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To all whom €t may concer:

Be 1t known that I, HENRY IB. MORRIS, a
citizen of the United States, residing at Michi-
gan City, in the county of I.a Porte and State
of Indiana, have invented certain new and
usefunl Improvements in Machines for Mak-
ing Chains, of which the following is.a speeci-
fication.

My invention relates to the manufacture of
sheet-metal chains of the kind in which the

links are each composed of a short length of

sheet metal bent centrally to form a loop and

‘having two eyes on its ends which register
with each other and through which extends

the loop portion of another link in the chain.

In the manufacture of this class of chains it
has been customary heretofore to first punch
out from a strip or ribbon of sheet-metal link-

blanks, which are nsually assembled in a well,
from which they are delivered one at a time
to bending mechaniswm.
ever, the link-blanks are fed directly to the

bending mechanism and are joined to the pre-

viously-formed portion of the chain and then
bent into final form. -

The object of my invention is to manufac-
ture chains of this character by improved
mechanism which 1s rapid and certain in its
operation. and produces an article free from
flaws. My invention comprehends improve-
mentsinthe mechanism forfeeding the stock,
the mechanism for punching the eyes and for

punching the link-blanks from the stock, and

also in the mechanism for joining links as
they are formed to previously-made chain,
and in mechanism for giving final form to
the links. |

I have embodied all of my presentimprove-
ments in a power-driven machine which is en-
tirely antomatic, a metal ribbon or strip of
indefinite length being automatically fed to
the punchers whleh fmm the links and the
links as fast as formed being automatically
joined to the pI'eViously-formed chain; butl

do not wish to limit my invention to a power-

driven machine or one which is automatic, as
some of the operations may be performed by
hand or someof the mechanism may be hand-
operated, and some parts of the mechanism

0o may be used 1ndepeudently of the others. 1

have endeavored to point ount the novel fea- |

In some cases, how-

| now known to me.

tures of my invention in the'elaims at the end
of this specification.

Instead of feeding the stock by means of'

feed-rolls, which ha,ve heretofore commonly
been em ployed, I employa feed-pawl the end

of which extends through one of the eves cut

in the stock and when moved forward gives
a proper definite movement to the stock.
Thus there is no danger of the feed mechan-

“ism slipping or failing for any cause to feed
the stock to the proper extent at each opera-

tion, it obviously being very important that
the stock should be fed to the same extentin
each operation in order that the eyes of the
link - blank may exactly register when the
blank is bent.

Heretofore the link-blanks have been cut
or punched from the stock before they are
bent, and separate mechanism has been em-
ployed to bend the links. DBy my improve-
ments I simultaneously sever the link-blank
from the stock and bend it into such form
that it may conveniently be threaded into the
last link of the previously-formed chain and
may then be readily closed by a short move-

‘ment of properly-constructed link- closmﬂ' de-

vices.

The link-closing devices which Tem ploy are
also of an 1mproved construction, and these,
with other partsof the invention, Will be here-—
inafter fully described.

The accompanying drawings show my im-
provements embodied in an automatic ma-
chine organized to operate in the best way
Such parts of the mech-
anism as are not necessary to a full under-
standing of the invention are omitted, and

thesemay be of any common or or dm‘u‘y con-

struction.

Figure 1 is a ﬂ'enelal fmnt elevation of the
-machme the cam-shaft and chain- feedmn* de-

vices bemn" omitted in order that the 013]161
parts of the mechanism may be more clearly
seen, the mechanism for holding the com-
pleted chain, the finger-lever, the adjusting
mechanism,

being shown in section. FIig: 1 1S a general

plan view on about the same scale as Fig, 1,
the housing, the sliding head or puneh-gate,
and the intermediate shaft being removed In
order to bettel exhibit the remaining parts of .
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" the machine.

10

20

-anism for closing the links.
elevation of the same.

Fig. 3 is a right-hand’side ele-
vation designed to 1llusbmte particularly the
finger and the means for operating it.
4 is a right-hand side elevation designed 'LO
illusﬁrate particularly the mechanism for
joining a new link to the previously-formed
chain, the mechanism for closing the link,
the devices for adjusting the new link pre-
vious to being closed, and the mechanism for
feeding the chain. Fig.5isaright-hand side

elevation illustrating particularly the mech-
anism for feeding the stock and the mechan-

ism for feeding the completed chain. Fig. 6
is a detail view, on an enlarged scale, of the
holder for the eompleted chain and Lhe mech-
Fig. 7 is a rear
IFig. 8is arear eleva-
tion of the holder with the link-closing mech-
anismremoved. Kig. 9 is an enlarged detail
view, partly in section, showing particularly

the blanking punch and die, the finger, and.

the link-adjusting devices. Fig. 10 is a view
similar to Fig. 9, but taken at right angles
to that of I'ig. 9. Iig. 11 is a detail view

showing particularly how a new partially-

~closed link 1s -joined to the last link of the

30
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- end of the upper link-closing lever.
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previously-formed chain. Fig. 12isa similar
viewshowing thesame parts, the finger, which
is also a tr ansfel ring device, being w1thd1 AWn
from the newly- formed pmtlcﬂl} bent link.

