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9 Claims.

My invention relates to automatic rotating ma-

chines, such as automatic secrew machines, and

~ inparticular to a stoek-feedmg mechamsm the1 e-
for.

- It is an object of the mventmn to provide an

improved machine of the character indicated.
It is another object to provide an improved

feed mechanism for a machme of the character_

indicated. -
It is a further eb;ect to prewde an 1mprovedh
means for automatically shutting down a part of

the machine when automatically fed stock has -

been consumed to a point beyond which no fur-
ther use may be made of the piece being fed.

It is an additional object to provide an im-
proved automatic stop mechanism for a machine

with an adjustable feed, wherein feed adjust- .

ments may be made without in any way touching
or affecting the stop mechanism. -

It is also an object to provide an lmpreved feed
shut-off mechanism in an indexing machine of
the character indicated, wherein the feed will not

be shut off until the last usable section of a piece

of stock has been fully worked and unti] the sta-
tion which need stock replenishment has been 1n-
dexed info a stock-feed position. - -
It is a still further object to provide an im-
proved stock-feeding and restocking mechanism
that may reduce the number of pieces re;jeetable
for having been insufficiently fed. o

It is a general object to meet the above ob-.

jects with a mechanism that is completely auto-
matic, that requires a minimum of manual ad-

2

pertwn of Flg 3, with the parts shewn in 2 chf- o

 ferent relationship;

5

10

- PRig. 6 is a right-end VIBW of parts of Fig. 5;

Fic. 7 is a view of the underside of the feed- -

slide means of Fig. 4, as seen from the plane
T—7 of Flg 4: and = |
Fig. 8 is a schematic showing 111ustrat1ng cer--
tain features ef the automatlc operatmn of my
machine. |
Brleﬂy stated, my~-1nventmn centemplat_es an

" improved stock-feed mechanism for a machine of .

15

the character indicated. The feed mechanism
may employ conventional feed-cam and feed-

finger means, but I interpose novel means re-
sponsive to fallure of the feed-finger means to -
maintain grasping contact with the stock which
1s being fed; upon disengagement of the feed-

finger means from the stock, the feed means may
be effectively disabled. In the indexing machine
in connection with which a. preferred form is to -
he disclosed, this disabling 1s arranged to occur

- after-the last usable piece of stock has been com-

29

tion to such automatic operation, the stock-feed

30

~ machine. -
- plurality of spindles {80—11—12—13—I14 revolu~ = - .

pletely worked (i. e. after cut~off) and when the
collet or chuck containing the useless piece of

stock is. positioned for stock feeding. In addi-

mechanism may also be disabled at will, if desired. -
Referring to the drawings, my invention is

‘shown.in application to a multlple-statmn index~-

ing machine which may be an automatic bar
The machine is shown to include a

- bly supported in an indexible spindle carrier 15

justments and which with certain additional ele-

ments may provide for a simplified setting up

and restocking of the machine.

Other objects and various further features of
the invention will be pointed out or will occur
1o those skilled in the art from s reading of the

following specification in conjunction with the

accompanying drawings. In said drawings,
which show, for illustrative purposes only, 2 pre-'
ferred form of the invention: -

g, 1 is g side elevation of g machme mcerpe-—
rating features of the invention: -

Fig. 2 is an enlarged fragmentary sectional
view taken substantially in the plane 2—-2 of

Pig. 1:

Fig, 3 is a sectional view taken more er less-
80
~ gear 23 meshing with a plurality of spindle-drive -

along the line 3—3 of Fig. 2;

Fig. 4 is an enlarged fragmentary VleW in ele-
vation, taken from the rear end of the machine

of Fig. 1, looking forward, and emlttmg certain

frame palts
Fig. 5 is an enlarged fragmentary detaﬂ of a

- Various indexed  stations of the machine.

40

~ slides (not shown) for forming and cut-off

within the case 16 at the rear end of the machine.
‘The machine may include a number of formmg_
oper-
ations when the spindles 10 through {4 are at the
For
end-working operations tools may be mounted at
various positions on a slide 17 reciprocable on an

" arbor i8 carried by the spindle carrier 15 and

40

1.3

- 13.
- main camshaft 2i may be provided within the

case 19. - A stock stop 20 may be loéated opposite
one of the index stations for arresting the feed
of stock at that station: in the form shown, the
stock feed-out station is that eccupled by spmdle.t

Driving power for the spindles and for a -

power case 1§ at the right end of the machine;
in the form shown, a drive shaft 22 passmg
...hreugh the arbor 18 transmlts power to g center

gears 23" at the rear end of the spindles.

Eaeh spmdle may mclude a collet 24 ef _the
SO- called  draw-back

type wherein clamping
0 forces are exerted on stock 9 by drawmg back a
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collet-actuating tube 25. The coliets 24 may be
conventionally actuated by means of grooved
spools 26 which at the stock-feeding station may
ke engaged by a chucking or collet-actuating
slide 27 having a rocker-arm follower 28 {o ride
in the chucking slot 29 of a main cam drum 39
on the camshaft 21i.
rotated once for eaeh indexed position of the
spindle carrier, so that a chucking operaticn
may take place for each mdexed operation of
the spindle carrier.

