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UNITED STATES PATENT OFFICE.

FREDRICK EGGE,

_ OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO
SMITH & EGGE MANUFACTURING COMPANY,

THE
OF SAME PLACE.

" IMPROVEMENT IN THE MANUFACTURE OF SHEET-METAL CHAINS.

Speelhcatmn fermmw pa,rt of Letters Patent No. 202,528 dated April 16, 1878; appheatlon filed
| December 21, 1877,

To all whom it may concern :

- Be it known that I, FREDRICK EGGE of
Bridgeport, in the county of Fairfield and
State of Connecticut, have invented certain
new and useful Impmvements in the Art of
- and Apparatus for Manufacturing Sheet-Metal
- Chains, of which the following is a specifica-
tion:

My invention relates to the manufacture of
- chain from sheet or plate metal links. My
‘objects are rapidly and economically to form
the chain, and automatically to produce a
strong, neat, and uniformly-finished chain,
without Weldmﬂ‘ or riveting, from a sheet or
sheets of metal

My 1mprovements, in the first place, and
mainly, consist in a novel art of manufactur

ing chain, as will hereinafter more fully be set

- ferth, by the connected and successive and re-
peated operations of continuously- operating
mechanism, which first forms the separate flat
partially-shaped and unbent links thereof from

sheet or plate metal; next, brings these links,

one at a time, and in proper position, to a point
at which they are to be united with each other; ;
then connects them by looping or bending;
and, finally, completely shapes the 11111187 one
after another, to form the chain.

Myimpr ovements also consistin novel meth-
ods of uniting and interlooping or bending the
links, and of completely forming or shaping the
links and finishing the chain; and, further, in
certain novel organizations of mechanisms
and in combinations of devices, which will
hereinafter first be desceribed, and then specifi-
cally be designated by the claims.

- The accompanying drawings represent with
suﬁueut fullness those poxtmns or features
which 1t 1s deemed necessary to show of a suit-
able organization of mechanism for carrying
out my invention, all my improvements or
means for carrying them out being illustrated
thereby, in connection with an ordinary ver-
tical press. |

Some of my improvements obviously, how-
ever, may be used without the others; and the
mventlon 1 part or parts, be carried out by
mechanism differing somewhm: from that there-
-1n shown and herein described, especially as

Some of the changes which may be made
without departure. from the spirit and scope
of my invention will be mentioned herein,
while others more obvious would be c:1:1gg(a-‘:et
ed to a skillful workman, or one skilled in the
art to which my invention pertains, simply by
reading this specification and examining the
drawings, in which—

Figure 1 is a plan or top view, Fig. 2 afront
eleva,tlon, Fig. 3 an elevation of left-hand or
receiving end, and Iig. 4 a rear elevation, of
the machine. Ifig. 5 is a plan view of the die
block or bed with the ¢“gate” and parts car-
ried thereby removed, and the controlling up-

rights or guide-posts on which the gate slides
1n section.

The preeedm g figures are on a scale some-
what smaller than those which follow,, and do
not show the chain.

- Fig. 6 1s a view of one of the flat prrtmllv
Shaped links, as 1t 1s left by the punches and
before it is connected with and bent into its
place in the chain. Ifig. 7is a plan or top view
of the die-bed, partly in section, on the line
11 of Fig. S, with that portion of.the mech-
anism mounted thereon which participates di-
rectly in uniting and bending the links and
shaping the chain (shown in position) made
from the flat partially - shaped unbent links
previously punched from the sheet-metal blank
or strip; Iig. §, a vertical longitudinal section
of the same on the-line 2 2 of Fig. 7. Fig. 9
is a plan view, with portions broken away, and
In section, as partly indicated by the line 3 3
of Fig. 10, with the chain and parts lying ad-
Jacent thereto similar, as far as shown, to I'ig,
7, except that the chain 1s represented in the
position which it is caused to assume immedi-
ately before a link is bent and united to the
previously and last bent link, which, in Kig.
7, 18 shown as drawn back or refr acted for the
p&ssaﬂe through its ends of the partially-
shaped flat or unbent link; Kig, 10, a verti-
cal longitudinal section on the line 4 4 of Fig.
9. Iig.11l1s a plan view, partly in section, on
the hne 5 5 of Iig. 12, and generally similar to
I'igs. 7and 9, Showmﬂ* the ehain and parts op-

erating thereon in the position assumed dur-

ing the period that a link is compressed end-

to details of construction. | wise to finish it, and at the time the bending

B
>
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| | . on the line 7 7 of Fig‘;.?ll,? ShOWiTﬁlg the flat- | above thecap-ﬁ-pie@@,: and has a hook or nose, -
. link feeding devices. Ifig.141is a vertical lon- | d° beneath which works an inclined surfaceor .
o gitudinal section through the center of the | eam, D% on the edge of the inner end ofa

§ diﬁ,; serves to limit the movement of thisle- - .

| ver in one direction.  When the lever rests

SR T I I GOHtI’Qlﬁﬂig‘{md guiding; u;prights,: GO]ZISiSﬁHg of |
SR fQHF;pDStS;- (O OLN ( ?;O”‘:,; which, for the puarpose |

S block 1s supported, outside of said block, as is :

well understood. The die-block is of sufficient
size and of the proper shape to support the
various working parts of the mechanism; and
the gate B, as it is caused to slide up and
down, as usual, gives, by suitable actuating
devices, the desired movements to these parts,
as will hereinafter sufficiently be explained.
The blank sheet, plate, or strip b, of proper
width and thickness, of brass, copper, Ger-
man silver, iron, or other suitable metal or
alloy, 1s fed over dies and beneath punches,
~ hereinatter to be described, by suitable feed-
- Ing mechanism, shown as consisting of two
rolls, D D!, the lower one, D, being supported
50 as to turn in fixed bearings in standards d,
supported on the die-bed A, and the upper
one, D', being self-adjusting to suit the thick-
ness.of the blank 6. This upper roll is mount-
ed in housings or bearings d', movable ver-
tically to a limited extent on uprights or guide-
posts d~, secured at their lower ends in the

standards d, and at their upper ends fitted -
loosely to a cap-piece or connecting-plate, D2,

into holes or sockets in which the posts pro-
Ject. Expansible or compressed springs @
fitting around the posts d?, bear at the lower
ends upon the adjustable boxes d', and at the
upper ends against shoulders or collars d4,
upon the posts, A yoke, D3, is connected at
its lower ends by its forks or branches with

ing 1n the sockets for the upper ends of the

posts, and bear upon their tops. In this man-
ner, as the posts are lengthened or shortened
by serewing them up or downin the standards
d, the set-serews may correspondingly be ma-
nipulated, and thus a firm support of the cap-
piece upon the posts at the proper height se-
cured. One of such screws is shown as form-
ing the stop d°b. |