Plﬂ‘ 13 .i1s a detail view showing how the

nexv1y~formed partially - bent ]i11k is drawn
agalnst the mouth of the holder and how the
comnpressing-levers operate to close the new
link. This figure also shows how.the adjust-
ing devices operate to adjust the position of
the link before 1t is closed. Fig. 14 is an en-
larged detail view, in front elevatlon of the
ﬁnger; Fig. 14“:is a plan view of the same.
Fig. 151is an enlarged detail plan viewof one
Fig. 16
18 a rear elevation of part of the mechanism
for operating the feed-pawl. Fig. 17 is an
enlarged side elevation of a modified form of
supporting-bridge for feeding the stock.
Theworking parts of the machineareshown
as mounted upon a flat horizontal bed- -plate 1.

From the rear portion of the bed-plate rise two
housings 2 and 3, which are provided with par-

allel vertical ﬂ'mdeb 4, between which slides a

head or gate 5. This gate 1s operated from a
shaft 7 by means of a crank 6 thereon and a

connecting-rod 8, which is preferably made

In two parts oppositely screw-threaded and
joined by a sleeve-nut 9.  The crank-shaft 7
is journaled in bearings on top of the hous-
ings 2 3 and is driven by a pulley 10 orin any
other suitable way. A horizontal shaft 11 is

- mounted above the forward portion of the

60

bed-plateinsuitable bearingsin standards 12,
rising from the bed-plate. Motion is impar ted

- to 1}]115 shaft from the crank-shaft 7 through

the mediumof anintermediate shaft 13, Whmh
is situated at the left side of the machine and

18 so inclined as to extend upward and back-

- ward from the left-hand end of the shaft 11

to the left-hand end of the shaft 7. Theshaft

FIU’-
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13 is journaled tiear its lower end in a stand-

ard 14, rising from the bed-plate, and near its
upper end in a bracket 15, rigidly attached to
the left-hand housing 3. Upon the ends of
the shaft 13 two miter-gears 16 and 17 are

‘mounted, said gears belntr arranged to engage
two similm' miter-gears 1819, Seeured, respec-

tively, upon the left-hand ends of the shafts
7and 11l. Theconstruction and arrangement
of these parts are such that the shaft 11 is re-
volved synchronously with the crank-shaft or

7°

75

driving-shaft 7, so that the cams hereinafter

described, which are carried on the shaft 11
| > ) )
perform one complete revolution at each revo-

80

lution of the driving-shaft7, and consequently

‘ateach full stroke of the Slldm o head or punch-

gate o.

A strip or ribbon of metal 20 from which
the link-blanks are cut, is fed tmnsversuly
across the machine from left to right by mech-
anism soon to be described. The link-blanks
are punched outlongitudinallyin a single row
from the strip, which is preferably a little
wider than the links to be formed. Secured
to the lower end of thesliding head or gate 5,
near 1ts left-hand side, are two punches 21 22.
These project vertically downward and are
adapted to form the two eves 24 in the link-
blank. Theyarearranged toreciprocate over
adie 23, mounted below Them on the bed-plate.
A btllppel 26 of ordinary construction is rig-
idly attached to the upper side of the die 23
for disengaging the metal strip 20 from the
punches When Lhey ascend, and a recess 27 in
the stripper serves as a guide to insure the
passage of the strip across the die in a correct
line. A punch 28, which for convenience will
be called the ¢ bl.-mlung-pu nch,” is secured to
the lower end of the sliding head 5, near the
right-hand side thereof. This pu nch is fitted
to a die 29, mounted below it on the bed-plate.
The blanking-punch and its die are of the
form of achain-linkand arearranged to punch
out the linksfrom the metalstrip20. A strip-
per 30, similar to the stripper 26, is employed
for disengaging the ribbon 20 from the punch
when it ascends. The two dies 23 and 29 are
disposed in a straight line and at such a dis-
tance apart that a length of the strip 20 a lit-
tle gr ea,bel Lha,n that of two links is ab all times