For stock-feeding purposes, I emplc)y feed-
finger means 2f at the forward end of a feed

tube 32 within each collet, and the finger por-

tion 31 thereof is preferably as far forward .as
practicable. TFeeding and withdrawing thrusts

may be applied to the feed tuhe 32 .at the oufer

ring 33 of an anti-friction thrust bearing car-
ried at the rear end of the feed tube.
form shown, stock 9 is supplied fo the various
feed ftubes 32 for all the :spindles from a stock-
reel mechanism 34 which is indexible with the
spindle carrier, as by eonnection to the spindle
carrier by means of a pin:3d (Pig. 3). The stock
Treel snd variocus automatic features thereof may
be as disclosed in my Patent No. 2,320:039, is-

sued May 25, 1943,
- Stock-~feeding forees may be derwed from the
cam drum 38, as by a second profile 36 having a
rise .37 timed to eause retracting displacement
of fthe feed fingers 3! just prior to .an .opening
of the collet {3; the cam profile 36§ may also in-
clude a feeding surface 38 timed for effective-
ress while the -collet jaws 24 are .open. Thnis
feed motion may be translated from .cam drum
30 by the rocking -of a feed lever 29 pivoted, as
at 40, on the frame of the machine and inelud-
ing a follower roll 41 1o engage the said profile
36. -The upper part of the -arm 39 may carry a
second roll 42 for engagement with a slot 43 in
feed-slide .means 44, and shoe means 45—A4%
carried by the feed-slide means 48 may engage
oppasite .sides of the thrust ring 33.

The feed-slide means 44 is shown. guided by
twin arbors 41—48 which may be anchored zat
both ends .in the Irame of the machine and
which in the form shown -extend to the back
plate 49 .of the machine; the arbors 41—48 are
also shown .slidabhly supporting the chucking or
collet-actuating slide 27. A ftension spring 5i
may constantly urge the feed-slide means 44 in
a feeding dirvection so as to force the follower
rall 41 always fto ride against the profile 38 of
the cam 38, .in the form shown, spring &1 is en-
cased within arbor 48, anchored at the forward
end to . a fixed part (nat shown) of the machine,
and held at the other.end o a pin.52 carried by
a nart 58 of the .feed-slide means 44. Pin 52,
and with it the feed-slide means 44, .may he
permitted longitudingl movement by means of
longitudinal slot openings .53 in arbor £8.

The roll 42 is preferably adjustably securable
along the length of the upper part of lever 39,
as in a slot 39/, so that the same feed profile
38 may provide adjustable feeding .displace-
ments for the slide and, hence, for the stock.
For further adjustment, the lever 39 may in-
corporate a second fulerum boss 59 Lo receive the
pin 49. To assure that the feed fingers 31 may
always be as far forward as possible af the end
of a feed stroke, no matter whav the adjusted
position of the roll 42 or of pin 40, the slots
39'—43 ‘may be designed for -alignment with

- The camshaft 21 may he

In the

10

20

29

- means 44,

30

40

ou

o0

65

each other in ‘the fully fed position, as will be

clear,
In accordance with ‘the invention, I provide &

fs

the feed-out station—that is, while

4

means for automatically shutting down certain
parts of the machine including the stock-feed
mechanism, and preferably such other functions
as spindle-carrier indexing, collet operation, and
the like as may be controlled from the main
camshaft 21, whenever the stock 9 within anv
rarticular spindle has been consumed o a point
beyvond which it is no longer considered useful;
the shut-down means may be eifective wholly at
a given spin-
dle is af the feed-out station, my mechanism

may not only detecet a shortage of stock in the

said spindle but also shut down the camshafi

soon eneugh so that new stock may be loaded
into the said spindle without the need {o wait
for a suceession of indexing operations, as has

previously been the case. As an indication of
this exhausted-stock condition, I employ means
responsive to a disengagment of the feed-finger
means 2! from a piece of stock 9 that is too
short; such means may include a resiliently op-
rosed lost-motion .connection between the feed-
slide means 44 and the feed-finger means 31,
the connection being stressed for one of the
strokes (feed or .drawback) of the feed-slide
If there is .sufficient stock 9 at the
feed-out station, the frictional engagement of
feed-finger means o4 with the stock may be as
creat as to ccinpel a take-up of the lost motion
before said one stroke can be effeective, but if
there is insufficient stock, the lost-motion may

not take place during said one stroke, and means

responsive to the placement of the lost-motion
connection .during said one stroke may initiate
the shut-down functlions.