The shafts of the feed-rolls D D! at one end
extend through their bearings and carry mesh-
ing gear-wheels Ik e,which areactuated, through
means of a ratchet-wheel, ¢!, mounted on the
shaft of the lower roll D, by aspring-pawl, E’,
carried by the reciprocating gate B. Back-
ward movement of the ratchet-wheel ¢' is pre-
vented by a spring-pawl, €%, is prevented by a
spring-pawl, ¢, mounted on the die-bed A.
Near the end of each upward movement of the
gate the pawl acts on the ratchet to turn the
rollers and feed forward the blank to the
punches and dies for punching the links from
the blank, and in the downward stroke the
pawl slips over the suarface of the ratchet-
wheel. |

Punches for cutting eyes or openings, and
severing from the blank b the flat tinbent and
partially-shaped links represented by Fig. 6,
are carrted by the gate B, below which they
project, and to which they are properly secured

the shding or adjustable boxes d',’and termi- | in well-known way. Two punches, or a two-
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part punch, B, removes the metal to form the |

wedge-shaped holes or eyes near the enlarged
ends of the link, and a punch, B2, punches the
link fromthe blank. Theshapesof the punches
and dies used in.connection with them corre-
spond, of course, to the shape it is desired to
give the link, and will readily be understood

from an inspection of the link. The diesover |

and upon which the blank is fed by the feed-
ing mechanism, and in connection with which
the punches operate, are removably secured
in the die-bed A in any suitable and customary
way, such as by wedging in place. Suitable
strippers, as usually employed with blanking-
dies, are used (though not shown in the draw-
1ngs) to prevent the adherence of the blank
sheet to the punches as they are retracted.
The blank 1s fed forward between the strip-
pers and the dies. The dies are preferably
made In two sections or layers, A! A?, thus
horizontally dividing them. The upper sec-
tion or plate A! may be said to constitute the
die proper, as it is provided with the cavities
Or openings a «', respectively corresponding
in shape and size with the punches B! and B?,
and into these openings the punches project
when the gate B is at the end of its downward
stroke. These openings are of a size at the
surface just large enough to receive and fit
snugly upon the punches, and receive both
the waste pieces punched out of the blanks to
form the link eyes or openings and the links.
Thelr walls diverge or expand slightly down-
ward or toward the bottoms of the dies, so
that the links and punchings from the eyes of
the links are not jammed in the dies or held
by frictional contact therein, but drop freely
downward. The waste pieces or eye-punch-
ings fall through the openings «¢? in the lower
section or supplementary portion A2 of the die,
and thence pass by openings or passages a®in
‘the die-bed to any suitable receptacle. The
links fall upon each other, with the lower one
In a way or recess, a*, formed by a groove in
the under section A?of the die. The links are
in this way brought in position to be fed for-
ward, one at a time, by suitable means to bring
them to the point where they are bent, united
together, and- formed into a chain. By thus
making the dies in sections the accurate forma-
tion of the receiver and guideway a* for the
~links 1s facilitated. I am enabled, with but
slight trouble, to nicely fit an intermittingly-
actuated push-bar or feeder, F, in this guide-
way, for moving forward the links at proper
intervals, and also enabled to readily so con-
struct the die-section as to facilitate the ma-
nipulation of the links to bring them in proper
position for bending, &e., as hereinafter de-
scribed. Thebottom of the receiver and guide-
way 18, 1n this instance, formed by a plate, F!,
removably dovetailed in the lower section of
the die, and projecting outward some distance
in front to form a support and guide for the
teeder F, by which any twisting or springing
of the feeder is prevented. In event of clog-

are horizontal and their sides vertical.

or rust, &c., this plate I'! may be drawn out
and the obstruction removed, the plate being
then replaced and detachably secured by wed g-
ing or otherwise, so as to hold it in place to
form the bottom of the feedway. This feeder

-Oor pushing-finger is mounted upon a sliding

bar or reciprocating carrier, I?, moving in a
gulde-slot, f, in the die-bed beneath the dies.
The links, as they are punched, drop one upon
another to the lower part of the link-die or
cavity a', in which they rest, with the lower-
most one supported directly npon the plate
Il or bottom of the guideway a*. This way
18 covered by the upper section of the die, as
shown, thus forming it into a channel open
only at the ends, and where it is intersected
at right angles by the link-die opening or cav-
1ty a'. This link-receiver and feeding-way or
channel is made slightly wider than alink. It
18 also of a depth a little greater than the
thickness of a link; or, in other words, the
space between the plate If! and the under sur-
face of the upper seciion Al of the die is a
little more than 1s absolutely necessary to al-
low of the link being pushed through the chan-
nel.