to insu r'e the fornmblon of pe1fe(,t lml{s The
upper surfaces of the dies 23 and 29 are pref-
erably on the same plane with each other, and
they are connected together by a hor IZOIthELI
piece of metal 31, which Icalla*¢br idge” and
whose upper surface is level with the dies.
The die 23 is S‘uppmted upon a block 23*, the
middle forward portion of which is recessed
or hollowed out to permit the pieces of metal
punched outof the strip 20 to fall freely. The
die 29 is supported upon a block 292, It is
also provided with a large recess 29° o make
room for the chain-assembling mechanism
hereinafter to be described. o
>efore proceeding with the description of
the operation of the dies I will first describe

- B0 n
J-I-h. T HE A a1
- i
] Sl

"oa o e L
' 1
1 a . -
i .

Qo

95

100

105

110

115

120

125

130




5

10 1Ings to and fro.

IS

20 scending too low by a forw&rdly -projecting

627,870 | ' _ g

the cotistruction and operation of the feeding | pair of the pleviousiy punched eyes 24 are

mechanism.

At the rear side of Lhe dles 23 29 1s arranged
‘a horizontal bar 32, which I call the “feed-—
bar.” This bar is supported in two bearings
33 34, mounted on the bed- plate
the feed bar 1s rectangular in cross-section
to preventit from rollmg, and 1t 1s so mounted

that 1t may be slid horizontally in its bear-
A feed-pawl 36 is pivoted |

on a stud 35, projecting forwardly from the
feed-bar at a point between the punches 22
and 28. The free end of the pawl extends
downwardly and to the right, the arrange-

ment being such that the pawl is directly over:

the mlddle of the strip 20, and its free end is
formed to enter and engage one of the eves
24 which have been punehed Iin the strip.
The end of the pawl is prevented from de-

pin 367, secured to the pawl near its free end.
This pin not only limits the descent of the

- pawl, but also prevents the strip 20 from ris-

25

30 per surface of the brldﬂ‘e 31.

ing and so becoming disengaged from the
pawl A spring 27, wound upon the stud 35,
engages the pawl and impels it downwald
upon the strip 20. Preferably the free end

of the pawl extends for a short distance be-

low the strip 20, entering a groove in the ap-
The main or
blanking die 29 is also for the same purpose
Corr espondmﬂrlv grooved for a short distance

- to permit the pa,wl to travel a short distance

35

40

45

~over its left-hand end. It will thus be seen
that the feed-pawl is arranged between the
punching and the blanking dies and that
- the metal strip is fed fommrd by a positive
and secure engagement of the pa,wl with the
strip.

The feed-bar is actuated by the followmﬂ*
mechanism: On the lower side of the feed-
Dbar, near its middle portion, is formed a rack
- 38, Whleh engages a curv ed rack or segment
39 secured to a horizontal shaft 40, whleh is
Joumaled in bearings 41 42 mounted on the
bed-plate. The shaft 40 is dlspoqed at right
angles to the feed-bar and extends forward
from the rack 39 through an opening in the
~die-block 23%. A pinion 43 is secured on the

so forward end of the shaft 40 and engages a

535

curved rack or segment 44, centrally pwoted
onastud 45,mou nted in the forward bearing 42
vertically over the shaft 40. The upper por-
tion of the circular rack 44 is provided with

a forwardly-projecting stud 46, which carries

a friction-roller 47, engaging a cam-groov e 43,
formed in the burface of a 19V01v1no‘ cam 49
which I call the ‘“feed- cam,” and Whlch 18
rigidly secured to the cam-sha,ft 11.. At each

6o revolution of the machine and at proper

‘65

‘times the circular rack 44 is oscillated to and
fro and an oscillating movement is imparted
to the shaft 40 and cwcular rack 39, thereby
reciprocating the feed-bar.
given to the feed-bar is such that at each op-

eration the strip 20 is fed forwald so that a |

Pr efembly-

of 1ts loop begins.

bent links of a uniform shape.

