, when the stock in a particular liner is at
the loading station, the center of such stock may
rest in alighment with the spindle center to be
served thereby.

Since the stock supported in parts of the vari-
ous liners 83 will be more or less continuously ro-
tating with the spindle in which such stock is
held, there will necessarily be wear of the liners,
and I have provided a liner construction wherein
replacement of the liners or parts thereof may be
a relatively simple operation.

Each full length of liners 33 may be longitudi-
nally divided into a plurality of parts, as into
parts 33’—382’’. The first part 33’ may span the
length between the rear and center reel-spider
members 29, and the length 33’' may span the
length between the center and front spider mem-
bers 29. Each of the liner parts 33’—33’' may
be formed with retaining lugs welded in place on
the sides thereof, and such lugs may be so dis-
posed as to engage longitudinal recesses 34 in the
spider members 29. In the case of the liner 33’,
lugs 35 engage the recess 34 in the rear spider
frame 29, while lugs 36 engage the rear half of
the corresponding recess 34 in the center spider
member 29. Assembly may be made in a rear-
ward sliding movement of the liner part 33’ rela-
tively to the frame members 28, as by first insert-
ing the lugs 36 in the recess 34 of the center
spider member 29 and by then locating the lugs
35 in the rear spider member 29. A retaining
lug 37 on the bottom of liner part 33’ may serve
to:limit such rearward inserting sliding move-
ment,

After thus assembling the liner part 33’ to the
reel frame, the forward liner part 32’/ may bhe
similarly inserted. In the latter case, it will he
clear that lugs 38 on liner 33’ may slide into the
recesses 34 of the middle spider member 29, and
that the lugs 39 may engage the recesses 34 of
the forward spider member 28. A simple spring-
pressed detent 49 including g short projection 41
may be carried by the forward spider member 29
for coaction with a suitable recess or opening
in the botitom of the liner 33’/ in order to retain
the liner parts assembled on the stock reel. It
will be appreciated that my arrangement of for-
ward and rear liner halves may provide a simple
means for liner replacement; removal and re-
placement may be accomplished at the loading
station, without removing the reel.

Ag has been indicated generally above, my stock
reel is adaptable to.stock of a number of different
diameters. The liner 83 closely fits the recess 32
so that the side of the liner 33 essentially deter-
mines the maximum size of stock accommodated
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- by the reel. For smaller sizes of stock, it is de~
sirable that substantially the same stock-center-

- Ing positions be maintained, so that stock may °

- be properly alighed with the spindles, particularly
at-the spindle-loading station. For such smaller
- sizes of stock I provide further insertable liner
means,; as in the case of the liner 42, which may
have g forward half 42’ and a rear half 4277, ;
- Inorder to maintain correct work-centering for
- & smaller stock size, as within the insertable liner
" .- 82, each of the liner parts 42" preferably includes
spacer means for appropriately spacing the same
irom the three walls of the original liner 33. In
such case, spring feet 43 may be provided at
spaced points along the bottom of each of the
liners 42'—42"’, and relatively rigid spacer lugs
44 may be affizxed to the sides of the liners 42.
- In order to permit ready insertion and removal
of the insertable liners 42, each liner 42’—42'’
may include spaced latching means to be re-
siliently engaged and held in place. In the form
shown, such latching means includes a fixed part
or lateral projection 45 which may be formed
- integrally with the spacer lugs 44. The latching
. projections 48 may be insertable in transverse
. guide slots 47 formed in the walls of the outer
- liner 33, and spring-catch members in the form
of appropriately bent strips 48 may engage the
latch projections 46. In Fig. 14, the latch pro-
. Jection is shown projecting through a keeper
- opening in the resilient. latching strip 48, for a
rigid anchoring of the liner 42’ in place. It will
be clear that the described .construction makes
possible quick insertion at any index station,
merely by pushing liners 42’—42’ into liners
33’—33’’ until the spring catches 48 engage pro-
. jections 46. In. order to remove the insertable
liners 42'—42'’, as when it is necessary to ac-
commodate a different size of stock, the outward-
Iy bent ears 48 of the latch member 48 may be
" engaged and pried open, as by the fingers or with
a screw driver or the like, and one or the other
or both of the liners 42'—42’’ may be merely
lifted out. ' )
It will be appreciated that at all statiorns ex-
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cept the loading station, the bars of stock will -

be rotating with the spindles in which they are
held, and the unconsumed lengths of such’ stock
may project out the back frame 28 of the bar
machine and may rotate within liner 33. To
brevent whip of this long end of stock, I provide
an - antifriction supporting means therefor, and
in the form shown free idler rollers 58 are sup-
ported by frame members 24—25 in position ef-
fectively -to close off all downhwardly: and lat-
erally open liners 33. ' If desired, further anti-
friction support may be provided by rollers 5{
mounted on a yoke 52, suspended between frame
‘members 24-—25 and upon longérons 27. It will be
.appreciated that; as:long as suitable liners 33
or liner inserts 42 have been inserted in ‘accord-
ance with the diameter of stock to be accom-
modated by the reel, the rollers 50—5( may, with-
out replacement or adjustment, provide ap-
“propriate antifriction anti-whip ‘support for
iong, and as yet unconsumed chucked bars.

In the form shown, the magazine for loading
the stock reel is effective to drop a new bar.of
steck into an empty liner 83 whenever the mech-
anism senses-that an empty liner 33 is at the
station just preceding the feed-out station, at
which ‘stock is fed to the spindle. As disclosed
in the aforementioned patent, the magazine f.or
supplying -stock to the stock reel may comprise
an open’ inclined mouth, as defined.  between
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sbaced jaws §5—56 which may be formed a8 part
of each of the main frame members 2324 25
of the reel housing.  For accommodation of vari-
ous sizes of stock within the magazine slot or
mouth, I have provided g transversely. adjust~
able bar 57 on the upper jaw 58, so that the width
of . the mouth may substantially conform with
the stock diameter. - } . :
At the lower end of the magazine, I provide

‘means for separating each bar of stock to be. fed
.and for allowing only the separated bar to be

dropped into an empty liner 33. Such means

- contemplates. appropriate support-for the piece -

of stock which must next be dropped. into the
reel, the support being such that, no matter what
the size of stock, one and only one piece of stock
will be fed in any one magazine-loading opera-

- tion. " My novel supporting means may be ap-

plied: at each of the frame members 23-—24—25,
and, for the case of frame member 24, is shown
to ‘include a pocket for segregating the bar 69
from the bars which. are to be dropped . later.
The bottom of the pocket may be defined by an
adjustably pesitionable bar rest 58 (see PFig. 4)
having 'a cupped end with. a slightly upwardly
projecting toe portion 53, which toe portion may
serve to support or to retain one side of the bar
60 next to be dropped out of the magazine, '

The bar rest 58 may be pivotally supported
with respect to the frame, as by means of a
bolt &f, which may be tightened against the
irame after the position of the rocker bar rest
58 has been determined. Longitudinally be-
tween the rocker bar rest 58 and the frame mem-
ber 24, T have provided a stop-plate member &2
which may be clamped against the frame mem-
ber 24, as by bolts 63 and 61, and which may
serve to provide a second support for the bar §8
ang to define the left side of the pocket (i. e. left,
in the sense of Fig. 4). The stop-plate member