1t 1s necessary to give the links a quarter-

turn to bring them from a position with their

sides or broad surtaces horizontal as theyreach
the feeding-channel to one in which their e(% %{'QS
118
turn of each link takes place just previous to
the bending of the link to interlock it with a
previously-bent one, as hereinafter to be-de-
scribed, and is in part accomplished during
the latter part of, and at and 1immediately atter,
the completion of the fraverse or feeding
movement of the link, in this instance by the
means and in the manner following: At the
inner edge of the die, and at the side of the
link-guideway and feeding-channel «*, 1s a
spring, f!, coiled in a recess or seat i the
lower die-section just at the edge of the chan-
nela*, Its free end is widened or flattened out,
forming a yielding finger, which projects cross-
wise of the channel and beyond 1its termina-
tion, and intersects the line of travel of the

links diagonally and at an inclination to the

perpendicular, operating upon them in turn as
they are moved forward by their feeding mech-
anism. The broad end of the spring inclines
inward from bottom to top, so that its upper
edge projects inward across the path of the
links to a greater extent than its lower edge.
This spring-finger projects into what I term a
‘“‘bending-block,” G, where the links are en-
gaged with each other and bent. Tle ks
pass from the feeding-channel a* into a recep-
tacle formed by a recess or chamber, g, in this
block, in line with said channel. The bottom
of thisrecess is below the level of the channel,
so that the link, upon leaving the channel,
drops downward slightly. At the end of the
bending-block chamber opposite that into
which the spring /! projectsis another spring,

f2, projecting crosswise of the chamber, so as

ging of th3 feedway «* by a bad blank, dirt, | to intersect the path of travel of the links in
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a similar manner. Thissecond spring projects | tion prevents the finger from acting on more

outward into and crosswise of the chamber,
both diagonally and at an inclination to the
perpendicular, in the same way as the spring
J'. These two springs act on the opposite
ends of the link, and give it, by the aid of a
third spring, 7%, a partial turn.

Owing to their peculiar shape, arrangement,
and inclination, the springs f! 72 bear edge-
wise and slightly downward upon the link.
This action gives the link a tendency to move

both horizontally and vertically away from the

springs, and, in connection with the spring e,
results in giving each link the necessary turn.

The spring f¥serves to support the foremost
end of the link while being turned. 1t is lo-
cated at the same end of the bending-block
chamber as the spring 2. It is very thin, is
bent, as shown by the drawings, projects at
its end in the direction of the length of the
link, bearsedgewiseon the bottom of the cham-
ber, and 1s inclined or beveled from bottom to
top, and brought to a point at its extreme end.
Near the finish of the feed movement of the
link it bears on the under side at one end, and
about midway of its width, (or it may be some-
what nearer its edge, opposite that operated
upon by the springs f! f2,) upon this spring.
The link is in this manner caused with certainty
to turn properly—thatis, theedge opposite that
borne upon by the turning springs is held up
as the link is rocked. |

*

than one link at a time.
- To prevent jamming, and to facilitate the
teeding of the links from the cavity or opening
a' of the link-die, the bottom edge of the in-
side surface of the wall of its inner end (or
that end next the bending-block) is tapered
off or beveled for a short distance, as shown
in Kig. 13, and more clearly in the enlarged
view, Ifig. 16, |

The slide-bar F?, which carries the push-bar

or feeding-finger I of the link-feeding mech-
‘anism, passes beneath the bending-block, and
projects beyond it at its end opposite that to
‘which the finger is detachably secured a suf-

ficient distance to be actunated through suita-
ble connections with the gate B. In this in- =
stance the bar 1s operated by a vibrating le-
ver, H, pivoted at . near its upper end to a
support, H', projecting upward from the die-
bed A. This lever is shown as bent near its
upper end, but straight for the remainder and
greater portion of its length., It earries at top
aroller, 4'; which enters a cam-track or recess,
H?, in an overhanging portion, H3, of the ver-
tically-sliding gate B. The lower end of the
lever works between a stud, F3, on the bar F?
and the heel or inner end of a spring-tripping
arm or latch, F*. On the advance stroke of
the carrier-bar the lever bears against theheel
of the bar K% and on the retracting stroke,
against the stud K. This stud serves also as

To enable the links to be acted upon by the | a stop to limit the movement of the bar F=.
turning springs and facilitate the gradual and | This tripper-bar is pivoted at its heel, so as to

proper turning of the links, notches or re-

cesses f /4 are formed diagonally oppositeeach |

other in the bottom and top of the feed-channel,
at 1ts delivery end, (and in the upper and lower
sections of the dies, respectively,) the recess
J? being in theinner end and at one side of the

bottom of the channel !, and the section Al |

of the dies being cut away immediately above

this channel or in its top and at the opposite

edge. The wide ends of the links are in this
manner accommodated, and the turning of
each link begins before it entirely leaves the
- guiding and feed chanmnels, but after it par-
tially enters the bending-block chamber ¢, and
passes at one end into theé eye or through the
link previously bent in the bending-block, as
hereinaiter to be described. -
Instead of the springs to turn the link, it is
obvious that other means adapted to perform

the turning operation may be employed. For |

instance, a swiveling griper or head with
clamping-fingers might be so located and auto-
matically operated at intervals as to seize the
front end of each link as it is properly ad-

vanced into the recessed bending-block, give

1t the required turn, and then release it.

The push-bar or feeding-finger I is beveled
on top at 1ts outer end to reduce its thickness
at and near the end, so as to be a little thin-
ner than a link, fits snugly between the sides
or vertical walls of its guideway or the feed-
channel a*, and is, except at its end, of about

| ing mechanism.

be capable of swinging horizontally, by a side
projection or lateral lug, /%, in the forked end
of the carrier-bar, and a spring, ¥%, secured
upon the side of the carrier, bears against this
Ing. In its normal positionthe swinging trip-
per or latch is held straight, or in line with
the carrier F?; but should any obstacle, such
as an impertect link, or dirt, or other foreign
clogging matter, interfere with the free for-
ward movement of the slide or carrier, press-
ure of the lever upon the heel of the tripper at

one side of its pivot sufficient to overcome the

spring-pressure throws the tripper round side-
wise, and leaves the lever free to move to the
usual extent without -moving the slide-bar,
and at once prevents injury to the link-feed-
At the same time the move-
ment of the gate is arrested, and the machin-
ery stopped, by the disengagement of a hooked
or shouldered rod, H*, which hooks at its
lower end under a bent arm, 7% and is con-
nected above in well-known way with clutch
mechanism, which controls the connection be-
tween the driving-shaft, through which the
gate is moved, and the motive power for re-
volving the shaft and actuating the press
common in such machines, and well ~ander-

stood. .
The tripper has ratchet-teeth /7 upon its

edge, which abut, as it swings round, against
the hook H?* and quickly and positively
throw 1t out from the holding-arm 7% to at

equal thickness with the links. This construc- | once stop the revolution of the driving-shaft
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-and movement . of the gate, and thus avoid
damage to the mechanism. After inspection,
and removal of the obstacle the tripper is
swung back into position, the hook H*secured
under the arm 2% and the machinery again
starts. | -

