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PHILO M. BEERS, OF BRIDGEPORT, CONNECTICUT.

NEEDLE-GROOVING MACHINE.

DPRCIFICATION fm‘ming part of Letters Patent No. 378,489, dated February 28, 1888.

Application filed Nwemher 2, 1887, Serial No. 254,035, (No mnﬂel.}-

Lo all whom tt may concerr:

Be 1t known that I, Puiro M. BEERS, a
citizen of the United States, residing at Bridge-
port, in the county of IFairfield and State of
Connecticut, have invented certain new and
useful Improvements in Needle-Grooving Ma-
chines; and I do hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled in

the art to which it appertains to make and use -

the same. | _
My Invention has for its object to simplify

‘and improve the construction of this class of

machines, the speeial objeet being to facilitate
the adjustment for different sizes and styles of
needles and to greatly increase the capacity of
the machine. With these ends in view I have
devised a novel feeding mechanism, a novel
device for stopping the machine should the
supply of needles become exhausted, or should
the jaws fail for any reason to grasp-a needle,
and have so organized the machine that but
one mechanism requires adjustment in chang-
g from one class of needles to another.

I will now proceed to deseribe my novel ma-
chine, referring by numbers to the accompany-
ing drawings, forming part of this specifica-
tion, in which— o

Figure 118 a side elevation of the entire ma-
chine, a needle having just been placed in the
dies; Fig. 2, a partial side elevation illustrat-
ing the feeding mechanism in the retracted po-
sition, the needle just acted upon having been
dropped; Iig. 3, an end elevation of the feed-
Ing mechanism, the position of the parts cor-
responding with Iig. 1; Fig. 4, a plan view of

the feeding mechanism, the position of the ;

parts corresponding with I'ig. 1; Fig. b, asimi-
lar plan view, the position of the parts corre-
sponding with Ilig. 2, except that the com-
pleted needle has not been dropped; Fig. 6, a

detail view illustrating the construetion of the |

automatic stop mechanism, the parts being in

position to receive a needle; Tig. 7, a similar

view, a needle having been grasped by the dies:

- Fig. 8, a similar view illustrating the action of

5G

the stop mechanism when no needle has passed
into the dies; Fig. 9, a detail sectional view on

the line z # in Iig. 1, illastrating the mechan-

Ism which releases the clutch-dog that con-

- nects the shaft for actuating the feeding meeh-

‘mechanism.

1, and is designated by 13.

anism with the driven shaft; Fig. 10, a detail
sectional view on the line y y in Fig. 1, illus-
trating the mechanism for connecting the
shafts; Fig. 11, a detail sectional view illus-
trating a portion of the feeding mechanism:
¥ig. 12, a detail sectional view illustrating the

14, detail views illustrating the preferred con-
struction of the lever for returning the car-
riage; Fig. 15, a cross-section of the hopper,
table, &c., showing the cross-slides in position
to receive a needle; Fig. 16, a similar view
showing the cross-slides at their forward posi-
tion; Iig.17, a detail section on the line zzin
Fig. 7, showing the mechanism for closing the
dies; and Fig. 18 is a detail rear elevation of
the die-carriage. .

Similar numbers denote the same partsin all
the figures.

1 denotes ashaft driven inany sanitable man-
ner—ifor example, a worm, 2, engaging a worm-
wheel, 3, as shown in Fig. 1. |

4 1s an independent shaft placed in line with
shatt 1, to which it is intermittently connected
by a cluteh, 5. These shafts are journaled in
suitable bearings under the bed of the machine,
which I have designated by 6.

7 1S a cylinder or barrel on shaft 4, which is
provided with cam projections, indicated, re-
spectively, by 8, 9, 10, and 11. ”

12 18 a table at the front end of the machine,

55

‘construction of the gripping-jaws; Figs. 13 and

Gc
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the left, as seen in Iig. 1, upon which is placed

the hopper and the feeding and extracting
The dies by which each needle is
held during the operation of grooving, the
movements of the die-carriage, and the cutters
by which' the operation is performed are the
same as 1n my former patents, No. 217,921,
dated July 29,1879, and No. 258,695, dated May
50, 1882, and will therefore not be deseribed
in detail. Oune of the cutters appears in Fig.
1he upper and
lower dies are designated, respectively, by 14
and 15, and the sliding die-carriage by 16.
17 denotes the hopper which is attached to

table 12, and is provided with slots 18 in op-
posite sides thereof.

19 denotes a carriage sliding in ways in the
table, . | | |

The hopper is made widest ab the end to-
ward the front of the machine and the needles

100
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are placed therein with the shanks at that end | der the hopper—ready to receive another nee-

of the hopper. Thehopper narrows down to-
ward the bottom and leads into curved pas-
sage 20, just wide enough to receive a single
needle. The needles are agitated in the hop-
per and cansed to feed down freely by means
of a curved spring, 21, secured to the inner end
of a lever, 22. Thisleveris pivotedin ayoke,
23, swiveled in a bracket, 24, upon the table.

25 is a block secured to the sliding carriage
and having an incline, 26, and an undercub
circular groove, 27. A ball depending from
the outer end of lever 22 engages this groove,
so that as the carriage moves backward and
forward, upward, downward, and lateral mo-

tions are imparted to spring 21, eausing 1t to

enter the groove at one side of the hopper and
lift the needles therein at each reciprocation
of the carriage, substantially as in my former
patent, No. 339,361, dated April 6, 1886.