62 may be guided (preferably in the direction of

slope of the magazine. jaws 55—56) by means
of slots 64 formed therein. A bolt §5 may be
threaded in the stop plate 82 and may pass
through a slot 68 in the rocker bar rest 88, in
order effectively to link or to coordinate the ad-
justed movements of plate 62 and of bar rest 58.
Tt will be appreciated that when the bolts
61—63—85 are slackened, a sliding motion of
the stop plate §2- may effectively crank the rocker
bar rest 58 and raise or lower the toe bortion 59
thereof.  Coincidentally, the front generally up-
standing edge 67 of the stop plate 62 may be

_positionéd so as to provide a second point of sup-

port for the bar.of stock which must next be
dropped out of the magazine. . The preferred
relationship of the pivotal and cranking centers
€1—85 of the rocker bar rest 58 and of the ioe
58 (of the rocker bar rest 58) and of the front
edge 87 (of the stop plate §2) is such that the
locus of contact points between the bar 60 which
is just to be dropped out of the magazine and

‘the next bar 68 to be dropped out is (more or

less regardless of stock  diameter) always es-
sentially in the same inclined plane, this plane .
having substantially the inclination of the jaws
of the magazine. It will be appreciated that with
such relationship the plunger 8% which is to be
advanced in order to push the stock 88 off the
bar rest 58 may always engage the stock 68 and
only one piece of stock 60, without fouling the
next piece of stock 68 which is to be fed from
the magazine. A typical forward adjustment of
stop plate §2, accompanied by an upward (gen-
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“erally transverse of the direction of adjustable
movement of plate 62) positioning -of the toe
. '59 of ‘rocker bar rest 58, is shown in phantom
outline in Fig. 4, for the accommodation of stock
- 60’ of smaller diameter.
In order to promote. the effectiveness of my
_means for dropping a bar of stock 60 from the
magazine and into the stock reel, I employ a
spring-urged. cam plunger 79 having a normal
forward position (as shown) and held therein
as by a preloaded. spring 1{. The forward or
projecting end- of the plunger 18 may be ap-
propriately sloped, as at 12, to engage the bar
stock 68 as it is being pushed forward by the
stock-feeding plunger 68, and to engage such
- bai-stock 86 with an ever-increasing downwardly
directed ‘ejecting force, as will be clear.
--The operation of the plunger 83 for dropping

the bar 80 out of the magazine and into the

reel may be essentially the same as that de-
seribed in the above-mentioned patent. Such
mechanism may include a rocker lever 73 pivoted
‘as at T4 in the frame member 24 and having a
cranked slide-block pivotal connection, as at 79,
- for actuating rocker or lever means. The lever
means may include two arms 78'—78"’, both of
which are shown clamped to a rocker shaft 7.
The cranked end of arm 18"’ may carry a block
18 to be actuated in the event that.a vacant or
empty liner 3% is presented at the magazine drop-
out station. .

Normally, there is stock in all positions, and
sctuation of plunger 89 is only required when a
reel position becomes empty. The plunger 639

‘may be driven from the main camshaft 22 of the

bar machine, so as to be possibly. actuable be-
tween each indexing operation of the bar ma-
chine; I have shown crank or eccentric means 86
mounted on the main camshaft 22 %o establish
this relation with the main camshaft 22. The
crank or eccentric 8§ may drive an actuating
rod 81 having normally a lost-motion relation
_with the block 78. To determine limits of such
lost motion, I have provided spaced collars
83—83 on the rod 8i, and the spacing between
.collars 82-—82 is greater than the effective thick-
ness of the block 78 to the extent of the lost
motion. The block 78 may also carry a trans-
versely rockable lever block 84, pivoted at 88; the
effective width of the lever block 84, at least in
the vicinity of the rod 8!, preferably corresponds
to just less than the lost motion of rod 81 in
block 78. The lever block 84 may be notched,
as at 86, so that when cranked clockwise (with
respect to the position shown in Tig. 3), the noteh
86 may receive or hug the rod 8, and the main
body of the lever block 84 may serve substantially
to eliminate the deseribed lost motion. When
positioned to eliminate the iost motion, it will be
clear that a cranking operation of the eccentric
80 may operate the cranks and levers i3—176 and
may force the projection and 2 retraction of
plunger 69 in order to drop the next bar of stock
60 out of the magazine and into an empty liner
33.

Tn order that the bar 80 may drop only when
an empty stock liner 3% is in the magazine-load-
ing position, I provide means responsive tc a
condition representing an empty liner, such
means being effective to produce a clockwise
cranking of the lever block 84 and therefore to
make possible a feeding operation of the plunger
§9. Such means may include an arm or finger
member 88 pivoted to the frame 23, as at 94, and
including a downwardly depending portion §0.

8

- The member 88 may normally rest upon a bar
- of stock 81, if such bar 91 should be in a liner 33

at the magazine-loading station, and it will be
seéen that the arcuate lower surface of member
88—80 may serve to keep member £8—83 in a

" raised position continuously (including during
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jndexing) so long as the liner 33 is not empty,
A tie-rod 82 may effectively connect the finger
88 with the lever block 84. It will be appreciated
that, if, upon an indexing operation, an empty

“liner 33 should be presented at the magazine-
“loading station (as will occur when the liner 83

of Fig. 4 is advanced into the magazine-loading
station, with the next indexing operaticn), then
the finger 88 will be allowed to drop, and the
lever block 83 will be eranked into & position
effectively blocking off lost motion of rod &1 with
respect to lever 168’". Therefore, when the finger
88 has dropped, the rod ! may produce a useful
actuation of the plunger 89 so as to drop the next

‘bar of stock 6¢ into the pocket of empty liner 83,

as will be clear.

It frequently happens that bars of standard
diameter may not be of uniform length and that
variations in stock length may account for vir-
tuglly the- entire longitudinal spacing between
the stock-reel frame or housing and the rear
frame member 28 of the bar machine. It will
be appreciated that, whether the piece of stock
is relatively short or relatively long, it is desir-
able not to drop a new bar of stock out of the
magazine until the remaining chucked bar has
been consumed to a point where it is-safe to drop
in a new bar. To provide for the eventualily
of non-uniform lengths of stock, I employ dupii~
cate longitudinally spaced means responsive to
the presence of a bar at the stock-feeding sta-
tion; in the present form such means involves
twin finger members &8, as shown in Fig. 3. Eoth
finger members 83 may be mounted on a comraon
vocker shaft 84, and one of the finger membsers
83 may be positioned relatively closely to the
front frame member 25 of the stock-reel housing,
while the other finger member 8& may be iccated
close to the rear frame 29 of the machins keing
fed. As shown by the phantom outlines of bars
of stock in Fig. 1, I prefer that all bars loaded
into the magazine shall be of a length to projest
over the left haud finger member 88 (in the sense
of Fig. 3) and inh no event to project beyond the
right-hand finger member §8. It will be appre-
ciated that as a piece of stock is conswined in the
multiple-spindle machine, the right-hand finger
merber-will continue to guard against the fsed-
ing of a new bar into the stock resi for a par-
ticular reel pocket cr liner, until the stock has
been consumed to a point where it is safe to drop
into the liner a piece of stock of the maximum
expected length.

In addition to the various described safety fea-
tures associated with my magazine loading
mechanism, I have provided a further safetly de-
vice to assure against machine operation, and in

particular to assure against any indexing opera-

tion, should a bar fail to seat ifself uniformly in
the liner into which it was intended to drop.
Such safety means contemplates a probe finger
or lever 88 which may he tied by a shaft §7 to
rock g lever 88, poised for actuation of an eleciric
switch 95. A spring 180 may effectively counter-
balance the probe finger 86 to hold the same in
a raised position, spaced slightly off bars of stock
in the reel. The probe-finger-and-switch assem-
bly ‘96—989 may be located on one stock-reel




f9f

frame member, such as the member 24, and T

vrefer to locate another similar probe-finger-

and-switch assembly 96'—98'—99' on another
frame member, which may be the rear frame
member 23 (see Fig. 2). The contacts of
switches 89—99” may be interconnected as shown
in Fig. 9, and it will be appreciated that, unless
both switches 98-—-39’ have been operated in» the
same way and at the same. time, the switches
99-—99’ will not serve to complete a circuit:  'The
operation of such
plained below.