The roller 4! of the lever for operating the
link-feeding mechanism enters upon the hori-
zontal bottom portion of the cam-track H2upon

the upward movement of the gate and moves

the lower portion of the lever outward, to act-
uate the slide-bar carrying the link-feeding
finger. The full outward movement of the le-
ver (by the movementinward of its upper bent
end) is imparted to it, however, before the gate
reaches the limit of its upward stroke, and
causes the end of the feeder or push-bar F to
- Just enter slightly into the chamber of the
bending-block. To preventthe cam from con-
tinuing to operate upon the lever, its roller
must be left free, so as to remain stationary
during the remainder of this part of the gate’s
stroke. Itis also desirable to give a quick
and uniform movement to the feeder through-
out 1ts advance stroke. I accordingly make a
portion of the cam-track (the terminus of its
horizontal surface, which the roller moves
upon during the finish of the outward swing
oi the lever) yielding, so that after the lever
has been given its full outward swing, it re-
mains for awhile in that position, while the
- gate continnes to ascend.,

A spring, 13, 1s fastened at one end to the over-
hanging arm H3 of the gate, curved, and then
bent horizontally at its opposite end to form
the ylelding termination 2*of the cam-track

H?, upon which spring portion of the track

the roller moves at and near the end of the
movement given the lever H on the upstroke
of the press. This spring is strong enough to
sustain the inconsiderable pressure upon it of
the roller during the timethe feeding mechan-
1sm is being operated, and until the requisite
swing hasbeen imparted to the lever ; butafter
this time the spring yields as the gate continues
tomovenpward, and the roller, lever, and slide-
bar remain stationary. The end of the spring
bears against and is.guided, as it yields
and again moves back to its normal position,
by a stud, 4%, projecting downward from the
arm H>,

When the gate moves downward the spring
resumes 1ts normal position to form the termi-
nating portion of the horizontal part of the
cam-track, and the portion 25 of the track acts
on the roller to swing the lever backward and
inward, to return the slide-bar of the feeding
mechanism in position to repeat its forward
movement to feed a fresh link to the bending-
block. Instead of this spring A3 having the
Yyielding bent end %* to form a portion of the
cam-track, 1t i1s obvious substitutes for this
spring might be employed. TFor instance, that
portion of the track shown as formed by the

spring end A* might be formed by a yvielding

block capable of sliding downward to the re-

quired extent in guide-grooves, and held up, |

| at the proper time to form the terminating

portion of the track, by a spring or springs; or
the horizontal portion of the track, or a sec-
tlon of it, might be formed by a pivoted piece
held up, when required, by a spring, and al-
lowed to swing down when the roller reaches
the end of its inward movement.

By the employment of the spring %3 24, or
equivalent devices, it will be seen that a reg-
ular movement is imparted to. the feeding-
finger I, instead of a variable movement, or
one slowing up at the end of the advance
stroke, such as would be the result of the op-
eration upon the roller &! of a vertical track or

cam-groove at the termination of the hori-

zontal track. Were the roller operated upon
by such a vertical track, a'longer time would
be réquired and a larger portion of the up-
stroke of the press-gate be consumed in giv-
ing the requisite movement to the lever, as it
would obviously take more time for the roller
to traverse in a curved path (long enough to
give the requisite movement to the feeder)
from the horizontal to the vertical part of the

track than to travel in a straight line, and be

left in proper position upon the spring at the
end of the movement imparted to the lever to
occupy the vertical part of the track on the

continued upstroke of the gate.

With a press having a gate of longer stroke
than the one shown the spring might be dis-
pensed with; or by a change of the lever-ful-
crum, so as to bring it nearer the roller, a more
rapid feed might be imparted to the flat links,
and the spring also omitted, while still leav-
ing time for the subsequent operations on the
upstroke of the gate; but I prefer the spring
cam-track, even with a press having a gate of
longer and ample stroke, as a guard against
accident. -

The bending- block or receptacle G, into
which the flat links are fed from the channel
a', and in the chamber ¢ of which they are
bent or looped together to form the chain, is
secured upon the die-bed A, in suitable man-
ner, so as to abut at its receiving end or edge
against the die-sections Al A2, with its cham-
ber for the links in line with the feeding-chan-
nel, as before explained. The links are turned
in their chamber, as already described, and
each link, when it enters this chamber, and
while flatwise or before turning, is threaded
in or passed through the eye or opening of a
previously-bent link projecting into the cham-
ber, so as to intersect the path of the flat link,
and subsequently linked in place or connected:
with said bent link by bending or looping.

The description of suitable mechanism by
means of which the required operations are
performed upon the links in the bending-block
comes nextin order; but that this part of my

“Invention may more readily be understood, I

will state at this point that the difference be-

tween the flare of ‘the bottom of the bending-

block chamber or link-receptacle and that of
the bottom of the feed-channel «f, which, as
before mentioned, is located above the cham-




..........