28 and 29 denoie, respectively, upper and
lower cross-slides which are caused to recipro-
cate under the hopper. The forward end of
the lower cross-slide extends outward beyond

the upper cross-slide, and is provided with a-

projection or thickened portion, 29%, the up-
per surface of which is level with the surface
The rear edge of this
projection and the forward edge of the up-
per cross-slide are both undercut, as clearly
shown in Figs. 15 and 16, an undercut groove
or recess being thus formed betweensaid slides,
the lower slide forming the bofttom of the re-
cess, which is adapted to receive one needle at

a time from passage 20 and carry it out {rom

the hopper, ready to be moved forward to be
acted upon by the grooving mechanism, as will
presently be fully explained.

The reciprocatory movements of the cross-
slides may be imparted in any suitable man-
ner, preferably, as shown in the drawings, by
a lever, 30, pivoled to the table. One end of
this lever is provided with a roller, 31,adapted
to engage a switeh-cam, 32, and the other end
is connected to the cross-slides, as shown in
Figs. 15 and 16. |

30* denotes the pivot-pin which connects le-
ver 30 with the cross-slides. This pin 1s fixed
in the upper cross-slide and extends downward
and engages a slot, 29° in the lower cross-
slide. The switch-cam is pivoted to the slid-
ing carriage, and i shown 1n 1ts normal posi-
tion in Fig. b, in which position it is held by
a spring, 33. As the carriage moves forward
from the position shown in Fig. 5, roller sl en-
gages the outer wall of the switch-eam, first

presses it inward against bloek 25, the spring.

yielding, and then travels along the outer wall
of the switch-cam, the effect of which move-
ment is to force the cross-slides inward and
carry the needle-groove out from under the
hopper. .As soon as roller 31 has reached the
rear end of the switch-cam, spring 34, one end

of which bears against a projection on lever

30, acts to force the rear end of said lever in-
ward, as shown in Fig. 4, and returns the cross-
slides to their former position—that 1s, un-

dle. During the return-movement roller 31
travels along the inner wall of the switch-cam.

In practice I preferably make lever 30 in
two parts, as indicated in Figs. 4 and 5, both
parts being journaled on the same pivot and
provided with projections between which a
strong spring, 35, is placed. This spring 18
strong enough, so that in ordinary use 1t
yields but slightly, so that with each recipro-
cation of the carriage a corresponding recip-
rocation of the cross-slides takes place. Should
the cross-slides become wedged, however, as
by an imperfect needle or from any cause
whatever, spring 35 will yleld and prevent any
breakage of the parts when the forward move-
ment of the carriage takes place. This spring
is adjusted by a set-screw,35" 1t will of course

‘be understood that while the parts of the feed-

ing mechanism are moving from the position
shown in Fig. 4 to that i1n Fig. 5 the cross-

slides remain stationary. The Instant the

cross-slides have reached the position shown
in Fig, 4 the needle-groove will be directly

‘below passage 20, so that a single needle will

drop from the passage down into the groove.
The operation of the cross-slides will be
clearly understood from Figs.15and 16. When
the return movement takes place, the upper
slide of course moves first, which separates
the undercut edges of the two slides, opening
the needle-groove slightly.  As soon as pin
30* engages the outer end of slot 29° in the
lower cross-slide, the latter begins to move
backward also, which movement continues un-
til the needle - groove 1s under the hopper,
when a needle drops into the groove, asclearly
shown in Fig. 15. When the parts have

70
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80
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102
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reached the position shown in Figs. 5 and 15,

they are ready for the next forward move-
ment of the cross-slides. At the proper time
the upper slide moves first and the forward

' edge thereof 1s closed against the needleinthe

IIO

oroove, the needle being thus held firmly be-

tween the undercut edges of the two slides.
As soon as pin 30 engages the inner end of
slot 29°, the lower cross-slide begins to move
forward also, and the parts move to the posi-
tion shown in Iigs. 11 and 16, the needle-

oroove having passed out from under the hop-

per, carrying the needle with if, as will pres-
ently be more {ully explained.
ings I have shown the hopper as held in place
by serews 17%, which pass throuagh slots in the
cross-slides.

35" denotes a friction-spring secured to the
table and bearing against block 25, to insure
steady movement of the carriage. The ex-

tracting mechanism consists of two gripping-

jaws, 36 and 37. The rear end of the shank

In the draw-

115

120

125

of jaw 36 is pivoted to a block, 38, upon the -

carriage, this jaw being stationary relatively
to the other jaw. Jaw 37 1s pivoted about

midway its length between ears 39 on the

shank of jaw 36, and swings toward or from
gaid jaw, as will be more fully explained.

40 is a set-screw which passes through the

I30
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shank of jaw 37 and engages the shank of jaw |

36, acting as a stop to limit the movement of

the jaws in opening. |

41 1s a bracket secured to jaw 36, and 42 a
plate adjustably secured to this bracket, which

1s provided with a finger, 43, carved in suit-

able form to engage the needle in the groove
between the cross-slides. (See Fig. 11.) This
finger acts to force the needle forward between
the dies ready to be operated upon by the
grooving-cutters when the forward movement
of carriage 19 takes place.