The momon thus

in proper position under the blanking-punch
with reference to the new link to be formed.
- As before described, the strip 20 in passing
from the die 23 to the dle 29 moves through a
bridge 31. < The construction of the budﬂ'e

-_shown asem bod1ed in the machineisr eﬂ‘arded

as the best form to use; but when very thin

“metal is employed for the manufacture of the

chain I preferably cover the bridge with a
cap-piece recessed upon its lower mde for the

strip and grooved through its top for the pas-
sage of the pawl 36.
the edges of the strip 20 are guided-and held

By this arrangement

down, so that the strip is prevented from be-
ing bent. This form of bridge is fully shown
in detail in Fi ig. 17, the br 1dﬂ"e-block 2 being
recessed at v for the metal strip and gr ooved

at z for the passage of the feed- deWl

The lower end of the main or blanlilng
punch 28 is of a peculiar formation. It has

a centrally - concaved recess «, occupying
about one-third the area of the end of the

punch and joining at b outwardly and up-
wardly projectinﬂ' surfaces c.
partof the curveisin the middle of the punch
and the lowest portions thereof are at points
within the opposite sides of the punch, the
formation corresponding in general outline to
the parts of the finished link where the curve

this formation of the punch is that in its de-
scent the two flat portions of . the link con-
taining the eyes are first punched out, from

the stmp 20, and by the progressive descent
of the puneh the middle portion of the link is
afterward punched out, being at the same
time curved into a loop in consequence of the

concaved curved shape of the middle part of
the puunch. The punch 28 is of such form,
however, as not to bend the ends of the ll_nk
close. together, as they are in the finished

chain, but toleave them so far apart that one

of them may be easily passed through the
eyes of a finished link. Alink in this c,ondl-
tion, which I call ““half-bent,” may readily
be fully closed into its ﬁnished form by a
compressing force subsequently applied to
the bent or loop portion thereof. -
Owing to the great difference which exists
between different metals and even between
different parts of the same metal strip as to

temper, hardness, pliability, and elasticity it

would be praetlcally impossible for the punch,
as above described, to produce unaided half-
Forinstance,
a link cut from a hard non-elastic piece of
metal would not ordinarily be closed so faras
one cut from a softer and more pliable piece,
andif the punch were formed to properlyshape

" the hard links then the softer ones would be
closed too far, so that they could not be joined

Uni-

to the last link of the finished chain.
formity in this particular is secured by means

of adevice which I call a ‘““finger,” but which

also serves to receive the hnk from the punch

The highest
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~and to carry it or transfer it into enn'awement | presently expla,med the finger also operated

20

30

'W1th the chain already made.

‘While the use of a finger is not absolutely
necessaryinthe ma,nufaeture of chains where-
in apunch and die like that just described are

'emplﬂyed, yet to obtain the best results and
‘to insure uniformity such a fingeris a hi ghly-
important factor, and 1 ther efore alwaya pref—
erably employ it,

io

‘The finger 58 is constructed a.nd operated
as follows Upon the bed-plate,at a short dis-

tance in front of the main die 29, is a stand-
ard 50, to the upper portion of which is cen-
trally pwoted a right-angled bell-crank lever
51, one arm of Wthh extends upward, while

the other arm extends forward. A friction-

roller 52 on the farwa,rd arm of the lever en-
cares a (,ctm-groove 53, formed in the side of

a revolvm o cam-wheel 94, secured on the cam-

shait 11. To the end of the upright arm of
‘the bell-crank lever is pivoted a lever 55,

which I call the *“finger-lever.”
is'located at a pointa short distance forward
of the middle of said lever, and the leveris
normally ‘in nearly a horizontal position, its
forward end being a little higher than its rear

The pwot

end. A friction-roller 56, pivoted upon-the
forward end of the ﬁnﬂ'er lever, engages a

cam- frroove 57, formed in the mde of the cam-
'-'wheel 54. ' The rear end of the ﬁngel -lever

- extends under the main die 29, entering the

35

40

45

50

55

60

large recess 29" in the die- bloek 29 near its

nght-haund end and reaching to a point to the
rear of the link- apertme in sald die. From
this point the lever is' bent at a right angle
homzontally to the left to a point correspond-
ing with the middle-of the die. Thence said

level is bent upward in a substantially ver--

tical direction and then forward and slightly

upward to a point couespondlnﬂ* with the

middle of the die, where it terminates in the
fingeér proper, 58, which is in form substan-
tmlly cyhnducal and rises above the adjoin-
ingportionofthefinger-lever. Itcorresponds

-i-n-.fshape with the '-insid_e of the loop portion
of a half-bent link and is of such thickness
that it may enter the narrow middle portion
of the die and may be elevated so that its

upper surface is substantially level with the
upper surface of said die.
the upper portion of the finger-lever to rise

to the required height, the lower side of the

die 29 is recessed at tha,t part adjoining the

finger-lever, and the rear side of the die-plate

18 thlckened upon its uppersurface, as shown
in Fig. 10, to reinforce it, as it might other-
wise be Weakened by the recessing of its un-
der side. When the finger is elevated to its
highest position, it is ‘then substantially in
econtact with the lower side of the metal strip