. .‘end openings: in the links are of: the form of
an isosceles trangle, or wedge shape, with the:
short sides of the triangles or wide ends of the
. -openings next the linky’ ends, and the points.
or narrow parts of the openings nearest the:|

~another. =

o To prevent any movem
block away from the dies, and to hold it in {
proper position relatively to the finished and

provided with a base, and detachably secured

- . in.place by set-screws, might be employed.
At the opposite end of ‘the .chamber ¢ of the |

~ bending-block to that at which the link first |

ber, and against which the foremost ends of
the links abut when they are fed to their
proper position in the chamber. The turning-
spring 72, before described, 1s located close to-
this shoulder or end of the chamber, as 1s also
the spring 6. Midway of the length of the
bending-block chamnber it is intersected by a
groove, ¢, which is formed in one ot the side
walls of the bending-block, and terminates in
the chamber at a right angle to it, and with
its bottom in the plane of the bottom of the
chamber. This groove is opposite to the cen-
tral part of a link when one has been fully
entered into the chamber in position to be
bent at the side of the chamber next the wall
of the block opposite to that in which this
oroove 1s formed. |

A link-bender carrier or endwise-recipro-
cating thrust-bar, G!,1s moved back and torth
crosswise of the chamber ¢g. 1t works in the
groove ¢°, which serves as a guideway for it,
and prevents sidewise and downward move-
ment from its proper path. Upward move-
ment of the thrust-bar is prevented by a cap-
piece or cover, %, forming the top of the
oroove., The thrust-bar is actuated by the
oate through a vibrating lever, G°, acted upon
by & cam-track, G*, or recess with inclined
walls. This lever is pivoted about 1ts center
to an upright, I, on the die-bed A, and carries

. énters 18 a shoulder, ¢%, terminating the cham- |-

centeror narrow part of the link. Thelength |
- of these openings, or their area lengthwise of |-
- the links, is somewhat greater than the width |
.~ . of the ends or widest parts of the links, and |

1 and keep up the supply of: o .
{: - The: bender-head -or link-bender proper, -

wideends of the eyesor openings madestraight
- from side to side, to afford a firm square hold |
.and strong bearing of onelink of a.chain upon .

ent:of the bending- |

~ partly-finished ‘ehain; a stop-pin, ¢', 18 pro- |-
vided, against which that end of the block |:

inclines.: The:advanee stroke: of the thrust- =

“bar to bend a link takes place during the lat-: - -« -+ .-
ter part.of the downward movement of the |
- gate, and its advancing movement commences. = -

at the time of the finish, or slightly beforethe -
finish, of the retracting-stroke of the fin

ger I
~of the flat-link feeding mechanism.- -~~~

iat Hnks.,

which  will ‘more: particularly be:-described -~ - -

female screw or serew-tap in the ‘end of the

| . thrust-bar. 'When properly adjusted this screw -
| serves to prevent endwise. movement of the -~

ing strain. | .
- Adjusting set-screws ¢° ¢g* pass through ver-
tical slots in the holder-bar and enter the
thrust-bar. These screws serve to draw the
bars together. Upon the under side of the
holder is a shoulder, which enters a recess in
the top of the thrust-bar. The adjustment of
the thrust-bar is thus limited, and may prop-
erly be gaged. |

- Lugs G% G” upon the side of the holder-bar
receive between them the lower end of the
lever G*, which, as it is swung in and out, re-
ciprocates the thrust-bar or link-bender, as
before explained.

In and extending through the side wall of

the bending-block G which forms the bound-

ary of the chamber g on the side opposite that
in which the thrust-bar guideway ¢° 1s formed
is a bending channel or recess, 1!, into which
the flat links are forced by the thrust-bar and

‘bending-head from the position in which they

are left by the feeding mechanism and turn-

ing-springs, before described. This bending-

cavity I', which receives the links as bent, 1s
diametrically opposite the thrust-bar groove
¢*. Its bottom is flush with the bottom . of
the chamber ¢ of the bending-block, or in the
horizontal plane of the bottom of this cham-
ber and the bottom of the said groove. It 1s

a roller at its upper end to work on the cam- | also in line with a recess or groove, I?, formed
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in the die-bed of the press, to form a guideway |

traversed by the chain, as will hereinafter be
explained. The bending-eavity is formed so
as to aid in bending and shaping the link, as
will soon be explained, as shown in various
figures of the drawings, but more clearly by
Figs. 16 and 17. It is open at top, where,
In this instance, it is shown as terminating in
or intersecting a recess, 4, in the top surface of
the side wall of the bending-block chamber,
against the vertical inner side or face of which
wall the flat link is presented by its feeding
mechanism and adjusting or turning springs.
From its top downward for a short distance
the cavity-walls are vertical, or nearly so, as
at +'. This vertical portion of the cavity is
comparatively narrow and shallow. The width
of the cavity at this point—that is, between
the ledges constituting the bottom of the top
recess *—1s about four times the thickness of
the link, or a little more or less than this. Be-
neath this narrow portion of the bending-
cavity its walls diverge or incline outward to-
ward the central and widest portion 42 of the
cavity, which has vertical walls, and is of a
width much greater than that of the top part
i'—say, between two and three times as wide.
This central porton of the cavity is to receive
and accommodate the enlarged bowed or
looped ends of the links, as will be explained
at the proper time. I'rom the central widened
portion of the cavity it is contracted toward
the bottom in the same manner as it is con-
tracted toward the top from the center, and
at the bottom +°1t1s narrow, and formed about
as at top, except that its bottom does not
terminate in an opening. In cross-section
the cavity may be said to be somewhat of an
octagonal shape. The depth of the cavity
irom the top edges of its vertical walls 4! to its
- bottom is about equal to, or it may Le very
slightly greater than, the width of alink atits
ends or widest portions; or, in other words, a
link placed on one edge on the bottom of the
~ cavity will projectslightly atits top edge, atits
widest part, into the top opening, or between
the vertical walls ¢' of the cavity. Only at
and very near the ends, however, does the
link project into the top portion of the cavity,
or that portion between the walls ¢t. The link,
it should be observed, is inclined, or tapers on
1ts edges from the rounded widened ends both
ways, or from both ends toward the narrow
central part, which is formed into a rounded
bow or loop after being passed through the
eyes or end openings of a previously-bent link.