As already stated, the movements of the die-
carriage and the grooving-cutters, not being
part of my present invention, will not be de-
seribed in detail. |

'The forward and backward movements of
carriage 19 and the cross-slides, the carrying
forward of the needle into the dies, and the
movements of the gripping-jawsin taking the

needle from the dies and dropping it are all

accomplished through the instrumentality of
a lever, 44, pivoted in the present instance in
the bed of the machine. The upper end of
this lever passes through a slot, 45, in table

12, and a corresponding slot through the car-

riage, and rests in a recess, 46, in adjustable
plate 47, secured to slide 48, which is adapted
to reciprocate longitudinallyin undercat ways
i carriage 19, plate 47 projecting over the
slots, as clearly shown in Figs. 4 and 5. Turn-
Ing now to 1ig. 12, which is a reverse view of

- jaw 306, 1t wiill be seen that said jaw is con-

10

45

50

53

nected to the forward end of slide 48 by alink,
49, Figs. 4 and 12. Both show the position of
the parts at the 1nstant the grooving action of
the cutters has ceased and the needle is ready
to be extracted from the dies. As lever 44
begins to move backward, carrying slide 48
with 1, the first action is to raise the jaws by
means of the link. This movement places the

jaws on opposite sides of the needle. An in-

stant later, as the lever continues to move
backward, 1t engages inclines 50 at the rear
ends of the 1nner sides of the shanks of the

jaws, forcing the shanks outward and causing

the Jaws to grip the needle firmly. The con-
tinued backward movement of the lever car-
ries the jaws, the carriage, and all of the parts
carried thereby back to the position shown in
Fig. 5. The instant the forward movement of
the lever begins 1t leaves inclines 50, thus al-
lowing the shanks to close together and the
jaws to open, which releases the needle and
allows 1t to drop out into a suitable receptacle
below. As already stated, shaft 1 is continu-
ously in-rotation, but the operations of the

grooving mechanism and of the extracting and.

feeding mechanism are alternate—that is to
say, suppose the grooving of the needle to
have been completed, the grooving mechanism
ceases to act instanlly and the movement of
the other mechanisms begins, the finished

needie being removed from the dies and a new
one inserted, ready to be clamped in position
and operated uvpon by the cutters. The in-
stant the forsward movement of carriage 19,

.

|

carrying the feeding and extracting mechan-
1sm, 1s completed, shaft 4, carrying the cams
bywhichthe partsarecoperated,is diseconnected 7o
from shaft 1 through the antomatic action of
clutch 5, and the grooving mechanism is again
placed in operation through the automatic ac-
tion of another clutch, which I have desig- .
nated by 51. (Seen at the right in Fig. 1.) =5
When the operation of grooving a needle is
completed, the forward movement of die-

carriage 16 1s stopped automatieally through

the action of mechanism fully deseribed in my
former patent, No. 217,921. 30
In order to make clear the operation of my
present invention, I shall refer briefly to cer-
tain parts fully illustrated and described in
my said former patent. o
52 1s a shaft having at its inner end a bev- 8s

eled gear,which, by means of gear-connections

and cams, (not shown in this case,) imparts
the necessary forward and backward move-
ments to the catters. Cluteh 51 conneets this
shatt with a gear-wheel, 53, which is continu- g¢
ously in rotation. |

54 1s a cam on shaft 52, and 55 an L -shaped
arm upon a lever, 36. The inner end of this
leveris pivoted to a fixed point,and at or about
the center thereof it is pivoted to a verti- g
tically-movable block, 57, ecarried by rod 58, °
and pressed downward—that is, to its normal
position—by a spring, 59. -

60 (see I'ig. 3) is a lever the outer end of
which engages block 57 and the inner end en- 100
gages the feeding mechanism (not shown) for
die-carriage 16. 'When the die-carriageis car-
ried inward—that is, toward the right—the
operation of which will presently be fully, ex-
plained, plate 61 at the rear end thereof en- 105
gages clutch 51 and conneets shaft 52 with the
hub of gear-wheel] 53. --

It should be understood that the eutters are
continuously in rotation, but are only moved
inward to their operative position by the ae- 110
tion of shaft b2. | |

Theoperation of grooving the needle is com-
pleted during asingle rotation of shaft 52. As
soon as the grooving operation is completed,
arm 55 drops into a noteh (not shown)in ecam 115
o1, causing block 57 to drop from the position
shown, and causing lever 60 to disconnect the
feeding mechanism (not shown) which actu-
ates the die-carriage.  An instantlater cam 62
on the hub of gear-wheel 53 acts to disconnect 120
shalt 52. These parts all operate as in my
said former machine. In my present machine
L extend rod 53 downward, or provide an addi-
tlonal rod, 63, as shown in the drawings, in
line with said rod, and support it in a sleeve, 125
64, upon the bed of the machine. This rod
rests against the end of a lever, 65, and acts,
when pressed down, to tiit said lever, which

lifts a spring-lateh, 66, and releases the spring-

actnated dog 67 of clutch 5, thereby connect- 30

ing the Independent shaft 4 with shaft 1.