In the form shown, the lost-motion connec-
fign is arranged 1o be effective during the draw-
kack stroke, and the shutdown functions may he
initiated when or after the feed fingers .&! have
slipped off the back end of a piece of stock 3
that is too short for further use. The lost-mo-
tion connection may include the drawback .shoz
48, which may be formed at the end of an arm
58 pivolally supporied on g rod or shaft 8€ jour-
nalled in the feed slide 44. The arm 35 repre-
sents a lost-motion. glement between the feed
slide 44 and the feed fingers 3{, the lost motion
being shown as an angular lost motion, as illus-
trated in Fig. 5in the displacement bhetween the
solid-line and dof-dash-<line shapes shown.
Resilient means may be employed to urge the
arm 53 to g given limit of the lost motion, and
in the form shown a spring 8%, which surrounds

a shouldered rod 57’ mounted within a part of
the housing of the feed slide 44, normally urges
a part 98 on arm -55 counterclockwise {in ‘the
sense of Fig. 5). For each -feed of stock, the
feed shoe 45 is solidly backed by abutment at 45"
with the feed slide 44, so that upon abutment of
shoe 83 with the thrust ring 33, there may be
positive engagement between the feed slide 44
and the feed fingers 31. For each drawback
stroke, and as long. as a sufficient length of
usable stack remains, the feed fingers 31 -will be
in tight dragging relation with the stock S0 a8
to rock the -arm 85 clockwise in a compression of
spring 57 :and into a firm abutment, as by con-
tact of abutment surfaces 55’ (on arm 5%) and
44’ {(on feed slide 44), with the shoe 46 assuming
the dot-dash position .of Fig. 5. If during the
drawback siroke the feed fingers 3f of a par-
ticular feed tube 32 should slip off the end of
the stock, ‘the force of spring b7 is preferably
sufficient to displace the shoe 46 through its
lost-motion travel to ‘take up the solid-line po-




2,650,127

5 _
sition of Fig. 5, there being relatively little re~
sistance then offered by the thrust ring 33. -

T'o initiate the shut-down functions in the
form shown, a second arm 59 is clamped to the
pivot shaft 86 for lost-motion rotation with the

arm 35, and a prawl 68 at the end of arm 59 is

poised to trip a declutching mechanism for the

main camshaft 2¢{ whenever the arms 55—58

are in the solid-line positions of Fig. 5 during a
darawback sivroke., If vthere is usable stock § still
to be fed, the drawback stroke may cause the
pawl 60 of arm 59 to assume a displaced posi-
tion out of possible engagement with the triop-
ping mechanism,
main camshaft need then result, as will be un-
derstood.

In the form shown, the trzppmg mechanism to
be actuated by the pawl 88 on the arm 59 in-
cludes a longitudinally extending rack 82 sup-
ported by transverse arms, such as the arm 83,
for pivoting about g longitudinal shaft 84. A
latch-trip arm 8% may alsc be carried by the
shaft 64, for dogging engagement with a latch
member 86, which may be pivotally mounted on
a longitudinally extending pivot axis 871. A ten-
sion spring %8 bhetween latch members 65—68
may serve to hold the latched position. When
latched, as shown in Fig. 2, an abutment 69 on
the la,tch member 88 may press the actuating

button of a normally open electric switch 18 so

as to hold the contacts thereof closed and to
complete a circuit for closing a relay T{, which

in turn may control the actuation of a solencid

12 (Fig. 8). The pawl 68 is preferably resilient-
Iy urged against an abutment 68’ for assumption
of a normal position (Fig. 7)), so that positive
coaction between pawl 88 and the disabling rack
or bar ©2 is possible only during a drawback

stroke; to preveni possible actuation of rack 82

during a feeding siroke, the spring 88 holding
latch members §3—56 together is preferably
stronger than spring €%’ for nawl 88, so that
pawl 88 may merely ratchet or ride on rack 62
auring a feed stroke, as will be understood. 1t
will be clear that, as long as there remains suf-
ficient stock to be fed, the frip arm with ifs
pawl 68 will be thrust aside (to the extent of
the lost motion in the mounting of arm %) with
each drawback actuation of the feed slide 44,
This action will mean that the pawl 62 may fail
to engage the rack €2 and that the solenoid T2
may remain energized as long as there is usable

stock § in the spindie at the stock feed-out sta—__

tion.

Ii desired, accurate alwnment of the pawl 59
with rack ¢2 may be assured for the staled even-
tuality by providing for angular adiustment of

the arm 59 on its pivot shaft 58. In the form

- shown (see PFig. 7), a collar 5%’ is anchored fto
shaft 56, and an offset portion or lug on collar

£3’ is adjustably engaged by screws §8'" carried

by arm 592, thus angularly orienting the arm 59
with resnect to collar 8%’ and with respect to
the drawback shoe §§, as will be clear.
When deenergized, the solenoid 72 may form
part of a shut-down mechanism described in the

above-mentioned patent for disengaging the
main-camshaft clutch (not shown) and also, if

desired, for applying braking means (not shown)
to stop the main camshaft when the collet is
open and ready to receive a new bar of stock.
This shut-dowhn mechanism is shown to include
two arms T3—14 pivoted at 15 and effectively
dizconnected as long as the solenoid 12 is en-
ergized. The arm T3 may follow a tripping cam
16 on the main camshaft 21, and the arm 74 may