- 20, which rests upon the die 29, and each link
- as 11_: is punched out is caused by the bending

action of the punch 28 to be wrapped over |

the finger, so that the middle or looped por-
tion of the link embraces the finger tightly.
The finger thereby serves to receive the half-

holder,

In order to allow

to bring said partially-for med link into en-

ﬁ'afrement with the chain already formed.
" The construction and arrangement of the
parts for operating the finger are such that

the finger may by the actmn of the finger-le-
ver 55 a,nd cam-groove 57 be elevated and de-

pressed. It may also by the action of the bell-

-crank lever 51 and cam-groove 53 be moved

forward and ba,ckward mdependently of its
rising-and-falling motion.

That portion of the chain which has already
been formed and assembled is held in a holder
¢consisting of a hollow block 59, erected upon
the bed-plate in front of the die 29 and ex-
tending partly beneath it. A honzontally-
dlsnosed recess or tube 60, formed in the
‘extends from front to rear thereof,
and 1bs bore oonespond& in form with the

chain -links which are to pass through ‘it.

The form of the bore is illustrated in end ele-
vation in Fig. 8, and it is such that it fits the
wide flat eye portwns of the link, so that its
eyes shall be in p031t10n one over the other

and its grooves at its top and bottom substan-

tmlly fit the loop portions of the links.

‘The tube 60 is ptefela,bly formed by mak-

ing the hollow block 59 in two part}s and form-

ing one half of the tube or bore in the uppel-
'pmt and the other half in the lower part.

A horizontal lever 61, which Icallthe ‘‘lower
compressing -lever,’ ”is journaled in the for-

ward portion of the hollow block 59, being

fixed upon a short-shaft 62, which ettends
horizontally thmuwh a cor1esp0nd1nw recess
in the block 59. The lower compressing o-lever
extends to the rear of the block 59, its rear
end being bent upward and forward to fit the
lower .sude of the loop portion of a finished
chain-link. Above the chain- tube 60 is a le-

ver 63, called the ‘“ upper compressing-lever.”

It is journaled in the hollow block 59, being
mounted upon a short shaft 64, S1tuated ver-
tically above and disposed parallel to the
shaft 62.  The lever 63 extends from the hol-
low block to the rear, whence it is bent down-
ward at a point ver Lmally over the correspond-
ing portion of the lower compressing-lever 61,
sald bent portion being conformed to the shape
of the loop of a finished link. The holder-
block 59 is recessed away at the extreme rear
end to allow the rear ends of the compressing-
levers to close. The jawsorrear ends of the
compressing-levers are of a thickness corre-
sponding substantially with the Wldth of the
loop portion of a link.

To the left-hand ends of the shafts 62 and
64 are rigidly attached two gears 65 66, which
engage one another, as shown in I‘w 6, in

such manner that the cﬂmpressm n'-levers a,ra..

caused to move in opposite dlrectlons ‘when
they are operated.

"The upper lever 63 is extended for a shmt
distance forward of the holder-block in a hori-
zontal direction, its forward end being pro-
vided with a friction-roll 67 which engages

bent link from the punch, and, as will be | a cam-groove 63, fo1m.ed in the side of the
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cam 69, mounted upon the. cain-shaft 11. By
the operation of this cam-groove the upper
compressing-leveris at proper times oscillated
vertically and the lower lever, through the

medium of the gears 65 66 ;just desorlbed is

oscillated in the opposite direction for open-
ing and closing the compression-jaws.

The chain already formed is contained in |

the chain-tube 60, its last link projecting to

the rear beyond the compressing-jaws, which -

latter are normally closed upon the loop por-
tion thereof. DBy this arrangement the eyes
of said link project to the rearward of the
compression-jaws, and the disposition of the
parts is such that said eyes are directly under
the left-hand free end of the half-bent link,
which is held upon the finger 58, formerly de-
scribed. 'Thefinger being depressed in a ver-

tical line, the left-hand free end of the half-

bent link 70 1s caused to pass through-the

eyes of the link 71, held between the compress-

ing-jaws, which I also call ““holder-jaws,” in-

‘asmuch as they perform the important func-
tion of holding the last link of the chain in

proper position toreceive the new link. "The

ﬁnger 58 descendsuntilits lower side is nearly

in contact with the link 71, as shown in Fig.
11, which suffices to engage the half- bent link
70 therewith. |