The bender proper, or head J of the thrust
bar or carrier G, is formed with a wide thin

end or point, J'; is shouldered near its end

for a short distance from the top by narrow
- 11bs or side ledges J?% beneath which, at the

sides of the head, are secured spring-plates J 3,

the outer ends of which project a little beyond
the end J! of the bar G', and form, on each
- side thereof, strong- lips j 4, which are suffi-

t separate or spring apart.

will be described hereinafter. These springs
are detachably secured, near their rear ends,
1n suitable recesses at the sides of the thrust-
bar, and abut firmly at their rear against
shoulders thereon. The upper part of theend
or thin portion J! of the bender-head J works
on the advance stroke of the thrust-bar be-
tween the top walls ¢! of the bending-cavity
I', while the spring-lips work in the wide or
central portion of the cavity., These lips are
shown as beveled on their top and bottom
edges, and so formed otherwise as to adapt
them to work properly in the cavity. The
spring-plates are also shown as recessed or
thinned away between the lips and screw
which attaches them to the thrust-bar, to give
them the requisite spring. |

The bending of the flatlinks in the bending-
block is accomplished by the bending-head, in

~connection with the bending-cavity, in the fol-

lowing manner: The'link last bent by the pre-
vious advance stroke.of the bending-head, and
then slightly drawn back by it on the first
part of its retracting stroke, in the manner
presently to be explained, so as to partially
project from the cavity into the chamber g,
with 1ts sides or broad surfaces vertical and

Intersecting at right angles the path trav-

ersed by the flat links, as shown by Figs. 7
and 8, has the flat link passed or threaded
through its eyes or openings by the feeder T,
and is partially turned—say, to an angle of
about forty-five degrees, as before described.
The thrust-bar G! is now advanced, bringing
the bending-head J against the flat link, the
turning of which to bring it flat against the
inner side of the wall of the bending-block in
which the bending-cavity is formed is first
completed by the pull of the chain or previ-
ously-connected link, as hereinafter explained
(see Iig. 9,) and then, by the continuned ad-
vance of the bending-head, its lips § are
caused to embrace the ends of the last-bent
link, and its point J to bear against said ends.
The flat link is now forced into the bending-

cavity and bent or formed into a loop, and

thus connected with the previously-bent link.

It should be noticed that the ends of a link
thus bent into a U shape have a tendency to

Should the lips j of the bending-head abut
against 1mstead of embrace the ends of the
bent link when first coming in contact with
them on the advance stroke, these ends will,
nevertheless, soon be inclosed by the lips,
which should be slightly beveled in the inner
sides of their ends; for the link,, when forced

into the bending cavity has its ends brought

nearer together by their contact with the walls
of the narrow top and bottom portions ¢! ¢ of
the cavity, and the lips are thus caused with

certalnty to embrace the link ends and bear
against the link to be bent while the point J!

bears upon the ends of the already-bent link

| embraced by the lips.
ciently yielding to prevent their accidental |

The narrow portion of the link, at the point

breakage should the link end fail to give, as | where it is doubled or bent, does not come
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against the narrow top and bottom parts of | of the nose is made thin, so that 1t may de-

the cavity, but occupies the central enlarged
portion thereof, and the link consequently 1S
not crowced tonether injuriously at this part.
- On the retraction of the bending-head at
the return stroke of the thrust- b&r, the link
just bent is drawn back erosswise of the cham-
ber, and with its sides vertical to the position
shown in Figs. 7and 8, by frictional contact of
~its ends with the Sprmﬂ' lips, or rather by the
griping or clamping of the link ends on the
- springs.  This leaves the ¢yes or openings in
the last bent link in position to receive the
flat link next fed forward mto the bending-
block chamber.

1t 1s obvious that, Should anything get be-

tween the ends of the bent link, the bremlmwe
of the lips 5 (which would, if they were Tigid,
be the result of forcing them over these ends)
18 avolded by the weldmw of the lips to ac-
commodate themselves to the increased dis-
tance apart of the link ends, or their faﬂlme to
yvield properly. * -

On the finish of the upward movement of
the gate B the connected and partially-fin-
1shed, as well as the finished, links of the chain
are ted forward a short distance in a path at
right angles to that traversed by the flat links.
This feed of the chain takes place just after
a flat link has been threaded with or passed
through the eyes or openings of a previously-
bent 11111:; and the pull of the chain leaves the
flat link 1est1ufj on edge in the bending-block,
or flatwise against the wall of the side of the
bending-chamber, in position to be forced into
the belldlllﬂ cavity by the bending-head, as
before described.

The connected links, both finished and par-
tially formed, of the chaum pass by the recess
. or channel P to the feeding meclnmsm which

operates intermittingly to give the necessary
pull upon the connected links,, and carries for- |
formation of the bow (see Ifig. 11) 1s accom-

ward the finished chain.

The partially-finished connected links are
thus brought in turn to be operated npon by
suitable devices (soon to be described) for first
compressing the links sidewise to bring their
ends close together, finish the bending of
them, and properly form their loops or bows,
and then to upset, compress, or crush the
links endwise to destroy the separating spring
of the metal and the tendency of the links to
open or spread at and near their ends.

During the time that a linkis being finished
1ts retronmde movement 1S pmveuted by a
stop or holdel formed by a loosely-swinging
arm, K, shown as pivoted at one end to the
cover or ¢ cap-piece (? of the thrust-bar guide-
way ¢°, and provided at its opposite end with
a nose, k, which fits in the loop or between the
sides of one link, and serves as a firm support
for the ends of the link nextin advance. This
arm moves vertically directly over the chain-
- way 1%, and is borne upon by a spring, KK, the
pressure of which gives a tendency to the arm

|

|

“bent link, as already explained.