c0 that no declutching of the

10

15

20

25

3(

S 1

40

50

8

be in actuating rela,tion with a rocker arm 71T

in engagement with a spool 18 for shifting a
clutch throw-out rod 79 for the main-camshaft
clutch. In the form shown, the armature of
solenoid 12 is linked by a rod 89 and by a latch
rocker arm 8{ to an extended part of the arm
13, as at the pivot 82; and, as indicated, as long
as -solenoid 12 remains energized, the motion of
arm 13 in following the cam 78 mayv be purely
wasted motion Eowever, should the feed fin-
gers &f slip off the end of a piece of stock dur-
ing a drawback operation, spring 57 may cause
a Quick shift in the position of the nawl 62 from
its neutral position (shown in Pigs. 2 and 3) o
its tripping position (shown in Figs. 4 and 5)
and, therefore, into tripping alisnment with the
rack 2. Continued drawback of the feed slide
44 may force the rack to ride upon the pawl 68
and thus to raise the trip arm 85 to the position
of Fig. 4, for a release of the latch 86 and thus
for an cpening of the normally open switch 78.
The relay T will be immediately deenersized so
as to permit spring 83 to draw rocker arms
81-—173 into latching engagement, as against the
notch 64 on lever 81. Upon the next rise of the
cam-follower arm 73 on the cam 78, the mem-
bers Té—14-—8{ will be effectively a solid body
S0 as. to0 enforee a cluich-disengaging shift of
the rocker arm 77 to the left (in the sense of
g, 8).

15 mll be clear that by a proper settlng of the
timing cam 78 on the main camshaft 21 with re-
Iation to the collet-actuating profile 28 of the
mein cam 38, the feed mechanism (and for that
matter all operations timed by the main cam-
shalt 21) may be shut down while the collet (of
the spindle at the feed-out station) is open,
thus facilitating manual removal of the un-
usable stock and reloading with a new bar. It
will further be seen that since the drawback
suriace 37 of the feed cam 38 occurs immediate-
ly prior to the collet-actuating function, the
feed fingers 31 cannot slip off a piece of stock un-
til the last usable part thereof has heen com-
pletely worked at all spindle stations, including
the cut-off station. No indexing need, thers-
fore, be performed (manually or otherwise) for
a releading operation, and a minimum of time |
IS consuined in reloading. |

Beilore fully automatic gperation of the ma-
chine is again possible, the latching members
B6—068 must be reset, into s pesition to hold the
switch 18 closed so as to disable the connection
between trip arms 78—74. In the form shown, T
provide for this resetting by means of a multi-
purpose manual-control arm or hand crank 8§,
which is shown accessible behind the rear plate

48 of the machine frame. The normal position-

- ing of the control ar m. or hand crank 85 (. e, for

60

70

automatic operation) may te that shown in dot-
dash outlines in Fig. 2, and to condition the ma-
chine for restocking an empty spindle, such as

the spindle 13, the arm 85 may be shifted to the

dotted position 88’ of g, 4, When shifted to
the position 85’ the arm 85 may, through a crank
86 and rocker arm 87, shift o control rogd 53 to
the third (81) of three detents 85—8 8—214, s0 as
to engage and carry an adjustable abutment
screw 22 on an upwardly projecting portion of
lever 68, thus shifting the latch arm 5 counter-

ciockwise to permit arm &5 resiliently to reset
the latch. It will be understood that when re-
latched in this manner, the abutment 5§ on latch

~arm 6§ may operably engage the electric switch

75

70 to reenergize the solenoid 72 and thus to make
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passible reengagement: (as hy manual means: TH.
of the. elutch: for the main camshaft 21L.
It has beenr noted that the arrangement of the
tripping bar or rack €2 may be such that the feed

means may be effectively disabled: should the feed
fingers.become disengaged: from: the stock: during

any part. of the drawback. stroke. The bar 62
is. preferably at. Ieast as long as fhe maximum

feed stroke that may be called: for by adjustment:
of lever 39 and roll 42. The bar 62 may thus

bhe: eonsidered gs-a: disabling means poised to op-
erate whenever the feed fingers run oil the stock,
regardiess of the gdjusted feed stroke. More-
over, the:fact. ¢f adjusting the length of the feed
stroke- heed have no.effect upon the. readiness of
the: disabling: means to operate when fhere is no
longer a feeding engagement with the stock.

It has been- indicated that the: control crank
85 - may perform a number of functions and that,
in- the form: shown, it may have three positions
(see Pig. 4), each of which may be retained by
che-of the detents 39—8F—81. One of these posi-
tions, namely, that shown in Fig. 2, may be termed
the- normal position, in which fully automatic
operation of the machine may proceed. A sec-
ond: position is shown in solid lines in Fig. 4 and
may be termed the selt-up or infermediate posi-
tion, to be: used when checking the setting of

fools or for running the machine with a semi-

automatic operation, as when feeding stock in
one spindle only and stopping the machine after
each index to check sizes, when setiing Up a new
job- or resetting tools after a smash up or other
toel disturbance: The third and other extreme
position 85’ of the hand crank 85 may be termed
the restocking position (see Figs. 4 and 6).
‘When restocking, and particularly when man-
ually feeding g new piece of stock into the feed
fingers 31 for o particular spindle, it may be de-
sirgble that: the drive to the spindles bhe disen-

gaged, In the form shown, this function may be

accomplished by deenergizing the main motor 94

for the machine whenever the hand control crank
Blor
~ this purpose, the lateh-resetting slide rod 88 may:

8% is in the restocking; position 858" (Fig. 4).

carry an adjustable abutment screw 85 opera-
tively to engage a second electric switch 88, which
may be of the normally closed variety. Thus, for
the hand-crank position 85, switch. 96 may be
open so as to drop.out the. relay 97 for the main

motor 9% and thus to shut down:- the drive to the

spindles, After the new piece of stock has been

lagded and the machine is again ready to run,

it will be understood that by cranking the handle
8% into the mormal posifion (Fig. 2), switch 96
may return to its normally closed position. A

manually operated switch 96’ in series with switch
96 may be used to start the motor 84 and the
while the lateh means 65—688, having

spindles;
been reset; is left ready to initiate another shut-
down, operation when the stock 9 in some other
spindle may become exhausted.