Having dropped;bars of stock, such as the bar

.nections.

circuit will be more fully ex-

60, from the magazine into such of the stock’ N

liners 83 as may have been empty or vacant,
my machine must then wait until the last usable
length of otherwise consumed stock has been
finished at a particular working station. Hav-
ing consumed the last usahle length, the remain-
ing piece is uséless and must be discarded, and
automatic means may be employed to condition
the machine spindle to receive a new length of
stock from the stock-reel mechanism. In sc-

cordance with the  disclosure . in  the above-

identified copending application, such means may

employ mechanism responsive to the loss of grip

of the feed fingers (not shown) on the consumed
stock; it will be appreciated that, when this
event occurs, a rack (82 may be raised so as to
rotate an arm {03 about s Tocker shaft 184 in
order to release a trip-latch mechanism for tem-
porarily disabling the drive to the main cam-~
shaft 22 of the machine. The trip latch may
comprise a pawl member 185 resiliently urged
by a spring {08 into seated relation with one

of two steps 187—188 on a latching member 109,

It will be appreciated that, when the rack mem-
ber 482 is raised, as when the last usable piece
of stock has been consumed and when the feed
fingers are unable to feed the stock any further,
the latch member. 105 may be  dislodged from
its latch relation with the step 187, and the latch
member (89 may be moved by spring’means 118
(to be more fully described) into an unlatched
seated relation with the step 108, When un-
latched, said mechanism (which is to ‘be ‘more

fully described) may stop the main camshaft’
22 with the exhausted spindle in the loading

station and with thhe collet or chuck thereof
open and, therefore, conditioned for removal of
the useless butt and for reception of a newly fed
bar.

At the feed-out station, my stock-reel mech-"

anism employs pusher means which may include
-an offset head or arm 1{1 mounted upon 2 longi-
tudinally movable drawbar 112, Various means
for advancing and for otherwise controlling the
position of the drawbar 112 may be employed,
but in the form shown I use a hydraulic feed.
"The hydraulic feed mechanism is shown “to in-
clude a cylinder ({3 which may extend longi-
tudinally from the rear frame member 23 to and
through the central frame member 24, A piston
114 may be propelled within the eylindeér 113,
and -a stem or piston rod (15 extends through
a suitable gland or packing

relation with a crosshead (i7. “The drawbar {i2

may also he fastened to the crosshead (17, and,”

for alignment stability, I prefer that the cross-
head shall include a fork or otherwise suitably
formed guide portion {18 to be guided, as by a
guide bar {19.. Exhaust fluid from the stem end
of the cylinder 1i3 may be returned to'the hy-
draulic supply system via a longitudinally - ex-=
tending pipe 128, and I have employed a cylinder-

{16 into driving-
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head member 121 suitably formed with bassages,
as at 122, to provide the necessary hydraulic con-
The guide ‘bar (19 may be supported
at one end in the cylinder head 12i, as shown,
and at the other end in the rear frame member
20 of the multiple-spindle machine.
- It will be appreciated that the forward stock-
reel frame member 25 may- include a large-
enough opening 123 to permit the crosshead to
bass through, so that the full movement of the
crosshead (17 (and therefore of the pusher | Iy
may be substantially half the length of stock-
reel mechanism, plus substantially the space
between the stock-reel frame member 25 and the
rear frame 28 of the multiple-spindle machine.
For a proper guided support of the pusher (il
and of the drawbar 112, I may employ another
guide member {25 which may more or less re-
semble the crosshead {1T. The member | 25
may be keyed to the draw-bar, as at the boss
portion {28 thereof, and the boss portion 127
Imay have a sliding fit over the outer surface
of the cylinder i3, For stability, a guide fork
128 may ride the outer surface of the hydraulic
reburn pipe i28. Referring to Fig. 1, it will be
seen that I préfer that the guidé member. 125
be mounted on the drawbar 1i2 as close as POs- -
sible to the pusher {1 1. : ) )

The hydraulic system for supplying pressurized
fluid to the cylinder {13’ may include a pump
138 driven by an electric motor 131 and drawing
fluid from a sump or reservoir 32, Reversing~

‘valve means 183 may receive the pressurized

fluid for distribution either to the head end or
to the stem end of the cylinder | 13, depending
upon the desired direction of movement of the

- busher. The valve 133 may be electrically ac-

40

45

50

55

60

65

70

75

tuated by a solencid 124, and for purposes - of
description it will be understood that in the
“down” position of the solenoid 184 (as shownh
in Figg. 1, 2,-and 9), the valve 133 passes pressur-
ized fluid through its outlet port 185 and via pipe
136 to the rear end of the eylinder 113, for a stock-
feeding displacement of the pusher (1. At the
same time, valve 133 establishes an exhaust flow
connecticn from: the return pipe 120 via line 137
to the sump. When the solenoid 134 is ener-
gized, the reverse connections obtain, and pres-
surized- fluid will be understood to be fed via

“pipes 37 and 120 to the stem end of the cyl-

inder 143, while exhaust fluid is driven off the
rear end of the cylinder for a return to the sump
by way of line {36, The valve means (33 will
be understood to incorporate safety means in the

“form of a. pressure-relief valve to spill pressurized

fluid to the sump, should the pressure exceed a
given safe limit; in the form shown, adjustment
of the safety-relief pressure may be made at
133",

As indicated generally above, I have provided
means whereby the forward stroke of the pusher
til may be interrupted and, if necessary, re-
versed, should sustained abnormal resistance to
pushing be  encountered.  Such means may be

‘viewed as a mechanism for quickly accomplish-

ing. the desired feeding function, or in certain
cases it may be viewed as a further safety fea-
ture. -It will be understood that the force nor-
mally -required to push a bar may be only that
necessary to overcome friction of the bar in its
liner. Of course, burrs may- cause transiently
greater friction so that there may be some fluc~
tuation in the force reguired to push a bar from
the reel and into the machine 20. Also, in forc-
ing the new stock into the rear end of the feed
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fingers (not shown) of the machine 28, there:

may be a momentarily greater demand for feed~
ing- pressures. My improved mechanism -will
effectively ignore such transients.in the feeding
forcé or pressure, but should the stock become
jammed hard against the feed fingers, or for
that matter jammed hard in any other position,
my mechanism will automatically stop the feed
and,.in the form shown, effect a veversal, that is,
a retraction of the pusher {11.

My safety or reversing mechanism may be
pressure-operated and utilize pressures developed
at the rear or feeding end of the cylinder 113.
In utilizing such pressures, I have made a con-
nection to the feed chamber of the valve 133, as
by means of a line 140 (see Figs. 1 and 5), and
this line may extend along the framework of
the stock-reel mechanism and to the safety
mechanism which has-been built into the trip-
latch (85—i89 mounted on the inside of the
rear-frame member 28 of the bar machine. The
safety mechanism is shown in detail in Figs. 5,
6, and 7, and it will be seen to provide essentially

a dashpot-governed resetting of the latch mecha-.

nism 185—108.