This imparts rotation to cylinder 7, having
the cam projections 8, 9, 10, and 11, which
actuate the feeding and extracting mechanism,




15e)

the stop device, which I shall presently de-
scribe, and the lever, which causes the return
movement of die-carriage 16, 1In Ifig. 1 the
position of the parts 18 shown at the mstant a,
needle is about to be acted upon by the groov-
ing-cutters, and in Fig. 2 the position of the
parts at the instant a finished needle has been
dropped by the clamping-jaws, carriage 19
having just commenced the forward move-
ment. The forward and backward movements
of this carriage, and incidental to sald move-
ments all the movements of the feeding and ex-

~ tracting mechanism,are caused by the engage-

Is

20

30

35

10

ment of roller 6§ at the lower end of lever 44
with cam projections 8 and 9 upon the surface
of cylinder 7. Turning now to Fig. 1, as soon
as the needle has been carried for Wa.rd be-

tween the dies,and before it has been clamped
there,the operation of which will presently be
explained, dog 67 of cluteh b 1s engaged by a
stationary cam, 69, carried ordinarily by the
shaft-bracket, and retracted, thereby discon-

necting the mdependent shaft from shaft 1.

The cams upon cylinder 7 and the parts actu-

ated thereby will consequently remain in the
position shown 1n Ifig. 1. Assoon as lever 65
is tilted at the completion of the grooving op-
eration, in the manner already explained, dog
67 1s released again, thereby connecting shafts
4 and 1, and imparting rotation again to cyl-
inder 7, the movement of said cylinder being
over from back to front, as indicated by the
arrow in Fig. 3. Astherotation of the cylin-
der proceeds, the outer end of the inner wall
of cam projection 8 first comes in contact with
roller 68, and moves iever44 from the position
shown in Fig. 1 to the position shown in Fig,
2. As sald roller travels along this cam-wall,
the first action of lever 44 1s to move slide 48
backward, which, by means of link 49, lifts
the clamping-jaws on opposite sides of the
needle. As the backward movement of the
lever continues, 1t engages inclines 50 at the

- rear ends of theJaW ehanks, causing the jaws

45

5O

SN

#18)

to grip the needle firmly. The eontmued
movement of the lever moves the carriage to
the position shown in IFig. 2. At the instant
the backward movement of the carriage is com-
pleted roller 68 will have reached the end of
the inner wall of projection 8, and will be en-
gaged by the outer wall of projection 9. (See
Figs. 1 and 2.) As the roller travels along
this wall,lever 44 is caused to swing backward
again to the position shown in Iig. 1. The
first action of this lever in the return move-
ment is to release the jaws so that the needle
drops out. The lever then, by engagement
with the recess in plate 47, moves slide 48 for-

ward, which lowers the jaws agaln, in which

position they are carried forward. By this

- time plate 47 will have engaged a plate, 70, on

the carriage, so that the continued movement of
the lever forces the carriage forward through
the engagement of the plates. TIinger43 now
passes into groove 29 in the cross-slide and
forces the needle forward into the dies.

forsvard movement of the needle will be com-

- The

‘bracket upon the die-carriage.

.
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| pleted at the instant roiler 68 has reached the

end of the outer wall of cam projection 9 on
the cylinder, the parts being now in the po-
sition shown in Fig. 1, in which position they
remain until the ﬂ'roovmg of the needle 1s
completed, as already stated. .

It will of course be understood by those fa-
miliar with the art that in this class of ma-
chines the operation of grooving is performed
while the die-carriage,denoted 1n this instance
by 16, 18 moving toward the left—that 1s, to-
ward the table carrying the feeding and ex-
tracting mechanism. When the parts have
reached the position shown in Fig. 1, and the
needle has passed into the dies, the first opera-
tion is to close the dies upon the needle, lock-

ing it 10 place, 28 will presently be explained, -

and the second to move the die-carriage for-
ward—that 18, toward the right sufficient dis-
tance,sothatthegrooving-cutters,when moved

forward into operative position, will begin to-
i act at the desired portion of the needle.

This
‘“refurn movement,”” as I term it, of the die-
carriage is effected by means of a lever, 71,
pivoted to the bed of the machine. Theupper
end of this lever 18 provided with a set-screw,
forming an adjustable point of contact. with
the die-carriage, and thelower end is provided
with a roller, 72, which is engaged by cam
projection 11 on the cylinder, which acts to
swing the upper end of the lever inward and
move the die-carriage to the desired position.
As has already been explained, when this car-
riage has reached the extremeof its movement
foward the right, plate 61, at the rear end
thereof, actuates clutech 51 and again moves
the grooving-cutters into operative position.

t Inorder to 1nsure, however, that the grooving

mechanism shall not act unless a needle has
been placed in the dies, I have provided a
stop device, which prevents the return of the
die-carriage should the needles have become
exhwueted or should the gripping-jaws for
any reason fail to operate per feetly I thus
insure that the grooving-cutters shali under no
circumstances come 1n contact with the dies.

73 denotes arock-shaft journaled in suitable
bearings on the die-carriage, which serves the
deuble_ purpose of aetuatlnﬂ* mechanism for

70

73

30

90

I1QG

105

110

IL§

closing the dies upon the needle and unclosing

them again, and also mechanism for control-
ling the stop device. Themechanism for clos-
ing and unclosing the dies isclearly 111ustrated
in BJG‘S 17 and 18

14 denotes a lever fulerumed in a suitable
The forward
end of this lever 1s pivoted to the upper die,
as 1s clearly shown.

16* denotes a lever pivoted to a suitable
stump at the outer edge of the die-carriage.
This lever extends inward, and its inner end
engages a cam, 73% at the rear end of rock-
Shafb 73. The movement of the rock-shaft and
cam being oscillatory, the action is of course

to raise and lower lever 16* at each oscilla-
At the rear end of lever 142 is a set-
serew, 14°, the end of which bears against le-

tion.