In bumping stock; as during g manual re-
stocking operation, the feed tube 22 should be
bodily- displaceable for a substantial part of the

~ length of a spindle, so that the new piece of stock

and: the: feed tube- 322 may be rammed forward
against a- forward abutment in the spindle. In
the form shown, this forward abutment occurs

upon: thrust ring 33 striking the drawback shoe’

4%, and upon take-up of the lost-~-motion in rocker
arm 99: This sudden abutment may open the
feed fingers 31 to permit the stock to extend for-~

ward: thereof, and the bumping out may have to:
be:repeated: several times.over and until the:stock

10

15

20

25

30

44

by

60

15}

70

£3

- ploy a2 one-way engaging

back frame plate 49

8

extends to the: steek stop 28. The way may be
cleared for such exfended travel of the: feed tube
39: as for bumping-out- operations, by a liffing
of the feed: shee: 45 into the- dotted position 497
of Fig. 4. This lifting of the shoe 45 may be
accomplished as the handle 85 is shifted into the
restocking position 8% by positioning an abut-
ment 8§48 on the feed-slide part 54 to operate 2
crank 9% on g shaft (00 the feed shoe 49 being
clamped to the shaft 18¢. In the form shown,
the crank 89 is actuated by the abutment 98
through g slide pin 10¢ which may move In a
ouide boss 82 formed in or carried by the frame
of the feed-slide means 44. The part 54 will be
recalled as the collar to which the pin 52 is se-
cured: and, since the pin 52 is guided by the lon-
gitudinal slots 53 in the arbor 48, a rotation of
arbor 48 will be understood to effect rotation of
the collar or slide part 54, whenever the handle
25 is actuated.

Under cerfain circumstances, a5 in the event
of a breakage of the stock-feed spring 5i, the
forward or feed niotion. of slide 44 may cease
pefore the full-forward position is reached. The
Tring 33 of the feed tube 22 might then catch and
ride under the drawback shoe 4§ of the arm 55,
so as fo cause g counterclockwise rotation of arm
g% (in the sense of Figs. 3 and &). To anticipate
this relatively rermote contingency, means may de
vrovided noymally to urge arm 55 clockwise, with
1ts part 56 against the shouldered part of 10c1 51 .
In the forra shown, this function is accommunlished
by means of another spring 6§ on rod 571’, the
spring. 84 beinz compressed between a stop nut
and 2 slidable washer 6i’. Should there then be
an obstruction, 1t will be understood that spring
i may serve to return the shoe 43 to its normal
position when the obstruction has been cleared.
The spring §{ may also serve usefully during a.
bumping-cut: operation, when it will be appre-
ciated that the impaect of ring 33 against the
drawback shoe 48 might (in the dbsence of spring
6i) cause the shoe &% to rebound in s counter-
clockwise direction and, possibly, to ride over
ring 33; clearly, spring 81 may assure avoidance

- of this contingency.

In checking the setting of tools, as when setting
up the machine or as after a crack-up in which
some tools may have been damaged or dislocated,
it may be desirable to operate the machine semi-~
automatically and to render the stock~feed func-
tion inoperative in sgil spindle positions but one.
¥or such eventualities, T provide the intermediate

position (solid Gutlmes of Fig. 4) of the control
handle 88%. In this intermediate position, I em-
clutch mechanism
whereby the feed-slide means 44 may be held-in
a- substantially drawn: back position. The one-
way clutching functicn may be effected by 2 pawl
{83 and ratchet 94, the pawl being carried by
the collar member at 54, and the rateh being in
the form of a rack extending Iongitudinally to the
__ The rack {36 may be se-
cured to the back plate 42 or. as in the form
shown, it may pass through the plate 43 and carry
an enlarged head {85 for resiliently ursed ahut-
ment with plate £9.