Latch-resetting may be effected by swinging a
toggle from 2 position in which the spring 110
resiliently holds an-unlatched position.to a.posi-
tion in which the same spring 110 resiliently
holds a latched relation. The toggle - elements
may include an arm-[41 to be actuated from the
position shown in Fig. 7 to the position shown
in Fig. 6. The arm 141 may carry & pin 142 to
be engaged for actuation, and at the upper end
the arm 181 may carry a pivoted boss {43 form-
ing part of the toggle mechanism and receiving
compressional abutment. of -the spring {18. The
other part of the toggle may comprise. another
arm {48, mounted on the same stud or pin 145
as the arm (4i. The arm (44 may carry a piv-
oted boss member 148, and a guide pin for the
spring 110 may be supported in the boss (48
for guided reciprocation in the boss {43. The
toggle arm 144 may be formed as a part of the
latch member 188, but in the form shown these
are separate members which are dogged, as.ab
147, Tt will be appreciated that when actuated
into the latched position shown in Fig. 5, the
-spring 110 may hold the toggle arm: {41 in a

leftward - or counterclockwise = position while-

urging the toggled arm {44 to the right or in a
clockwise position. When actuated to the right
as shown in Fig. 7, the arm 141 may hold spring
{10 so as to position the toggled arm (44 in the
left or counterclockwise position, or at least in
a position in which latch member {09 is urged
against the latching pawl {03.

The dash-pot action for shifting the described
toggle mechanism from an unlatched position
to & latched position (in which latched posi-
tion the spring i10 resiliently cocks the latch
mechanism for a succeeding latch-tripping op-
eration) may include a cylinder member or bored
block 148, which is shown mounted on a bracket
156 on the rear frame 20. The cylinder 143 may
be single-acting so as to apply feed pressures
over the head of a pisten (5f; piston 151 may
have a stem or rod 152 passing out the tail end
of cylinder 149 through a suitable guide bushing
(5§3. The stem 152 may carry & pair of spaced
collars {54 in actuating relation with the .pin
{42 on arm (41. Since the cylinder 149 is single-
acting, I prefer to employ a return means for
piston 151, and in the form shown. a compres-
sion spring 155 between bushing (53 and piston
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{51 may serve. this purpose. The pressure re-
quired  to shift the toggle mechanism from the
unlateched position of Fig. 7 to the latched posi-
tion of Fig. 5.may bs adjustably controlled by
suitable positioning of the threaded bushing
{53 in the tail end of cylinder 149, as will be
clear.  In order to introduce dash-pot action to
the. movement of piston i5{, I have shown an
adjustable throttle or orifice member 155
mounted at-the head of cylinder 189 and con-
nected to the feed-pressure line {48, It will
be clear that the sluggishness of response of
piston i5¢ to feed-pressure transients may. be
%overned by a2 manual throttle adjustment at
B1.

To complete the tie-in between the -above-
described safety mechanism and certain elements
of the machine of the above-mentioned copend-
ing application, it should be noted that the
described. latch mechanism is in controlling
relation with two electric switches (68—159,
which may be mounted on an upstanding bracket
{66 on the rear frame 29 of the machine. As
described in said application, the switch 158 may
be of the normally-closed variety and in control-
ling relation . with the relay 18 for the main
motor 162 (see Fig. 9) of the rultiple-spindle
machine; the switch {89 may be of the nor-
mally-open variety and in controlling relation
with the relay {63 governing operation of a sole-
noid {86 which (when deenergized) may effect
a disengagement of the main feed clutch for the
camshaft 22.

As explained, the switch 188.will normally. be
closed so as-to permit continued running of the
main motor 162 of the bar machine.. To stop
the machine a manual switch 165 may be opened,
or, for coordination with certain other opera-
tions, a manual-control handle 186 (see Fig. 1)
may be shifted, .as described more fully in the
said copending application. The handle {65 may
be .accessible on the outside of the rear frame
member 28 of the machine, and a cranking there-
of . will' be understood to actuate a crank 167
and a rocking lever i68. The lever 168 may he

"in actuating relation with a rod {69 to be trans-

versely shifted when it is necessary to open the
switch 158. The rod {59 may be guided in a fixed
block or boss {78 (see Fig. 5), and at its inner
end ‘the rod (69 may carry an offset arm (T4,
with an adjustable pin 172 in actuating align-
ment with the button of switch 1588. As also
described in said application, the rod {65 may
be in alignment with an arm 173 which may
be formed as a part of the latching member {89
so that, upon an actuation of the hand crank
166, not only may the connections to the main
motor 162 be broken, but the latch mechanism
165—169 may be reset. I:'have shown an ad-
justable lock bolt or pin {74 on the arm {713 in
alignment with the rod {89, so that a desired
relation of latch resetting may be coordinated
with operation of switch 158.

The arm 1713 may also carry an adjustable pin
or bolt 175 in alignment with the button of the
normally-open switeh 159 (see Figs. 6 and 9),
and the relation of parts is preferably such that.
when the latch member 169 is set (with the pawl
185 seated against the step 107), the latch mem-
ber 109 is held in a position depressing the but-
ton {77 of the normally-open switch (59, thus
closing the circuit governed by switch 159 as long
as the latch mechanism is in the set position.
When the latch is tripped, as when a feed finger

drops off the end of a substantially consumed
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piece of stock, the latch member {08 is resiliently

shifted away from switch button 171 by toggle.

spring 110, so as to permit opening of the circuit
governed by switch (59.

Ag -described in the said patent application,
automatic declutching :of the main camshaft 22
results upon: a deenergizing of the solenoid 164
(i. e. when the latch mechanism [(85-~108 has
been tripped). ' Such declutching may be -ef-
‘fected by a mechanism which may generate only

_ lost motions as long as the solenoid. t64 remains
energized (. e. latch mechanism 105—108 in the
“set” position). The lost motion may occur ro-
tationally, as between two mutually pivoted ele-
ments 178—1179 of a broken bell crank. 'The ele-
ment (7§ may include a cam-follower roll {89 to
ride a cam [8f on the main cam-shaft 22, and
the element 175 may be in actuating relation
with the hand lever 182 for shifting the main-
clutch-actuating rod 183 for the shaft 22. 7

As explained, as long as soleroid 184 is ener-

gized, the elements 178—179 are uselessly related

to each other, and for éach rotation of the main

shaft 22, the cam follower 183 will go through .

an idle undulation. Member {78, however, also
has a projection 184 serving as a pivotal support
for a rocking latch member 185, connected to the
armature of solenoid {64 and resiliently urged by
spring 186 for-latching relation with a projection
187 on the member 178 The relation of parts
- is such that, when solenoid 164 is energized, the
latch- members 185—187 are positively held away
from possible latching engagement. When sole-
noid 164 is deenergized, as when the feed fingers
" have detected complete useful consumption of
a. bar of stock, latching engagement is effective
.at 185187 and, upon the next rise of follower
180 or cam (81, the members 178—I79 may- ef-
fectively form a rigid bell-crank member so as
to shift the rod 183 and thus to disconnect or.to
declutch the drive to the main cam-shaft 22;
In aceordance ‘with-a further feature of the
invention, I have provided a self-cocking ham-
mer-or bumper which may be included as a part
“of the pusher means. 111 so as to provide:strong
bumping-out hammer blows against the end of

a piece of stock: 188 which may have become-

fouled in the feed fingers or -elsewhere, prior to
completion of the feed up to-the stock stop 190.
Referring to Fig. 8, such- hammer means may be
incorporated as a feature on the end of the draw-

. member [ toward
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bar {12 and may utilize a first or head member °

[1f and a second or sleeve member 191 movable .

relatively to each -other and to the drawbar 112,
One axial limit of freedom to the head member
{11 may be determined by & stop collar 182 on

the drawbar #12; the sleeve 191 may be limited

in the same axial direction by abutment with a
reduced shoulder (%3 on the drawbar 112, and

such abutment may be preloaded as by a strong’

compression - spring {94, for which adjustment

is provided at the nut 195 on the end of the.

drawbar {i2. - In order to locate the. sleeve 191,

a bushing. {896 may be carried at the tail end of.