In order to pr event any displacement of the

~link 70 in its descent, a guide 73 is attached

35

to the rear end of the upper lever 63. Said
cuide consists of a vertical groove formed in

the lever, which extends upwerd so far that

the link 70 when 1fs descent begins immedi-
ately enters said groove. The upper surface

~of the guide 73 is normally at such a height

40

45

that the link 70 enters it as soon as it begins,

to descend; but the guide is not high enough
to be touched by the left-hand end of the link

while said link is being punched out and bent.
The forward side of the groove is formed to.

overlap one edge of the link 70, thereby hold-
ing it in engagement with the guide during
its descent. 'The rear side of the groove does
not overlap the link, as one overlapping sur-
taceissufficient. Theloweredgeof theguide
73 is slightly beveled, as shown in Fig. 11, the

~ rear portion being higher than the f01 ward

50

portion.
a little to feolhtate the entrance of the half-
bentlink. Afterthefinger by its descent has

introduced the half—bent link 70 into the link

55

6o

65

_.order to facilitate the entrance of the loop
portion of the half-bent link into the chain-

loop of link 70, as illustrated in Fig. 1
‘in order to facilitate this operation the finger

71itismoved horizontally to the rear, thereby
drawing itself out of engagement with the
2, and

58 may be tapered very slightly.

The rear side of the guide 73 is recessed
away at its lower portion 74 to permit the
withdrawal of the finger; but said recess is
not large enough to allow the loop of the link

70 to retreat Wlth the finger, and therefore

the guide servesasa strlpper to assistin free-
ing the half-bent link from the finger. In

call the ‘“adjuster-lever.
cated at a point a short distance forward of

,lmk 70 in the holder-jaws.

__d1sposed that its rear end, with the pins 77,

The guide 73 is preferably beveled | the bed-plate.

v

[ tube, the latter is slightly enlarged or cham-

fered at its rear end. After the finger has
retreated the holder-jaws are, by the action

of the cam-groove 68, opened, and the chain -
1s drawn forward a distance of one link by

means which will presently be desecribed.

| This results in bringing the link 70, which

hung loosely from the link 71 after the retreat
of the finger, into the position lately occupied
by the link /1 as shown in Fig. 13. The loop
of the half- bent link 1s, however larger in di-
ameter than the loop of a ﬁmshed lmk and
said half-bent link is thus prevented from__be-

ing drawn too far forward, as the chain-tube

60 is of sufficient size only f1 om top to bottom
to permit the passage of a finished link.

In order to adjust the new link to proper
position for being bent, I employ the follow-
ing devices: A standard 75 is erected upon

the holder-block 59. To the upper portion of

70
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the bed-plate at a short distance forward of

such standard is pivoted a lever 76, which T

”  The pivot is lo-

the middle of the lever. The lever 76 lies

normally in a nearly horizontal position, its
forward end being slightly higher than its

rear end, and it extends from- front to rear
at the 1eft hand side of the holder-block 59,

its rear end entering the recess 29° and bemﬂ*'-

bent horizontally at 110*ht angles to the 110"111;
Two vertical pins 77 are ﬁxed in the end of

the bent portion of the lever and extend up-

ward for a short distance, being about as far
apart from one another as the width of the

flat portion of a link. The upper ends of the

pins 77 are preferably slightly bent outwardly

away from each other, and they form a pair

of guides for regulating the position of the
The forward end
of the lever 76 is provided with a friction-

roller78, w hich engages with a cam-groove 79,

formed in the side of a cam 80, mounted upon
the shaft 11. The constr uction and arrange-
ment of these parts are such that the IGVGI
76 may by means of the cam-groove 79 be os-
cillated vertically. Said level 1S nor melly SO

18 depressed, being but a shmtdletanee ebove
has been drawn between the holder -jaws, as

above described, then the rear end of the le-
ver 76 is eleveted and the pins 77 are made

to embrace the sides of the link and adjust
it laterally, while the bent portion of the le-

90
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When the half-bent link 70

120

ver elevates the link to a proper height, the

upper free end of the link being restlemed
from rising too high by the 1ower beveled
edge of the ouide .13 which is eonformed to

25

the position of the free end of the half-bent - |

link, as shown in Fig. 13. The adjuster is

maintained in its eleveted position until the .