120

125

I30
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ver 16% so that the upward movement oflever | In the absence of & néedle from the dies, how-

16" tilts the rear end of lever 14* causing the
forward end to clamp the upper die down
irmly upon the needle, the backward move-
5 ment of cam 73* of course acting torelieve the
pressure of said die upon the needle. In prac-
tice the recar end of lever 14* is made heavy
enough to drop by gravity and lift the die the
Instant lever 16* isallowed to drop by theback-
10 ward movement of cam 732
16° denotes a set-screw in lever 167, the point

of which engages the die-carriage. By means

of these two set-serews I am enabled to adjust
the upper die so as to clamp the different sizes

t5 and styles of needles. | |
16° denotes a stop, in practice made adjust-
able, which limits the forward movement of
the needle—that is, it stops the needle at the
cxact place necessary in order to cut the

20 groovesaccurately. Thestop deviceiseclearly

1lustrated in Figs. 6, 7, and 8, and consists,
essentially, of a plate, 74, pivoted to the for-

ward end of the die-carriage. A curved fin-

ger, 70, projects upward from this plate. This

25 finger is 8o shaped that in use its end rests
against the needle, as shown in Fig. 7, the
needle being represented as held between the
dies. . |

- 76 denotes a spring on the under side of the

;O plate, which bears against a pin or suitable
projection. Theaction ofthis spring is to hold
the point of the finger against the needle, asin
IFig. 7; or, should it happen from any cause
that no necedle is received by the dies, the

35 spring will throw the finger over to the posi-
tlon shownin Fig. 8, dropping the plate down,
80 as to leave opening 77 in the die-carriage
uncovered. Thisopening is made amply large
to receive the upper end of lever 71.

40 7818 a cam on shaft 73, which, as soon as
the dies are unclosed by cam 73* and levers
14* and 16% engages the outer end of plate 74
and moves said plate and the finger from the
position shown in Fig. 7 to that shown in Fig.

15 6, and holds it there while the extracting and
~ feeding mechanism are operating—that IS, un-

til the new needlehas been placed between the
dies. As soon as the new needle has been
placed in the dies, the cam 73" acts to close the
50 dies and lock them upon the needle. Assoon
as the locking of the dies has been effected,

~ cam 78 moves upward again to the position
shown in Figs. 7 and 8, releasing plate 74.

It a needle has been properly grasped by the
55 dies, the end of the finger now rests against
the needle, as clearly shown inFig.7. Should
16 happen, however, that a needle has not
been received by the dies, the finger SWings
by, and the plate drops down to the position
60 shown in IFig. 8, leaving opening 77 in the die-
carriage uncovered. After the movements
Just described the next movement is the
movement of lever 71 to return the die-car-
riage. If the needlehas been received by the
65 dies, plate74 must be in the position shown in
Fig. 7, and is engaged by the upper end of

sald lever, andthe carriage moved backward.

ever, the downward movement of the plate, as

in Fig. 8, uncovers the opening so that the up- 7o
per end of the lever passes into it, moving by

the plate, but not coming in contact with the -
‘carriage at all, so that the latter is not moved,

and the grooving-cutters are consequently not
thrown into operative position. In practice I 75
preferably make lever 71 in two parts, sub-
stantially as shown in Tigs. 13 and 14, both of
said parts being journaled on the same pivot,

a set-screw being provided to adjust their
position relatively to each other, and a strong 8o
spring, 79, also adjusted by a set-serew placed
between the parts. This spring is of course
strong enough to carry the die-carriage back-
ward in the ordinary working of the machine; |
but should it happen from any cause, how- &5
ever, that the die-carriage should become
‘“set,”’ spring 79 would yield, and thus avoid

the danger of breakage of any portion of the
machine. Rock-shaft 73 is actuated by means

of a Dbell-crank lever, 80, pivoted under the go
bed of the machine, and having upon onearm

a roller, 81, which is adapted to engage the
left wall of projection 10 on the eylinder and
‘the right wallof projection 9. The other arm

of the bell-crank lever is connected, by means 05
of a link, 82, with a rod, 83, which recipro-
cates 1n a suitable sleeve secured to the bed of

the machine. At the upper end of this rod is

& yoke, 84, which is engaged by the rod 86 of
crank 85 on rock-shaft 73. The crank-rod is roo
of course made sufficiently long to allow for

the reciprocation of the di¢-carriage,as clearly,
shown in Figs. 1 and 2. In Tig. 6 the posi-
tion of the parts correspouds with Figs. I and

3. As roller 81 rides along the wall of cam 103
Pprojection 10, the upper arm of the bell-crank
lever 18 swung downward. This moves cam