- the drawbar 112 for a guided sliding
- the bore of the sleeve 191. ‘
In the position of parts shown in Fig. 8, a
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lateh-key member (97 on one of the members
fi{—181{ is poised to maintain an axial separa- -

tion of these members after a small relative dis-
placement of one of said members with respect
to the other. In the form shown, the latch key
197 is pivoted as at 198 on the sleeve {91, and

spring. means 198 serves to hold the latch key
197 poised to intercept movement of the pusher .

70

76
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the sleeve member 191, The
spring. 188 may be driven against a heel portion
289 of the latch member 197, and the heel 200

‘may he slidably guided along g keyway or other

suitable recess 201 in the drawbar 112. ‘The rear
end of the recess 201 is breferably gradually
sloped, as at 202, in order to provide g camming
surface for a purpose which will be pointed  cut.

A longitudinal pin member 203 slidably. car-
ried by the head member 11§ may be resiliently
urged by a compression spring 264 for abutment
with the sleeve member {91 'The pin 203 thus .
may serve to provide a normal placement of the
head ‘member I{i in abutment with the collar
192, and I prefer that, when so abutted against
the collar, the head member | will be in slight
clearance relation with the end of the lateh key
187, as'at 265. 'This clearance will be understood
to permit ready resetting of the latch key 181.

‘As explained more fully in the aforesaid patent,
the head member §i{ may incorporate the fur-
ther safety feature of a swiveling action about
the drawbar {12, with spring meaxns urging pusher
i11 to a position in pushing alignment with a bar
of stock. The swiveling may take place about
the drawbar 112; and, by forming the project-
ing end of pin 203 with a suitable nose at 205
to cooperate with a cam-shaped recessed shoulder
286 on the sleeve 191, it will be clear that the
head member [{{ may always be resiliently urged
from a misaligned offset position (as illustrated

8, position of alignment with the
bar*189 to-be fed. . L. :

In operation, the preloaded compression of the
spring 194 is preferably adjusted so as normally
to have no give, that is, to permit no displacement
of sleeve 191 relatively to the pusher bar {12 gs -
long as normal feed forces are required. If, how-
ever, there is'an obstruction encountered, the re-
sistance of the obstruction will be transmitted to
the sleeve 191 by way of the head member {1}
and the key latch 197. With continued applica~
tion of increasing feed bressure, the pusher bar
12 will be drawn in (i e., within sleeve {81) so
as to compress the spring {94. During such com-
pression, the heel 2080 of the key latch 197 will
slide along the bottom of the recess 201, ‘and, by
the time the heel 28 reaches the cam surface
202, the abutment surface 257 of the head member
{1 will have been displaced beyond the sleeve-
retaining shoulder i93. Upon further compres-
sion of the spring 194, the heel 200 will be cammed
by the sutrface 292 so as to remove the latch
key from abutment with the surface 227 of the
head member (1i. When thus unlatched, it will
be clear that the sleeve 181 will be free to respond
to the stored energy of the compression spring
194 and that it may be driven with a strong force
in a hammering blow at the abutment surface 267
of the head member {11,

As a further feature of my hammer construc-
tion, it will be noted that, should a pushed bar
strike the stock .stop so hard as to rebound, the
spring {94 may absorb the rebound and gently .

»and positively urge the stock forward to a. posi-
‘tion of final rest in abutment with the stock stop,

thus avoiding the need to allow for wastage of
stock due to rebound from the stock stop.

In a preferred adjustment of my described
mechanism, the hammer mechanism is not oper-
able automatically as s, hammer, unless the oper-
ator performs a deliberate mannal operation, as
by pushing and holding a button. For safety pur-
poses, I prefer that the pressure required to trip

‘the hammer of Fig. -8 shall be in excess of the
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pressure required to set-off the safety reversing
mechanism: of Fig. 5. Such adjustment may. be

made by increasing the preload on spring {84 or-

by decreasing the preload on spring 135, as will
be clea¥. - As an ultimate safety device, in tne
event of unforseeable malfunctioning, the relief-
valve means {33 may bhe set to operate at a pres-
sure in-excess of that required to operate ham-
mer 111, as will be clear. In order for the ham-
mer o deliver its blows, I have provided manu-
ally-operated means.in the form of a switch 218
having. a push button 21{ normally urged out-
wardly as by a spring 212, so that operation of
switch 248 must be deliberate. The connection
and function of switch 218 will be more cleaxly
understood from the following description of .8
cycle of operation of my machine.

‘Operation

Let it be assumed that the bar machine and
that the stock reel have been operating fully
automatically and that, for one reason or an-
other, a piece of stock in one position on the
spindle carrier 2{ has been consumed 0 a point

at which the back end of such piece has jusi-

passed into the back end of the multiple-spindle
machine 28, When such piece of stock is indexed
around to the magazine-loading station, it will
(then, and for the first time) be unable to raise
the forward trip finger 88; as a resulf, at an ap-
propriate instant during the regular cycle of the
main camshaft 22, the crank or eccentric 8§ may
be effective to project the magazine-discharge
plunger 69, so as to drop the next har of stock 50
into an empty liner 33. If the stock 88 should
fall into the liner 33 properly, then hoth switches
9999’ will be operated in the same direction,
and the circuits of normally-open limit switeh {88
and of the clutch throw-out solenoid 164 will he
retained in normal operating condition (i. e. with
switech 159 held closed, and with solenoid (88
energized). If there should be an accident in
which one end of the stock 80 failed to seat in the
liner 33 while the other end became so seated,
then the circuit through switches 8§—8§’ would
not be completed, and the solencid {64 would be
deenergized so as to throw out the main feed
cluteh, thus preventing a damaging index of the
machine.

At the station which has just been loaded from
the magazine, the short length of the stock will
continue to be consumed with every piece of work
that is turned out, and the time will come when
there is no longer a piece of usable stock. At
such time, and when the unusable piece is in the
stock fead-out position (chucking station), the
feed finger of the multiple-spindle machine will
fail to grip the end of the stock, and the latch
mechanism {85—109 will be tripped so as to
open switch 159, thus deenergizing solenoid 84
and throwing out the main feed clutch when the
collet is in the open position.

If the useless piece of stock remaining in the
spindle should be of a length which could not
be dropped out when a new bar of stock is pushed
into the spindle, then the spindles may be de-
clutched or stopped, as by opening the manual
switch 165 in order to permit safe removal of
the useless butt. The main motor 162 may then
again be started upon closure of switch (65, and
the hydraulic feed mechanism of the stock reel
may also be started.

In the form shown, the hydraulic-feed mecha-
nism is started upon pushing the button 2{{ of
switch 216, so as to complete a circuit to the
relay 212 for the pump motor 13f. It will be
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recalled that the latch mechanism (¢

of the useless butt, and that, therefore, the switch
{58 is in its normally-cpen position when the
pump motor {21 is started. Since switch {33 ig
open, solenoid {34 for the reversing valve {32 is
deenergized, and the valve 133 is positioned 50
as to direct, pressure fuid to the stock-feeding end
of the hydraulic eylinder {i{8. The hammer or

ATn oy

g head member {11 of the pusher means may then

engage the end of the new bar of stock {88, and,
as long as no unusual obsiructicn is encountersd,
the spring {94 of the hammer-preicad mechanism
will not be further compressed during the feed

5 stroke.