It will be seen that in the intermediate pesition.
of control handle 85, the collar member 58 may
be shifted to align pawl {28 with the ratchet rack
{84 (see Fig. 4), and it. will be further apore-
ciated that if the slide means. 44: is pulied. back.
against the teunsion of spring 5¢, the ratchet
mechanism may hold this retracted position. If
desired, the: forward: end of the ratchet bar (04
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9 _
-may carry a further abutment such as a washer
held by a nut i05, and the ratchet bar {04 may
thus serve to provide a forward limiting abutment
means for limiting the forward travel of the feed
slide 44. If the feed slide 44 is being held re-
tracted by the ratchet mechanism, it will be clear
that a mere shifting of the control handle 85 to
either of its extreme positions may release the
ratchet and allow spring §1 to carry the slide 44
forward either to the limiting abutment afforded
- by the nut 105 or to some position determined by
the position of cam-follewer roll 44 on the feed
cam 239,

In a semi-automatic operation, it may be da-
sirable to have the machine shut down the cam-
shaft 2¢ (and, hence, all operations timed there-
“by) for each rotation of the camshaft 2¢{. Such

10

“bhe seen that the first function to occur as the

control lever 85 is moved from the restocking

_position 85’ is the movement of the feed shoe 45

from the dotted-line position 45’ to reengage the
ring 33 of the feed tube; continued motion of
lever 8§ causes cam surface i06 to release its

- coacting member {08, thus permitting stock-~-feed
- spring §1 to hold a newly fed bar agginst the

10

15

stock stop 28 (against which the new bar has
been bumped) through the feed shoe #5. This
holding operation may take place after the spin-
dles have been restarted and just before the

- collet jaws are closed, and the holding may be
-sufficient positively to urge the stock 9 against

the stock stop 28, thus assuring good initial use

of the newly leaded stock.

semi-automatic operation may be effected by a

manual opening of a switch 76’ in series with the
normally-open switch 7# and with the solenoid 72.
Thus, with switeh 76’ closed and with hand crank
88 In ils infermediate position, the stock-feed
functions may be disabled (slide 44 held in
drawn-pzack position by pawl 123) while waiting
for the spindie carrier {§ to index around to the
desived positicn, whereupon switch 78’ may be
opened to shut down camshzait 21 (at the effective
position of cam 76). In such case, the spindles
- will continue to rctate, and by throwing in the

-canmshafi~cluteh lever 77 the camshaft may again
be started; however, as long as switch 78’ is open,
the camshaft wiil operate only onre revolution for
each cluitching operation of lever 77.

©8 to its normal or upper position, and the feed
-tubes 22 which had been effectively disabled will
ve automatically picked up again by the draw-
back shoe 5% and by the feed shoe 45 as the tubes
are autormatically indexed to the feeding station.

If new stock has just been loadad into the ma-
chine or if there has been a semi-automatic oper-
ation of the machine, it may be that the spindles
will have been rotating while the collet jaws have
been cpen at the feed-out station. In such event,

the stock 8 will have been loosely held in the '

collet for a short period of time, and the stock
may “walk” backward a small amount from the
desired fed-out position.
should then ke clamped, and if the machine
shouid proceed through a full cvele of indexed
automatic operation, at least one piece of stock
way have peen so short as to require rejection.
- In order to avoid this sort of Jifficulty, I in-
corporate into the functions controlled by handle

85 means for assuring the application of a final 55

In

incremental hclding thrust as the handle 8y is
returned into its normal position (Fig. 2).

I the collet jaws

20

25

For purposes of simplifying the drewmgs and
the description, I have shown and described my
invention in application to a single-index type
of machine wherein each spindle is indexed a

- single station for each operation. It will be un-

derstood, however, that the presently described
form may be readily applied to multiple-index
machines, such as those which perform dupli~
cate eperetlens s:1mu_lteneeus1y on two or more
spindles and in which each index operation in-
velves a spindle displacement of two or more
stations. In the latter type of machine (. e. g

~ double-index machine), stock-feeding operations

30

After ad-
justments are made, the operator may move lever

- the single feed-slide means 44 to a double- 1ndex B

40

45

dexed multiple—spmdle bar machines.

‘the stock has been exhausted.
provides assurance that stock will be consumed

simplicity of

would take place simult aneeusly for two spindles,
and in the form shown, the attachment of an- -
other feed shoe, such as the shoe 48, on the shaft

{60 and in feeding ellgnment with the thrust ring
22 on spindle {2 would suffice. Similar simple
modifications in the drawback and tripping
mechanisms could be employed for eppheatwn of

machine, as will be clear.

Iv will be seen that I heve descrlbed a,n in-
genlous mechanism for improving the efiiciency
of bar machines, particularly au’cometleelly in-

With the
features provided by my invention there need be

a minimum of time consuined in setting up the

machine and in- restocking a spindle in which .
My invention alsc

to the maximum extent possible.
operation is assured by the employment of a

‘multi-purpose single control means, with an in-
-cremental hold feature that may materially re- L
duce the number of rejects due to insufiicient

feeding, following any interr uption of autemetlc

- operation of the maechine.

the form shown, this additional movement is

derived from a small cam surface 106 in the

form-of a wedge formed on an offset part of the 60
boss 187 for the handle crank 85, and the cam

~ or.wedge {06 is positioned for operative engage-

While I have described my mventlen in detail
for the preferred form shown, it will he under- -'

stood that modifications may be made within the
Scope of the invention as deﬂned in the appended S

- claims.

ment with the head 185 at the back end of the
~rack bar 104. In Fig. 6; it will be. seen that for

the normal pesmen (solid lines) of control han-
dle 385 the cam or wedge surface 106 is out of

engagement with the head membsar 185, How-

ever, for the restocking position 85 of handle
&5, the cam surface {06 will have so engaged the