finger 58 is descending with a new half-bent
1111k when the ad] ueter lever is depressed to
its 1owest position. The adjuster therefore

constitutes a support to retain link 70 in its
| proper position until the new link is about
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to engage it. When the link has thus been
dla,wn f01 ward and adjusted, the holder-jaws
are by the action of the cam-groove 68 closed,
thereby compressing the link held between
them to its finished fmm when it is ready to
receive another half-bent link from the fin, aer
58.
the adjuster-pins 77 serve as guides to pre-
vent any lateral displacement of the ends ot
the link, thereby insuring that the two eyes
shall be made to coincide with each other.
After having transferred the half-bent link

to the lastlink of the previously-formed chain

the finger 53 is elevated and maintains its
rearward position until it has risen to within
a short distance of the die 29, when 1t is
moved forward to engage the die, as before

explained. Asa result of this ar mnﬂ*ement_

the finger during its ascent is pr evented from
Stllklnﬂ' the link 71 and guide 73. The fin-

- ger-leverd5is prevented from being displaced

30

35

40

latela,lly by two vertical parallel n'mde -pins
55, erected on the bed-plate, one on either
side of the lever, at a short distance in front
of the die 29.

- Themechanismoper ates rapidlyin  the man-
ner above described to form new links and
join them to the previously-formed chain.
The finished chain is fed or drawn from the
machine preferably by the mechanism now to
be described.

Upon the bed-plate, at the forward portion
thereof,are arranged two standards 81 82,and
they support a horizontal shaft 83, which is
arranged parallel withtheshaft1ll. A ratchet-
wheel 84 1s secured to the shaft 83 and is par-
tially revolved at proper times by means of a
pawl 85, pivoted to the end of a lever 86,
which extendsrearwardly from the ratchet 84,
1ts rear end being pivoted upon a standard
87, erected upon the bed-plate. Near the cen-

- tral portion of thelever 86 is a friction-roller

45
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88, which engages a cawm-groove 89, formed

in the side of a cam 90, mounted on the shaft

11. The lever 86 is oscillated vertically at
proper times by the action of the cam-groove
Upon the shaft 83 is secured a toothed
feed-wheel 91. The teeth of the wheel are
formed to fit into and engage with the eyes
of the links composing the chmn and as the

“wheel is revolved it draws the chcun forward

step by step. The chain is supported and
kept in engagement with the feed-wheel by
means of a block 92, erected upon the bed-
plate below the feed-wheel. This block 1s
provided on its upper side with a groove 93,

formed with a central deep portion to permit

the passage of the loops of the links and
wider shallow portions at the sides to support
and guide the flat portions thereof.

- I have illustrated and described the main
punch 28 as having its lower end formed fto

~produce a particular kind of link; but many

varieties of sheet-metal chain of the general
construction above described are well known,
and I wish it understood that I do not con-
fine myself to the exact shape or form of the

During the closing of the holder—jaws_

punch shown in the dlawmfrs., the essential

feature of my improved punch being a form
which enables it to bend the link dulmg the
act of punching it out into such shape that it
may be joined readily to another link and
may be closed into finished form by eitern.ﬂ;l
pressure subsequently applied. -
It will now be understood that mylmploved
machineissimpleinitsconstruction and mode

-of operation and is capable of running at a

high speed without liability of acmdent ot

error and so th&t a,pelfect chain may be plo-

duced.

The operation of the mechamsm has al-
ready been fully described. Briefly stated,
the operation is as follows: Thestrip of metal
from whieh the links are to be formed is first
placed between the punches 21 22 and the die
23 and the first set of eyes are punched from

the strip. Then the feed-pawl 36 is made to

engage one of the eyes. After that the ma-
chine may be run automatically. The strip
20 is fed forward step by step, the eyes being

punched by the punches 21 29 and the lmk-—_

blanks being punched out and partially bent
by the pu nch 28. As each link is bent by the
punch 28 it is received by the finger 58 and
afterward carried and threaded into the last
link of the previously-formed chain, being
ounided and adjusted in the manner hereinbe-
fore described. After being threaded the
chain-feed mechanism operates to draw the
half-bent link into line with the remaining
portion of the chain, as indicated in Fig. 1.

Then the compressing-jaws operate to close

the link, and while held by the compressing-
jaws this link receives a new 11111{ ea,nled to
it by the finger. |

I claim as my invention—

1. A machine for making
chains, comprising suitable mechanism for
feeding a strip of metal, suitable devices for
cutting eyes in the strip, and a punch for cut-
ting a blank with a pair of eyes from the strip
and simultaneously bending the blank.