It will be noted that, once the pusher means
{1{ has commenced its feeding stroke, a nor-
mally-closed switch 218 may serve to hold the
pump-motor relay 213 energized. The switch 214
is'shown to include a roller to engage a sloping
cam: surface 215 and a ledge 218, formed as a
part of or carried with the guide member {28. As
long as the pusher means {{{ was fully refracted,
so was the guide member {25, and the switch 244
remained actuated so as to present an open cir-
cuit. -However, upon a certain initial feeding
displacement of the pusher means, the guide
member 128 will run out from underneath the
roller of switch 214 so as to provide a means for
holding-in the ¢ircuit for the pump-motor relay
2{3. 'The operator’s finger may then be removed
from the button 241, and the feeding of stock may
continue. }

Now if the forward -end of the stock should
meet an unusual obstruction, as may be the case
when striking the feed fingers, the feed pressure
will mount while the pusher head {11 stands still.
With mounting pressure the drawbar {412 will be
advanced against the increasing compressional
force of spring {94. As long as this increased
pressure is a steady rather than a transient in-
crease, the safety piston 51 will be displaced
until' a point is reached at which the safety-
toggle means is tripped from the position shown

“in Fig. 7 to the position shown in Fig. 5. It will

be recalled that such tripping of the toggle oc-
curs preferably prior to any hammer operation
of the pusher means #1i.

Upon tripping the toggle into the position
shown in Fig. 5, the latch means 185—{29 will
have been reset, and, at the same time, the nor-
mally-open switch {59 will have been actuated so
as to close the circuit to the reversing solenoid
124, Fluid under pressure will then be delivered
to the forward or stem end of the hydraulic
cylinder (48, and the hammer and drawhar
111—112 will begin to retract away from length
of stock which was being fed. )

Now, if the operator wishes, he may bump-out
the stock through the feed fingers in the normal
manner, ag by applying a sledge hammer or the
like to a sufficiently long rod inserted in the liner
33 and against the obstructed piece of stock {90;
the insertion may be made upon nudging the
hammer 11{ to an offset positicn, by swinging the
same about the drawbar {§f. On the other hand,
effortless bumping-out may be accomplished
merely by again pushing the switch button 21f{.
Upon such depression, the left-hand contacts of
switch 210 are opened, and the circuit which
energized reversing solenoid {34 is interrupted,
50 as to position valve 133 once more for feeding,

It will be noted that, after reversal upon en-
countering an obstruction, continuous feed is
only possible ag long as the button 219 is main-
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tained .depressed by a deliberate mariital opera-
tion: (since the circuit to solenoid {34 has been
closed through switch 159, by - toggle action).
Pressing the button 211 effectively overrides any
automatic operation of the reversing mechanism,
and, when the feed pressure hag risen sufficiently,
. the automatic:hammer of the pusher means ffi

may be cocked and “fired.” If the first hammer
blow . proves -insufiicient. to bump  the stock
through the feed fingers, then the operator néed
only take his fingers off the button 21} in order
to reverse or withdraw the hammer and pusher
for a resetting of the same. When the hammer
hag reset itself, the button 211 may be depressed
again, and the described “firing” cycle repeated
as -often as necessary: Once the stock has
entered the feed fingers, it may usually be pushed
in a single operation as far as the stock stop; but
continued depression of the hutton 24! will be
necessary - for forward feed, once the machine
has gone into the described reverse operation. .

Now, ordinarily a skilled operator should be
able to judge when to take his finger off the
button 221 in order to avoid running the hammer
of the pusher means | against the stock stop
196.. However, in accordance with another fea-
ture of the invention I incorporate a safety fea-
ture in the stock stop to avoid any possible ham-
mering of the stock stop. This safety feature may
involve means including a . slidable probe mem-
ber 220 positioned in the abutment end of the
stock stop 188 and preferably slightly projected

18

-1, In a stock-feeding mechanism of the. char-

- acter indicated, means for supporting a bar of
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beyond the abutment surface so as to be poised - -

to intercept the stock bar .89 just before or as .

the latter strikes the stock stop. A small dis-
placement of probe 220 may be effective to close
& normally-open switch 221 connected. in series
with the relay.163. Operation ‘of the relay i63
(when the stock 189 hits the stock stop) will be
understood to.energize solenoid {34 and, there-
fore, immediately to. commence withdrawal of
the feed mechanism. This event will ordinarily
sufficiently remind the operator that he should
take his finger off the switch button 211; but it
will be appreciated that, éven-if he should keep
the button 2i1 depressed, the newly fed bar will
continue to hold switch 221 actuated, so that
withdrawal of the pusher means may neverthe-
less proceed.  Withdrawal of the pusher 111 may
continue as long 'as the motor 131 continues to
operate; and it will be appreciated that, when
the roller of the normally-closed switch 2i4 is
actuated, the guide member 125 is substantially
fully retracted and the pump motor is shut off,
thus stopping the hydraulic operation, with the
busher means placed in readiness for feeding out
the next bar of stock which may be ealled for,
It will be seen that T have described an in-
genious automatic stock-reel and stock-feeding
mechanism. = My mechanism may be readily
adapted . to ‘existing. automatic machines, and
automatic coordination of my mechanism with
operation of the automatic. machine may be
achieved. My mechanism may be readily adapt-
ed to accommodate a range of stock diameters
and lengths, with a minimum of “down” time.
My mechanism incorporates safety measures so

as to assure maximum useful life of the equip-

ment as well as protection for the operator.
While I have described my invention in detail
for the preferred form shown, it will be under-
. stood that modifications may be made within the
scope ‘of the invention as defined in the claims
which follow. :
I claim:
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stock in alignment with a spindle into which
the bar is to be fed, pusher means including &
doubie-acting hydraulic cylinder having a feed
end and a drawback end, reversing-valve means
for connecting. said feed .end with a scurce of
fluid pressure for a feeding stroke and for con-
necting said drawback end to the source of fAuid
pressure for a drawback stroke, and pressure-
respohsive means connected to said feed end and
responsive- to a rise in feed pressure above a
given valde for .reversing the position of said
valve, whereby upon encountering an abnormal
resistance during a feeding stroke, said pusher

‘means may be automatically retracted, and man-~

ually operable means for said reversing-valve
means and connected to permit a manually se-
lected reapplication of fluid pressure to the feed:
end of said cylinder at any time during the draw-
back stroke of said cylinder. »

2. In g stock-feeding mechanism of the ‘char.
acter indicated, means for supporting a bar stock
in alignment with a spindle into which the bar
is to be fed, pusher means including a hydraulic
cylinder and valve means for controlling the sup-
ply- of pressure fluid to the respective ends . of

"sald eylinder, automatic pressure-responsive re-

versing means in communication with the feed
end of said cylinder and.effective to reverse
said valve means upon a given rise in feed pres-
sure above a given value, the connection between
sald pressure-responsive means and the feed end
of said hydraulic cylinder including a restrictive
orifice; whereby there. may be a delayed achion
of said pressure-responsive means so that normal

transient fluctuations in .pusher-feed pressure

need not cause feed reversal, but whereby said
pressure-responsive means. may be actuated in
response 0 more sustained pressures in excess
of said given rise. R S
3. In a stock-feeding mechanism, means for
supporting a bar ‘of stock in alignment with a
spindle into which the bar. is to be fed, double-
acting hydraulic.pusher means for feeding the
bar aand including reversing-valve means for re-