~ head 1085 as to retract the rack 194 by an amount

equal to the rise of the cam surface 108.
rise prefera,bly takes effect prior to dlsenga,ge—

ment of feed shoe 45 from the rmg 33 of the feed

70

This

tube in a movement of handle 85 from the normal

posﬂuon toward the restockmg pesﬂ;lon It will

75 manually operable means. contmllmg the opera- e

I claim:

~ 1.'Inan automatic bar mechme or the 111;@ 9
frame, -stock-chucking means,

slide means for feeding StOCK 0 said chucking

means, leng1tudma,11y acting resilient means urg- o
Ing said feed slide means in a stock-feeding di- -
‘rection, cam means in drlvmg relation with said

feed-shde means against the aetlon of said re-

silient -means for retracting the same, holding
means including a part engaging said frame and
including ene-way-engagmg cluteh means effec- = .
- tively engaging said feed-slide means against the =
actlon of said resilient means and independently = -

- 0f the metanta,neous position of sald-cam means,

stock-feeding
“means including longitudinally reciprocable feed-
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tion of -sz2id cliitch -means, and meails ihecluding g
Gam ‘effective dpon a ‘displacement of said man-

‘ually ‘operable ‘means and before engagement :of -

s5aid cluteh means to effect an iincremental with-
drawal of said ‘feed-slide means, whereby in a
position  of cluteh- -engagement said feed-slide
means may be held in an incrementaslly with-
drawn position so that upon a return of said
manually operable imeans t0 a position disengag-
ing said clutch means said feed-slide means may
he resilienitly fed said incremental distance.

2. A machine ‘gecording to claim 1, in which
said clutch meahns indliides a longitudinally ex-
teénding meinber ‘with a ‘part to be engaged by
sgid second-mentioned ‘cam and with a part to be
clutched to said feed-shde means.

3. In gn automatic bar machine or ‘the like, a

spindle, drive ‘means for -said -spindle, stock-
-chucking means carried by ‘said spindle, -stock<«
feeding means including a feed tubein-said-spin-
dle and longitudinally reciprocable -feed-slide
means for feeding said feed tube, feed ‘means-con-
nected in feeding relation with said feed-~slide
means, said -feed-slide -means including ‘a yield-
able abutment ‘in drivihg relation with said feed
tube -in a Tretracting displacement :¢f the -same,
spring means carried by -said feed-slide means
and-opposing yieldable displacement of said abut-
ment with a force less than the -frictional grip
of said feed ‘tube oh the -stock ‘but sufficient to
move the said tube in the absence of a grip upon
‘stock, a lateh -and {ripping means for:said latch,
‘said tripping means ineluding ‘a longitudinally
extending member -interceptable by ‘said -abut-

ment -member ‘in ‘an unyielded position ‘thereof

‘and clearing said ‘abutmeérnt member when said
‘abutment -member ‘has ‘been ‘yieldably displaced,
whereby upon interception of said longitudinally
extending -member by said yieldable abuirentv
‘member said latch may be tripped, first disabling
means for said feed means and positicned 1o
effectively disable said Teed ‘means uponl a ‘trip-
ping of said latch, second disabling means for
said drive means, and a single manually ‘oper-
able resetting means for said latch, said man-
ually operable means being manually -‘movable in
g, first movement from a2 normal -position to an
-abnormal position-and actuating said second dis-
abling ‘means in such first movement, ‘whereby
said spindle -may be stopped -in response to-such
first -inovement, said -manually operable -meatis
‘being manually movable in a second moveient
from ssid abnormal position to said normal posi-
tion and being connected o Teset said -lateh
means during said second movemeht, whereby
upon said second movement of szid aiagnual
means the funections disabled by both said ‘dis-
abling means may be enabled.

4. Tn an automatic bar machine or the llke ‘a

spindle including a collet therein, feed-finger

means for said spindle for: feedmg -bar sitock
therein, Iongltudmally movable feed-slide means
for said feed-finger means, cam means in con-
trolling relation with said feedslide means and
with said collet for operatmg said -feed-slide
means and said collet in t1med relaticn, retract-
able abutment means carried by said feed-slide
means and drwmgly -engageable with said feed-
finger means in an extended posi tion thereof,
externally sccessible manual actuating means for
said retractable -abutment means and including
a longltudmany extending member, ‘a longitudi-
nally slidably keyed connection between said lon-
gitudinally extending member and :said ‘retract-
able abutment means, whereby said abutment

12
megns may be .retracted by 'said manual actu-
ating member for g plurality :0f possible longi-
tudinal positions of said feed-slide ‘means, :dis-
abling means for said cam meahns, said disabling

5 means . being connected to-said manual actuating
means to effectively gisable said cam medans upon
an actuation of said manual means which ‘galso
retracts said retractable abutment ‘means, siid
disabling means and said abutment means being

10 also:so connected to said manual actiiating means
that said gbutment means is extended and said
disabling means is rendered  ineffective upon

another operation of said manual actuating
means.