2. A machine for making sheet - metal
chains, comprising suitable mechanism for
feeding a strip of metal, suitable devices for
cutting two eyes in the strip, a punch and die
for catting a blank with a pair of eyes from
the strip and simultaneously bending the
blank,and means forthreadingthelink-blank
thus formed into 2! link of the plevmusly-
formed chain.

3. A machine for makmn‘ sheet - metal
chains, comprising suitable mechamsm for
feedmg a strip of metal, suitable devices for
cutting two eyes in the strlp, means for cut-
ing a blank with a pair of eyes from the sbnp
and simultaneously bending the blank, a
holderforpr ekusly-formedchmn and means
for transferring the newly-formed link toand
engaging it with a link of the plekusly-

formed chain.

4. A machine for .
chains, comprising suitable mechanism for
feeding a strip of metal, suitable devices for

sheef - met&l

making sheet - metal
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for cutting a blank with a pair of eyes from
the strip, “and simultaneously bending the
blank, and a finger ahout whlch the blank is

‘bent bv the punch

5. In a machine for forming sheet-metal

chains, the combination w1th a suitably-
“shaped die, of a punch formed on its lower
- end with a centrally-recessed. portion, and

with upwardly and oatwardly extending end
portions, substantially as deseribed.
- 6. The combination of a die, a punch for

“cutting a link-blank and for simultaneously

bending it, & holder for previously-formed
chain, and means for uniting a newly-formed
link with a link of the previously-formed
chain. |

7. In combination with the punch and die
for cutting out and partially bending a link,
a holder for previously-formed chain, a finger
over which the link is wrapped, and means
for moving the finger from the punch to the

" holder and to thread the new link in a link

of the previously-formed chain.
8. The combination with the punches of a
holder for the previously-formed chain, a de-

- vice for transferring a newly-formed, par-
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tially-bent link to a link held by the holder,

and an adjuster movable independently of
the holder for adjusting the position of the
partially-bent link joined to the chain held
in the holder. - -

0. The combination of the punches,a holder
for the chain, a device for transferring a par-
tfially-bent link f rom the punches to the chain,
the adjusting-pins, and mechanism for mov-
ing the adjusting-pins at proper times to ad-
just the position of the partially-formed link
after it is joined to the c¢hain, and before it
is completely closed or formed.

10. The combination of a holder-block, a
chain-tube therein having side grooves to ac-
commodate the flat wide portions of the links,

and upper and lower grooves fitting the loop
portions of the links, means for drawing the
“chain through the tube, the upper and lower
compressing-levers, means foroperating them |
‘and adjusting devices for adjusting the posi-

tion of the lmk prior to the operation of the
compressing-levers. .
11. The combination of means for holding

or supporting the chain, means for drawing
‘the chain forward, upper and lower levers

provided with holdm g-jaws, a guide carried
by the upper lever, punchmﬂ' devlces for cut-
ting out links, and devices for transferring
partially-bentlinks from the punches through
the guide of the upper holding-lever intoen-
gagement with-a link of the chain.

12 In a machine for making sheet-metal

chain, the combination of a punch for form-
ing eyes in the stock, a punch for cutting the
link- blanks from the stock, a feed- pawl in-
terposed between the two punehes and engag-

' ing the eyes formed by the eye-cutting punch

means for operating the punches, and means
for operating the feed-pawl while the punches
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are elevated to feed the materml toward l;he N

blank-cutting punch.
13. ‘In & machine for making sheef-metal
chain, the combination with punehlnfr de-

| vices, of a feed-pawl engaging the material

from whwh the links are qut a feed-bar to

‘whieh if is pivoted, a toothed segment engag-

ing a rack on the feed-bar, a shaft t0 whlch

| the segment is secured, a pmlon on the oppo-

site end of the shaft, a pivoted toothed seg-

erating said segment,
14. In a maehme for making sheet-metal
chains, the combination with means for feed-

ing the material from which the links are to
be cut, means for punching and blanking the

-ment engaging said pinion, and a cam forop- .

80

links, a finger over which the link-blank is

bent by one of the punches, a lever to which
the finger is secured, a bell-crank lever to
which sald ﬁrst-mentloned lever is pivoted, a

cam with which a roller on the bell-crank le-

ver engages, and another cam in which a
roller on the finger-carrying lever engages.

0Q

In testimony wheleof I have hereunto sub-

scribed my name.

HENRY B. MORRIS.
Witnesses: - - *
FRED G. STASCHEN,

I. I. SPIRO.
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