“versibly moving said pusher means, pressure-re-

sponsive means responsive t0 .4 rise in feed pres-
sure above a given value and connected reversibly
to position said valve means, and a haminer for
said pusher, said hammey ineluding means to. be
charged as the feed pressure rises above normal
feed pressure, and tripping means effective. to
release the charged hammer upon attainment of
a feed pressure in exeess of the pressure at which
said.valve is reversibly positioned by said pres-
sure-responsive means. N

4. In a stock-feeding mechanism of the char-
acter indicated, means for supporting a bar of
stock in alighment with g spindle into which
the bar is to be fed, pusher méans for feeding
the bar and including a hydraulic eylinder ‘and
valve means for controlling the supply of pres-
sure fluid to the feed end of said hydraulic ¢yl
inder, pressure-responsive means in ‘communi~
cation .with the feed end of said eylinder and
effective upon a rise in feed pressure above a
given normal feed pressure to actuate said valve
so as to cut off the supply of feed pressure to
said cylinder, said pusher means including hain-
mer means . with energy-storing . means. to be
charged as and when the. feed bressure rises
above the normal feed pressure, tripping means
effective to release said energy-storing means
upon a rise in feed pressure in excess of the rise
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required for pressure-responsive actuation of
said valve, and manual means for repositioning
said valve, whereby said hammer may not be
operated automaticaily but must be operated only
by deliberate manual actuation of said manually
operated means. :

5 As an article of manufacture, drawbar
means for a stock-feeding mechanism of the
character indicated and including a feed bar with
a hammer at one end, said hammer inciuding a
hesd member to abut a bar of stock to e pushed,
a second member movable relatively to said head
member,-spring means between said second mem-
ber and said feed bar, spacer means holding said
members apart during feed-bar-actuated Ipading
of said spring means, and uieans effective to re-
lease said spacer means upon a given relative
displacement of said miembers.

6. A hammer according to claim 5, in which
said members include cooperating abutments de-
termining a limit of relative motion withh re-
spect to each other, and in which said spring
means is preloaded in a direction urging said
members. against said abutments.-

7. A hammer according to claim 6, in which
adjustable means -are provided for adjustably
preloading said spring means.

8. As an article of manufacture, drawbar
means for a stock-feeding mechanism of the

character indicated and including a feed bar with

a hammer at one end, said hammer including a
head member to abut a bar of stock to be pushed,
2 second member movable relatively to said head
member, spring means between said second

member and said feed bar, spacer means holding 3

said members apart during feed-bar-actuated
loading of said spring means, and means effec-
tive to release said spacer means upon a given
loading of said spring means.

9. As an article of manufacture, drawbar
means for use in a stock-feeding mechanism of
‘the character indicated, and including an elon-
gated feed bar to be driven by a feed mechanism
and with a hammer at one end, said hammer
including, a head member held against - axial
movement in one direction with respect to said
bar and including a stock-thrust head offset from
the axis of said bar feedingly to abut a piece of
stock to be longitudinally fed, a second member
movably carried by said bar, spring means pre-
loaded between said bar and said second mem-
ber, movable abutment means longitudinally
spacing said second member from said head
member, and means effective upon a relative dis=-

placement of said bar and of said second mem- ;

ber to move said abutment means so that it no
longer longitudinally spaces said members,
whereby upon such removal of said abutment
means the energy stored in said spring during
the given movement may be released and de~
livered as a hammer blow. to said thrust head.

10. In a stock-feeding mechanism of the char-
acter indicated, means for supporting a bar of
stock in alignment with a spindle of a bar ma-
chine to be fed thereby, stock-stopping means
on the bar machine, fluid-pressure-operated
feeding means for feeding a bar of stock to said
stock stop, reversing means for said feeding
means and including means responsive to an
excessive fluid pressure for reversing the feed for
a retracting stroke;, and means responsive 1o
stock reaching said stock stop for automatically
rendering said reversing means effective.

11. A machine according to claim 10, in which
said feed mechanism includes means requiring
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-9 continued deliberate manual operation in or-

der to effect a feeding of stock to said stock stop,
and in which said automatic reversing means
effectively overrides said deliberate manual feed
control.

- 192. In a stock-feeding mechanism of the char-
acter indicated, means for supporting a bar of
stoek in alignment with a spindle into which the
bar is to be fed, pusher means for feeding the
bar into the spindle, said pusher means includ-
ing a reversing mechanism effective to com-
mence retraction of said pusher means upon en-
countering an abnormal resistance to stock
pushing, and manually-operated means requir-

s ing a deliberate continued manual operation and

effective to override said reversing means to
produce a further pushing of the stock only upon
said delibrate manual operation.

13. A mechanism according to claim 12, in
which further reversing means for said pusher
means is effective at a desired limit of feed for
the stoek, and in which said further reversing
means may automatically override said delib-
erate manual control.

14. In 4 stock-feeding mechanism of the char-
acter indicated, means for supporting a bar of
stock in alignment with a spindle into which the
bar is to be fed, pusher means for feeding the
bar, manual-control means for initiating a feed-
ing operation of said pusher means, safety means
effective upon encountering an abnormal resist-
ance to stock pushing for stopping a forward
feed of said pusher means, said manual-control
means further including means overriding -said
safety means to produce a further feed of said
pusher means upon sustained deliberate ‘manual
action thereof, whereby a single manual opera-
tion may not only start stock-feeding but may
also effectively insist upon stock feeding.

15. In a stock-feeding mechanism of the char-
acter indicated, means for supporting -a bar of
stock in alignment with a spindle into which the
bar is to be fed, pusher means including manual-
control means for initiating a feeding opera-
tion of said pusher means, said manual-control
means being normally inffective to initiate a
feeding stroke of said pusher means, and means
responsive to a substantial run-out of stock in
the spindle for conditioning said manual means
for effective operation, -whereby a new bar of
stock may only be fed into the spindle upon a
substantial run-out of stock.

16. In g stock-feeding mechanism of the char-
acter indicated, means for supporting a bar of
stock in alignment with a spindle to be fed,
magazine loading means for automatically sup-
plying a new bar of stock to said first-mentioned
means when the bar in said first-mentioned
means has been sufficiently fed into the spindle,
said magzine loading means including a plurality
of longitudinally ‘spaced supports, each support
including two interconnected relatively movable
longitudinally proximate fransversely spaced
supporting ‘means to engage beneath and on op-
posite sides of a piece of stock, automatic drop-
ping means including means laterally ‘positioned
and generally transversely movable to engage
one side of the stock to be dropped and to push
the same off said supports, one of said supports
including adjustable ‘means, whereby, for a num-
ber of stock diameters, said supports may so sup-
port bars of stock with relation to said automatic
dropping means that the positive dropping of
one and only one bar with each -operation. of
said automatic dropping means may be assured.
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17, Tn a stock-feeding mechanism of the char-
acter indicated, a frame, means for supporting a
bar of stock: in alignment with a spindle to' be
fed, magazine loading means. for periodically
supplying oars to said first-mentioned means as
needed, said -magazine loading means including
a plurality of longitudinally spaced rests. for a
bar to be dropped - into -said first-mentioned
-means, each said bar rest including and adjust-
ably fixed support to be positioned beneath. and
‘to-one side of the bar of stock to be dropped,
~gaid bar rest further including automatically
movable means engaging and supporting the bar
peneath and to the other side of the same, said
gutomatically movable means including an arm
pivoted to said frame and connected to be cranked
upon an adjusted movement of said adjustable
support, said adjustanle support being adjustable
generally transversely of the direction of move-
ment . of said avtomatically movable means,
whereby upon adjustment of said ‘adjustable sup~-
:port in accordance with the stock diameter to be
accommodated said automatically movable means
may engage only the bottom bar of stock in said
magazine for dropping the same out of said
magazine and into. said first-meritioned means,
more or less regardless of the diameter of the
stock. . T
18..In. & machine of the character indicated,
means for -supporting a batr of stock in align-
ment with s spindle to be fed, magazine loading
means for periodically loading anew bar of stock
into said first-mentioned means as needed, said
magazine loading means including a