15 5. In‘an-automatic bar machine -or the like, a
Spindle :including 'a collet, feed~finger means for
feeding ‘stock to said -collet, ¢cam ‘means for op-
erating said collet and said feed-fingeyr ‘theansin
timed relation, longitudinally movable feed-=slide

20 ‘Ineans including a follower for sald cam Tieans,
movable abutment means carried by said 'slide
means and sgid feed-finger means and in a driv-
ing gbutinent relation between said slide means
and said feed-finger means in a retracting ‘dis-

o5 placement ‘of ‘said slide, resiiient means ‘carried
By ‘said slide ‘means and urging said abutment
means toward a first. position for abutnment with
said feed-finger means, whereby if szid feed-
finger means engages:stoek for a-retracting sitroke

30 "0f said slide'said resilient medns may -be:stressed

through a lost motion represented Oy 8 ‘move-
mernt of said abuitnient means to a second .posi-
tion, and whereby if said feed-finger means ‘be-
comes - disengaged from the end of the stock said
Tesilient means ‘may -either ‘prevent such 1ost
imotioniin ‘a retracting displacement of said slide
means or will ecause -return of said ‘dbutiment
means to ‘said first ‘position ‘immediately upon
disengagement of said feed-finger means from
40 the -stock end, rand longitudinally extending
-reans positioned for interception by ‘said ‘abut-
ment -means when said abutment mearns is'in‘said
first position during 'a retraction ‘of -said slide,
said last-defined means being connected to dis-
45 able-said cam'means when intercepted and being
‘positioned for no interception when said abut-
‘ment means-is in said second Tpositicn ‘during a
-fretractwn .0f -said slide.
6. In‘an automatic bar machine or the like, 4
5g spindle including a collet, feed-finger ‘means for
Said spindle for feeding bar:stock therein, longi-
tudinally movable: feed-slidemeans for said feed-
Jfinger megans, and ‘a camshaft including ‘cam
Theans in c¢ontrolling relation with said feed-~slide
55 Tneans and with 'said collet :for ‘operating said
feed-slide means and said collet in tiied rela-
tion, an abutment member carried by said feed-
slide ‘means and -in ‘lost-motion relation ‘there-
with for thrusting engageément with said feed-
go finger ‘means, resilient ‘means carried by said
- feed-slide mealis and urging sald member ‘into
a-first -given relation with said ‘feed=slide means,
said-abutment member being driven against ‘the
action ‘of said resilient rmeans to a secongd rela-
g5 btion with said -feed=slide ‘means upon thrusting
ngainst -said feed-finger means when :said feed-
finger means-is engaging a piece of :stock, rsaid
resilient means being -sufiiciently ‘strong to move
said -abutment means to said frst relation swhen
7o said feed-finger means becores ‘disehgaged from
g -piece -of ‘stock, dnd lohgitudinally ‘extending
camshaft-disablinginiéans responsive'to’the posi-
tioning of ‘said:abutment member :in ‘said-gedond
relation for disablihg ‘Sdid -camshaft when “the
15 position ofsaid inembér reflects a-disengagement

G
o




e —

2,659,127

13

of said feed-finger means from the stock being

fed, said longitudinally extending disabling means
being poised for actuation upon a movement of

said abutment member through such lost mo-~

tion, whereby immediately upon feed-finger dis-
engagement from the stock there may be an actu-
ation of said disabling means. |

7. A machine according to claim 6, in which
said member includes a shoe to abut said feed-
finger means and a crank positioned in accord-
ance with the position of said shoe, and in which
said last-defined means includes latch means
positioned to be tripped upon assumption of a
given angular position of said crank and upon
a given displacement of said feed-slide means.

8. In an automatic bar machine or the like, an.

indexible spindle carrier, a plurality of spindles
in said spindle carrier, collet means and a feed
tube for each of said spindles for chucking and
feeding bar stock therein, feed-slide means en-
gageable with feed tubes successively indexed

into a feed-out station for feeding the same at

said station, cam means for actuating said collet
means and said feed-slide means in timed rela-
tion at said station, a first abutment shoe carried
by said feed-slide means for feeding abutment
with a feed-tube at said station, a second abut-
ment shoe carried by said feed-slide means for
withdrawing abutment with said feed tube at
said station, a lost-motion connhection between

one of said abutment shoes and said feed-slide.

means, means carried by said feed-slide means
and urging said one shoe in the direction in
which said one shoe is to be used for thrusting
and with a force less than the frictional force of
engagement of said feed-finger means with a

10

15

20

14

piece of stock, whereby said one shoe may be
forcibly displaced through said lost motion for
every movement of said feed-finger means in
said direction as long as there is sufficient stock
to be fed so that said shoe may be in one of two.
positions relatively to said feed-slide means de-

pending upon whether said feed-finger means en-

gages the stock, and longitudinally extending
means poised for actuation immediately upon a
movement of said shoe to the position repre-
senting no stock engagement, said last-defined
means being connected to disable said cam means,
whereby said cam means may be disabled while
the empty spindle is at the feed-out station so
as to permit restocking without delay at the feed-
out svation. | | -

9. A machine according to claim 8, in which
said lost-motion connection is between said sec-
ond abutment shoe and said feed-slide means,
whereby said cam means may be disabled after a

withdrawal of said feed-finger means should said

feed-finger means become disengaged from a

- piece of stock during such withdrawal.
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