78 from the position shown in Fig. 6 to that
shown in Figs. 7 and 8, and permits finger 75

to rest against the needle or elseto swing past, 110
and the plate todrep down outof the way,un- =
covering opening 77 in the die- carriage.
After roller 81 has reached the end of the wall
of cam-projection 10, it passes off onto the in-
ner—that is,the right—wall of eam projection 115
J.  The position of parts shown in either
Kigs. 7 or 8 is that at which the rotation of
cylinder 7 ceases, as has already been ex-
plained. Assoon asthe forward movement of

the cylinder commencesagain,roller 81 travels 120
in the opposite direction down the inner or
right wall of cam projection 9, the action of
which is to move cam 78 back to the position
shown in Fig. 6, carrying the point of finger
75 away from the needle, so that there shall be 1
no obstruction to the ready withdrawal of the
needle by the gripping-jaws and the placing
of the new needle between the dies by the feed-
ing mechanism. When the parts have reached
the position shown in Fig. 6, roller 81 will I30
have passed off from the wall of cam projec-
tlon 9, and the parts will remain in the posi-
tion shown until said roller is again engaged

3
e

| by the left wall of projection 10, as shown in
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T'ig. 1,the action of which is to cause the lock- |
ing of the dies again, and also at the proper
time to throw the end of finger 75 against the
needle or else to prevent the return movement
5 of the die-carriage,as has been fully explained.
As the operation of each mechanism and its
connection with the other mechanisms has
been already fully explained in this specifica-
tion, further description of the operation of the
1o machine would be superfluous.
Having thus desceribed my invention, I
claim— | |
1. The combination, with a hopper for nee-
dles and an agitating - spring, of upper and

15 lower eross-slides adapted to pass under the

- hopper and having formed between them a
oroove of sufficient size fo receive a single
need]e. | , |

2. The hopper terminating in acurved pas-

20 sage, 20, and an intermittently-acting agitat- |
ing-spring, in combination with cross-slides 23
and 29, having undercut edges to form a nee-
dle-groove. |

3. The combination, with the hopper, of an

25 upper cross-slide undercut ab its forward edge,
and a.lower cross-slide having at its forward
end a projection, 29° undercut at its- rear
edge, a needle-groove being formed between
sald edges, having for its bottom the lower

30 cross-slide. |

4, The combination, with the hopper an
the reciprocating cross-slides having a groove
adapted to receive a needle {from the hopper,
of a curved fingeradapted toengage the groove

3¢ and move longitudinally therein to carry the
needle forward.

5. The combination,with the table and hop-

per, of carriage 19, the cross-slides having a

oroove adapted to receive a needle, and fin-

40 ger 43. | |

6. The combination,with the table and hop-
per, of carriage 19, carrying a switch-cam,and
a lever, 30, pivoted to the table, one end of said
lever being connected to the cross-slides and

45 the other adapted to engage the switch-cam.,

7. The hopper and lever 30, in combination
with the upper and lower cross-slides, the lat-
ter having a slot, 29°, and pin 30%, which con-
nects the lever with the upper cross-slide and

g0 engages the slot in the lower cross -slide,
whereby the movement of the upper cross-
slide in both directions is caused to begin first.

8. The combination, with lever 30, of the
upper cross-slide undercut at its forward edge,

¢5 the lower cross-siide having slot 29" and pro-
jection 29% undercut at its rear edge, and pin
30°, connecting the lever with the upper cross- |
slide and engaging the slot in the under cross-
slide.

60 9. The combination, with the hopper and
lever 30, of the upper cross-slide having slof
29* and projection 297, said projection and up-
perslide forming between them aneedle-groove
having the under slide for its bottom,and pin

63 30% connecting the lever with the upper slide

7 andengaging theslot in the lower slide,where-

|

by the upper slide is caused to start backward |

first to widen the groove and to start forward
first to elamp the needle between the slides.

10. The combination, with the table and hop-
per, of carriage 19, carrying a switch-cam, the
cross-slides, a two-part lever pivoted to the
table, which engages the switch-cam and reeip-
rocates the ecross-slide, a spring, 34, to hold
the hopper in operative position, and a spring,
35, between the parts of said lever,which ylields
to prevent breakage should the cross-slides
become wedged. ' o
" 11. The combination,with the table, the car-
riage, and the cross-slides, of lever 30, made 1n
two parts, both of which are pivoted to the ta-
ble, spring 34, which holds the lever in oper-
ative position, and a spring, 35, between the
parts of said lever, as and for the parpose set
forth. | |

12. The combination, with the table, car-
riage, and cross-slides, of two-part lever 30,
springs 34 and 35, and adjusting-serew 357

13. The combination, with the table, car-

riage, and cross-slides, of lever 30, switch-cam
32, and springs 33 and 34.

14. The combination, with the carriage and
cross-slides, of the gripping-jaws, and lever 44,
whereby said jaws are operated and ‘the car-
riage is reciprocated.

15. The combination, with the carriage and
the cross-slides having a needle-groove, of the
oripping-jaws upon the carriage, slide 43, and
a link conneeting said slide with the gripping-
jaws, substantially as described..