receive and hold the bar of stock which is nexi
to be dropped into said first-mentioned means,
. each said pocket including finger means at the
top and to one-side thereof and determining one
limit of an admission opening to said pocket, bar-
rest means beneath the bar to be dropped and
including separate supports engaging the bottom
" of the bar on both sides, one of said supports
including a generally ppstanding edge defining
the other side of said pocket and adjustable effec-
tively. to open and close said pocket, the other of
said supports being adjustable- generally trans-
versely of the direction of adjustment of said
first support, and means linking said supports,
whereby, upon the adjustment of one of said
supports, the other is automatically adjusted,
whereby for a range of stock diameters the ad-
mission opening may be appropriately limited
between said finger means and said generally up-
standing edge, and whereby the center of the
stock may be appropriately positioned for drop-
ping out of said pocket and into said first-men-
tioned means.

19. A machine according to claim 18, in which
said first support is a slidable plate slidable gen-
erally transversely of the opening of said pocket,
and in which said second support is an arm

pivoted to the frame of said machine with a toe

extending beneath the bar. to engage the same
on the side remote trom the pivotal support, and
with cranking means tied to said plate.

90. In a stock-feeding mechanism of the char-
acter indicated, means for supporting a bar of
stock in alignment with a spindle to be fed, maga-
zine loading means. for periodically dropping 2
bar into said first-mentioned means as needed,
said magazine loading means including a plu-
rality of longitudinally spaced supports for a bar
to be dropped into said first-mentioned means,
gach of said supports including a bar resb be-

plurality of.
fongitudinally” spaced bar ‘drop-out pockets to 3
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neath the bar to be dropped, a generally trafis~
versely movable drop-out plunger to dislodge the
par from the bar rest in order to drop the same
out of said magazine, and a resiliently. opposed
plunger on the side of the bar opposite said drop-
out plunger and including a downwardly sloping
cam surface facing said bar rest, said bar Test
including means adjustable generally transverse-
ly of the direction of movement of said plunger,
whereby for any particular one of a;ranse of
permissible stock diameters - the clearance be-
tween sald bar rest and said resiliently opposed
plunger may be adjusted to be less than the stock
diameter, whereby upon 2 dropping-out opera-
tion the bar to be dropped out may be forced

‘over said bar rest and resiliently against the said

resilient plunger, so that the cam surface there-
of may effectively spring-urge the bar downward- -
iy into said first-mentioned means. S
21. Tn a stock-reel mechanism of the character
indicated, a frame including a plurality of longi-
tudinally spaced supports, a reel rotatably sup-
ported within said supports and including longi-
tudinally aligned circumferential recesses for the
sccommodation of bars of stock, said reel to be
connected for indexing with the indexing. of a
multiple-spindle bar. machine into discrete- in~
dexing positions, and. freely rotatable anti-fric-
tion means carried by said supports of said frame
at index stations for stock ‘in said reel and pro-
jecting to engage the bars of stock in said re-
cesses, whereby at least for the stock supporied
in. the lower recesses of said reel there may: be
o substantial reducticn of the friction opposing
such recesses. . - .- ;

92. In 3 stock reel of the character indicated,
a plurality of longitudinally spaced spider frame
members with circumferentially spaced, 'longi-
tudinally aligned recesses for the accommoda~
tion of bars of stock, replaceable liner means ex-
tending between the aligned recesses Of said
spider frame members and serving to provide
substantially continuous longitudinal pockets for
accommodation of the bars of stock, and locking
means coacting between said liner means and
said spider frame members for holding said liner
means to said spider frame members.

23. In a stock-feeding mechanism of the char-
acter indicated, mechanism for advancing bar
stock into & machine or the like, said mechanism
including a manual control, reversing means for
reversing the motion of said mechanism, auto- ‘
matically resettable control means for said re-
versing means, and manually - operable means
for advancing said mechanism, said last defined
means being effective after said control means has
peen automatically reset, whereby upon initial
automatic reversal there may be a subsequent
manually controlled advance of said mechanism.

- 94, In a stock-feeding mechanism of the char-
acter indicated, means for suporting bar stock
in alignment with a spindle to be fed, pressure=-
operated pusher means for feeding the stock to
said spindle, pressure-operated hammer means
effective at a pressuré greater than a normal
feeding pressure for hammering a piece of stock
that may encounter an abnormal feeding resist-
ance, and safety-relief means operable at a pres-
sure in excess of the pressure required to operate
said hammer means.

95. In a stock-feeding mechanism of the char-
acter indicated, means for supporting a bar of
stock in alignment with a spindle into which the
bar is to be fed, hydraulic pusher means offset
from and generally parallel to the spindle axis
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and including retractable feeding-finger means
including a part aligned with the spindle axis
for feeding the bar, hydraulic-pressure supply
means for said pusher means, said pusher meang
including self-charging hammer means set to be
charged upon a rise in feed pressure above a nor-
mal feed pressure, said hammer means includ-
ing tripping means effective to release said ham-
mer means upon a rise in feed pressure to a
given level above the normal feed pressure.

26. In a stock reel of the character indicated,
a plurality of longitudinally spaced spider frame
members with circumferentially spaced, longi-
tudinally aligned recesses for the accommoda-

tion of bars of stock, and replaceable liner means 1

‘extending between the aligned recesses of said
spider frame members and serving to provide
Substantially continuous longitudinal pockets for
accommodation of the bars of stock, liner inserts

in said replaceable liner means and of smaller ¢

included cross-section than that of said replace-
able liner means, whereby stock of smaller di-
ameter may he accommodated in said liner in-
serts, and means substantially uniformly spac-
ing the sides and bottom of said liner inserts
from the sides and bottom of said replaceable
liner mesns, whereby the centers of stock of ap-
bropriate diameter accommodated in said re-
blaceable liner means or in said liner inserts may
be supported in alighment with the spindle cen-
ters of the multiple-spindle bar machine to which
said reel may be adapted.

27.In g stock-feeding mechanism of the char-
acter indieated, feeding means for advancing g

length of stock into g bar machine or the like, -8:

24

said means including an electric motor to be
started for each feeding operation, manual means
for starting saiq motor, control means co-
ordinated with said manual means for connect-
ing the output of saiq motor to operate said feed-
ing means, means responsive to a loaded con-
dition of the bar machine and in controlling rela-
tion with said control means but independent of
said manual mmeans, said responsive means
rendering said ‘contro] means ineffective to op-
erate said feeding means as long as a usable
length of stock is in the ‘bar machine, said re-
sponsive means being effective to condition said
manual means for operation upon substantial
consumption of a piece of stock in the bar ma-
chine, wherehy actuation of said manual means
will be ineffective to produce a feed of stock un-
less and until there is no longer a usable length
of stock in the bar machine, and hold-in means
effective upon an initial feeding displacement of
said stock-feeding means to maintain closed the
circuit to said electric motor, whereby, once
started, stock-feeding may proceed without mana
ual operation.
ARTHUR H. JOBERT.
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