1 tom, to retract the compressor-bar.,

scend into the link-loop OI between the link’s
sides, and its end or bearing-faceis so formed
as to afford a firm support for the ends of the
link to be finished and resist end thrust there-
of. As the chain is fed forward the links be-
hind the nose in turn act upon its curved or
inclined rear edge and lift it, the spring K!
yielding to allow of the pmper upward move-
ment of the arm. A short swinging arm or
pawl, K?, is pivoted at one end to the arm K,

and swings in the plane of movement thereof

This pawl serves as a stop to gage the retro-
ograde movement of the la.-st-formed link as it
is drawn back by .the griper-lips of the bend-
ing-head, as before explained. It is borne
upon by a spring, k', attached at one end to-

the arm K. On the fOI ward movement of the

chain and interlooped links the pawlis moved
upward by the contact therewith of thelinks,
and slides over them, its spring yielding to
allow of this movement; and upon the return
movement of the links, when drawn back by
the bender-head, the pawl at the proper time
drops between the sides or into the loop of a
link, releases the one last bent from the spring-
lips j, and holds 1t against too great 1e&rwmd
movement by abuttlnc_r against the bent end of
next to the last link, (see Fig. 8,) stopping it
and the last link in the proper position to have
the flat link threaded in the eyes of the last-
Obviously
the bendel might be so operated as to force a
link into the bendmﬂ -cavity just far enough to
bring the bent link in the exact poutlon for
the threading through its eyes of the next flat
link, and any withdrawal or retrograde move-
mult of the link be prevented by a suitable
stop, so constructed and operated asnot to re-
quire the slight backward movementnecessary
to cause the pawl K? to act. |
The pressing together of the link ends and

plished by a reciprocating compressor-bar, L,
operating in connection with a mpportmn
block or anvil, I/. The anvilis located on one
side of the path of the chain, and the bar
moves toward and against the link from the
opposite side, being e,ulded and supported in

its movements in a recess in the die-bed. The
link, during thisoperation, 1s held in the proper
:position by the nose k.

The compressor-bar 1s
operated by the gate B during the first part of
its downstroke through suitable connections,
which, in this mHtaJm,e consist of a vertical
Vlblatmo lever, M, pwoted at m to a standard,

H!, of the die- bed A. The lower end of the

| lever is connected with the reciprocating com-

pressor by a slot or loop, I, at its outer end.
A strong spring, m!, Secured at one end to the

'stan(hrd H', bears Ebt its opposite end upon
| the lever above 1ts

pivot. The tendency of
the lever, owing to the pressure of this spring

is to Swmﬂ inward at top and outward at bot
A pro-

to assume and occupy the position clearly Je(,tm portion, M?, on the gate operates upon
ShOWH in Figs. 8, 10, and 12. The rear edge i the upper end of the lever to rock it outward,
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and throw in its lower end to advance the
compressor. A cam or incline, m? against
which the lever is forced inward at top by the

9

and the link is finished at the end of the down-
stroke of the gate. The compressing-lever is

withdrawn near the finish of the upward stroke
of the gate. I |

spring, and which serves to rock it, as above | _ _ .
The chain-feeding mechanism, which is op-

described, admits of the retraction of the
compressor a little before the completion of | erated through comnections with the gate at
the upstroke of the gate, and at this moment | the end of its upstroke, is shown as consist-
the feed or puall of the chain takes place. | ing of a sprocket-wheel, Q, the teeth of which
The upsetting of the links by compressing | are ratchet-shaped or straight on one edge, S0
or slightly crushing them endwise, to finish | as to act on the chain by entering the link
them and destroy the tendency of the links to | eyes or openings to draw it forward as the
separate or spring apart at their ends, takes | wheel is revolved, and inclined on the other
place at the finish of the downward stroke of | edge, which sprocket-wheel is mounted on a
the gate. Mechanism for accomplishing the | bracket or projecting portion, Q!, of the die-
result desired is shown in thisinstance as con- { bed, and is intermittingly and partially re-
sisting of a swinging arm or compressor-lever, | volved at intervals about its axis Q? by means
N, having a curved nose or bill-hook, N/, atits | of a ratchet-wheel, Q? revolving about the
end, which is shaped to fit snugly around the | same axis, and to which the sprocket-wheel is
head or loop of a link. (See Fig. 11.) adjustably attached by set-screws Qf, passing
- This compressor-lever has the movement im- | through elongated slots in the sprocket-wheel
parted to it necessary to bring it into its op- | and engaging with the ratchet. This ratchet
erative position and retract it from the gate | is engaged by a pawl, R, and operated at the
throngh connections with the endwise-moving | proper time through means of a bell-crank or
bar L, for compressing the links sidewise at | elbow-lever, R!, and a vertically-vibrating le-
their ends. A swing-arm or carrier, O, for the | ver, 8.  The bell-crank lever swings horizon-
compressor-lever is pivoted at its inner end | tally on a pivot, R?, secured to the die-bed or
O! to the die-bed, and the lever is supported | bracket Q! thereof, and at its outer end is pin-
- by a pivot, 0% at the opposite end of the arm. | jointed to the pawl R. A spring, T, con-
A stud, P, on the bar I, works in an elongated | nected at its opposite ends to the lever and
slot in the carrier, and set-screws p p, working | pawl, respectively, keeps the pawl up to its
In the carrier at each side of the slot, and bear- | work. A detent hook or pawl, U, engages
Ing at their inner ends against, or nearly | with the ratchet, to prevent injurious back-
against, the stud inthe slot, serve to adjust the | ward movement thereof. This detent is borne
carrier to regulate the movements of the com- | against by a sprin g, Ul, to keep it up fo the
pressor-lever, should it be necessary to do so, | ratchet. - | : |
as well as to compensate wear. - The lower end of the lever S moves close to
A spring, P!, secured at one end to the outer | or bears against the inner side or edge of the
end of the carrier O, bears at its opposite end | short arm orinner end of the elbow-lever; and
against the rear orouterendof the compressor- | a hook, s, pivoted to the lower end of the act-
lever with a tendency to keep the lever against | uating-lever S, engages the inner end of the
a stop, p’, on the carrier until its nose enters | elbow-lever. "As the lever S is vibrated ‘to
the eyes of the link immediately in advance of | move it inward at its lower end the lever R
the link being acted upon by the reciprocat- | is drawn after it by the hook s, the aceidental
ing or sidewise compressor L, and rests against | vertical displacement of which is prevented by
the bow end of the link held by said bar against | the overhanging lip or lug T!' on the elbow-
the anvil. At this time the link to be com- | lever. On the reverse or outward movement
pressed is supported at the opposite end by | of the lever S, its end, bearing directly against
the nose k of the holder or swinging arm K, as | the elbow-lever, moves it correspondingly.
before described. In its normal position the | Thislattermovement causes the feed-wheel 2 to
compressing-lever bears against this stop; but | partially rotate by the operation of the pawl
when 1ts nose N'is advanced or forced against | R upon the ratchet %, while the movement
the link in upsetting, the lever moves slightly | imparted to the pawl at the time the hook s
away irom the stop, its spring yielding to en- | is operated moves the pawl forward for a repe-
able it to do so. The main function of this tition of this feeding movement. The chain,
spring is to hold the lever with its nosein the | as it is drawn out by the feeding mechanism,
proper position for adjustment in the eyes or | passes, by way of a suitable channel or de-
end openings of a link previous to the time | flecting-guide, 1%, to a proper receptacle be-
that the crushing force is exerted upon the | neath the die-bed of the press. |
lIink. Soon after the commencement of the| The lever S is bent or provided with an in-
downward movement of the gate the compress- | clined arm, ', at its upper end, and this arm
ing-lever begins to swing inward, and this | is struck at and just before the end of the up-
movement continues. _ stroke of the gate B by an adjustable screw or
Near the finish of the downward movement | stud, w, on a short inwardly-projecting arm
of the gate the compressor-leveris struck near | or lng, W, carried by the gate, and the lever
1ts nose by a moving part of the mechanism, | thus vibrated. On the downstroke this arm
(soon to be described,) and the compression of | W moves close to or in contact with the
the link endwise to complete it takes place, | outer edge of the lever, and starts to move it