16. The combination, with the carriage and
lever 44, of jaw 36, whose shank is pivoted to
the carriage to permit movement in the verti-
cal plane, and jaw 37, pivoted to jaw 36 and
adapted to swing in the horizontal plane, the
shanks of said jaws having inclines 50 at their
rear ends, which are engaged by lever 44 to
close the jaws.
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17. The combination, with lever 44 and jaw

36, pivoted to siving in the vertical plane, of
jaw 37, pivoted to jaw 36 midway its length,

11O

to swing in the horizontal plane, the shanksof

said jaws having inclines 50, as and for the
purpose set forth. | |

18. The carriage, jaw 36, pivoted thereto,
and jaw 37, pivoted to jaw 36, in combination
with slide 48, and a link connected to-saild

slide and to jaw 36, whereby the reciprocation

of the slide is caused toimpart an upward and
downward movement to the jaws. |

19. The carriage, the jaws having shanks
provided with inclines 50, and the slide hav-
ing recessed plate 47, in combination with a
link connecting the slide to the jaws, and le-
ver 44, which engages the inclines to close the
jaws and engages plate 47 to raise and lower
the jaws, substantially as described.
~ 20. The carriage having plate 70, the jaws
having shanks with inclines 50, and the slide

‘having recessed plate 47, in combination with

link 49, pivoted to the slide and to one-of the
jaws, and lever 44, which engages plate 47 to
reciprocate the slide, carries said plate against
plate 70 to move the carriage forward, and en-

15
120

125
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gages theinclines to close the jaws and return | having opening 77, the dies, andlever 71, of a

the carriage to its retracted position.

21. Jaw 386, whose shank is pivoted to the
carriage, and Jaw 37, pivoted tosaid Jaw mid-
way its 1{31’.1@13]1 the shanhs of both jaws hav-
ing mulmea 50 in combination with lever 44,
Whl(’,h engages the inclines to open the shanks,
thereby closing the jaws, and a set-serew, 40,
In one jaw, which engages the other to limit
the movement of the shanks toward each other
in opening the jaws.

22. The combination, wmh the cross slides
having a needle-groove, of the carriage, jaws
36 and 37, and a ﬁnﬂ er C‘!I‘I‘led by jaw 3{} Whlch
as the carriage moves forward, engages S‘le
groove and carries the needle te the Opemtmﬂ
me(,h’l.msm |

23. The combination, Wlth the mrrmﬂe and
thecross-slides having a needle-groove, ofjaws
36 and 37, pivoted tothe carriage, anda finger
carried by jaw 30 and cldapted bo engage the
needle-groove, asand forthe parpose set forth.

24. ’I‘he comblmtmn with the cross-slides
having a needle-groove, of the jaws and an ad-
JﬂSt’LbIO slide carued by one of said jaws, and
having a finger adapted to engage the needle-
groove, as and for the purpose set forth,

25. Thecombination,with the earriage, jaws,

‘and cross- -slides, of lever 44 and a cylmder 7,

having cam pm}ectmns adapted to Oselllfbte

- sald lever.

O

60

26. The combination, with the carriage, jaws,
cross-slides, and Gonnectmﬂ' mechfmlsm sub-
stantially as described, of an oscillating Tever
for actuating said puts, and a {riction-spring,
35°, bemmg agalinst a portion of fhe carriage
to msure stea dv movement of the parts.

27. The combination, with the hopper, car-
riage, jaws, andtheer OS‘S -slideshavinzaneedle-
groove, of slide 48, a link eonneetma the slide
with the jaws, a finger carried by one of said
jaws and engaging the needle-groove, and os-
cillating lever «ié whereby the needles are
taken fmm the hopper carried to the operat-
ing mechanism, extracted therefrom, and
dmpped Subsmntmlly as described.

28. The combination, with the dies and re-
ciprocating die-carriage, of the cross-slides
and earriage 19, c"trrymﬂ the jaws, and finger
43, whereby the needles are fed to the dies
Smtﬂy and’ removed therefrom after bem«CJF
acted upon.

29. In a necedle-grooving machine, the die-
carriage having anopening, 77, andaswinging
plate adapted £0 eover%ald opening or to dmp
down out of the way, in combination with an
oscillating lever, 71, adapted to engage said
plate to retarn the car riage to ifs normal POSI-
tion or to pass into said openim* without mov-
ing the carriage when the plate has dropped
dow

20. The Combumtlon, with the die-carriage
having opening 77, of plate 74, adapted ‘to
cover Sa-id opening, andaspring, 76, adapted to

‘throw sald plate downward, leaving the open-

ing uncovered, substantially as described.
31,

The combination, with the die-carriage |

plate adapted to cover sald opening, and hav-
Ing a finger, 75, a spring acting to throw said 7o
pl&te downward to uncover fhe opening, and
anintermittently-acting cam,whichalternately
engages the plate to hold the fin ger away from

hthe 1188(116‘111(] releases 1t, perzmttmg the fin-

ger to drop against a needle in the dies or to 753
swing past the dies, permitting the plate to
drop down if no needle has been received.

32. The combination, with the cross-slides
having a needle-groove, the jaws, and finger
4.3, of the die-carriage having an opening, 77, So
the dies, a plate adapted to cover said open-
ing or to drop down out of the way, and hav-
ing finger 75, a cam adapted to alternately en-
gage and release said plate, and an oscillating
lever, 71, which engages the plate to retract 83
the die-carriage when said plate 1s held up by
a needle in the dies, and passes intosaid open-
ing wheu the plate dmps down.

33. The combination, with the jaws, the die-
carriage having opening 77, the dies, and a
plate pivoted to the die- carriage which 1s
adapted to cover said opening or to drop down
oub of the way, of oseillating lever 71, whieh
engages the plate to retract the die - carriage
when a needle has been received by the dies, 95
and passes into the opening without moving
the die-carriage when no needle is received by

QQ

o]

| the dies and the plate drops down.

34. The combination, with the jaws, the die-

carriage having opening 77, the dies, and a 100

plate pivoted to the die - carriage which 18
adapted to cover said opening or to.drop down

out of the way and 1s provided with a finger,

79, adapted to engage the needle held by the

dies, of oscillating Tever 71, which engages the 105
plate to retract the die-carriage when a Teedle
has been received by the d ies, and passes into
the opening without moving the die-carriage
when the plate 1s not held up by eng wement
of the finger with a needle in the dies.

30. In a needle-grooving machine, the com-
bination,with the die- carriage hfwmﬂ an open-
1ng, 77, Of a plate pivoted Lo the carriage and
fxchpted to cover said opening, and 08(3111(113111*0
lever 71, substantially as deseribed.

36. The combination, with the die-carriage
having opening 77, and a swinging plate, 74,
adapted to cover said opening, of lever 71, and
cylinder 7, having a cam projection which 1s
engaged by said level as and for the purpose
set forth.

a7. T'he combination, with the die-carriage
having opening 77, plate 74, adapted to cover
sald opening, and oseillating lever 71, of rock-
shaft 73, having a cam adapted to engage said
plate, as and for the purpose set forth.

38. In a needle-grooving machine, the com-

I1O

115

120

125

bination, with plate 74 and rock-shalt 73, hav-
ing a cam adapted to engage said plate, and a
crank, of rod 83, having a yvoke engaging the
crank-rod, abell-crank lever engaging cam pro-
jections on cylinder 7, and a link connecting
said rod with the beil-crank lever.

29. The combination, with the hopper, the

[30
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cross-siides having a needle-groove, and finger | the cam projection, and a Sprmg, 79, between

43, of rock-shaft, 73 h'wnw cam 73“* the up-
per and lower dies, a,nd mtermedlate mechan—
ism, substantially as deseribed, whereby the
0‘-3(,111@1)1011 of the rock-shaft cfmses bhe auto-

matic opening and closing of the dies.

40. The combination, w1th thefeeding mech-

‘anism, the dies, and the cutters, of rock-shaft

73, and inter medmte eonnectlons substan-
tially as described, for opening and closing
the dies.

41. The combination, with the upper and
lower dies, and rock- shaft 75, having cams
73%, of lever 14* pivoted to the upper dle and
level 16%, which engages the cam and is en-
gaged by lever 14*, whereby the latter is tilted
to close the dies upon the needle.

42. The upper and lower dies, and a lever,
14*, pivoted to the upper die, in combination
with a rock-shaft having a cam, and a lever,
16" which engages the cam and is engaged’ by
lever 142,

43. The combination, with the dies, the die-
carriage having opening 77, a plate adapted
to cover sald opening, and lever 71, for mov-
1ng the carriage backward, of a ]evel for clos-
ing the upper die, and a rock-shatt having
cams 73" and 78, one of which engageés said

plate and the other actuates the lever which

closes the die.

44, The combination, with the dies and the
rock-shaft having cam 73% of levers 14* and
16*, having set-screws 14" and ]f‘" ag and for
lhe purpose set forth.

45. In a needle-grooving machine, the com-
bination, with the die-car riage and a eylinder
having ¢ cam projection 11, of the two-part le-
ver 71 spring 79 between the parts of said
lever, and a set-screw for adjusting said parts,
wher eby should the die-carriage become set,
the spring would y1e1(1 and prwent breakdﬂe
of the parts.

46. The combination, with the die-carriage

and anintermittently- rotatmo* cylinder having
a cam projection, 11, of two-part lever 71, one
of said parts having a set- -Serew enwagmg the
die-carriage and Lhe other a roller engaging

the parts of said lever, which 1S adapted to
yield should the die-car riage become set.

47. The combination, with the jaws, oscil-
latmg lever 44, the grooving-cutters, the die-
carriage havmﬂ' a plate 61, ‘md an oscillating
lever for retracting the die-carriage, of a shaft,
52, eluteh b1, actuated by said plate, through
which motion is imparted to said shaft to
move the cuttersinto operative position when
the die-carriage is retracted, a cylinder hav-
1ng cam’ projections which actuate the levers,
and a cluteh, 5, through which motion is 1m-
parted to Smd cylmdel when the grooving op-
eration is completed.

48. The combination, with the jaws, the cuat-
ters, the die-carriage, and osciilating levers
44 and 71, of a cylinder having cam projec-
tions which actuate said levers, shaft 52,

through which the cutters are moved into op-

erative position, cluteh 51, through which mo-
tion 1s imparted to said shaft when the die-
carriage is retracted, and clutch 5, through
which motion is imparted to the eylinder when
the grooving operation is completed.

49. The combination, with power-shaft 1,
shaft 4, having a cylinder with cam projec-
tions, and cluteh 5, having a clutch-dog, 67,
adapted to connect said shafts, of a stationary
cam, 69, for withdrawing the dog, a spring-
lateh, 66, to hold it withdrawn, and a lever,
65, whereby the spring-latch 18 tripped, sub-
stantially as described.

50. The cluteh, cross-siide, ]dws die-car-
riage having pl&te 74, and rock-shaft 73, in
combination with levers 44, 71, and 80, and
an intermittently.-rofating ecylinder having
cam projections engaged bysald levers, where-
by the needles are ied forward to be acted
upon and extracted and dropped at the com-
pletion of the operation.

In testimony whereof I affix my signature in
presence of two witnesses.

| PHILO M. BELERS.
Witnesses:
A. M. WOOSTER,
B. H. LEE.
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