o 1p the dlreetmn opposite that in which 1itis |
- moved by the stud w on the top of the arm:

:- -Wl‘ésh the lever, in event of the stud w being
- omitted.

. lower end of the lever S is given at the end of

10

W, or by the contact of the top of this arm:

- The Gomplete inward swing of the

- the downstroke of the gate by an adjustable |
- serew or stud acting on the top S of this lever,

~ the mechanism, the links will be numbered

o from 1 to 18, a%t in Fig. 7, the link'numbered 1 |

- being the ﬂat link, at the bottom of the link-

- . die or opening «', and that numbered 18 being

- the most adva,nced of the links in the ﬁmshed&
- chain, and shown as leaving the machine, =

 the Opemtmns of the 1espe(,tnm parts of the= =

S twn wﬂl be sufﬁ(,wnt

~time, it will be necessary to provide a section
¢ ‘of chain and partially-formed links sufficient
' to extend from the bending-block to the feed-
©wheel, as in Figs. 7,9, %md 11, Such a sec-

o 1;10’11 m'w be made by hmd aml the lmks m&y-

o :mg the feeder bf‘u: or ﬁnger ]? and then start-

~ing the machine, to form the required number

- of flat links, which may be removed from time

" totime until the necessary number has been
- secured. A number of links are left in the

—and carried by an overhanging projection,
- similar to W,  The lower end of the lever %, |
- onits inward swing, strikes the bill-hook Ni
¢ orthe compressing-lever N, near the nose, and
- forces the nose ag ainst the lmk to be upset or.
RN cgmp:l essed. endwme as before fully explained.

- To ald 1n the desemptmn of the operation of

In view of the description already given Of

If the machine is to. 'be W@:rhed for the ﬁl S‘t

Jlower portion of thelink-die, (see FFigs. 15 and
15,) so that the weight upon the lower onewill
keep it in proper 1:)0511;1011 to be operated upon
by the finger of the flat-link -feeding mechan-
ism. This finger being readjusted in position,

the section of chain and bent and partlally

formed links placed in position 1n the ma-
chine, and the machine started, the manufac-

ture Of the chain progresses autom&tlcall)
and continuously by the  mmtermittent, con-
nected, successive, and repeated oper ations of
blank- feedmg mechanism, the punches, the
flat-link-feeding mechanism, the link-turning
devices, the bowmn* oY partml -bending and
retracting mechambm the sidewise a,nd end-

wise compressing demce and the (,ham feed

ing mechanism.

Stupposing the working parts of the ma-
chine, as prepared for star ting, to occupy the
positions shown in Fig. 7, when the gate 1s
very near the end of the ‘upstroke—say, at
seven-eighths of its upward movement—the
parts fir bt operated as the machine starts are
the blank-feeding rollers and the chain-feeding
wheel Q.

By an inspection of Flgs 7 and 8 1t wﬂl be
seen that the link 3 projects quite a distance
into the chamber ¢ of the bending-block, with
link 2 threaded through its eyes and par-
tially turned ; and that there are considerable |
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‘spaces between the bowed or bent ends of links - - .
| 4, 5, and 6, and the eyes of the links, through. -~~~
-' whmh they are, respectively, passed, and with .
which they are interlooped, this spacing being
‘caused by the tendency of the partially-formed - -
links to spring open at their wide or eye ends,

‘and slide upon the curved inner sides of the

loops or bows of the links with which they are . o
‘respectively connected. The ends of link 4~

are held much nearer ‘i;he bow end of Iink 3, . .

‘as the ends of link 4 are somewhat com-. -~ =
pressed in the narrow top and bottom of the
~bending-cavity 1!, and prevented from spring-
ing apart and Shdmg in link 3. At the time =~ ..«
of starting the machine, link 8 occupies the -
position at which, in the regular order of op- . . .

eration, it would: have been compressed side- . -

WISe bv the bar I against the anvil L/, to give -~ - . = =
it the proper shape, as well as have been up--
set-or compressed endwise by the bill-hook N/, . .
| to leave 1t ready 1:0 '?be moved fmward to m@ke S
room for link -7

Toward the end of the upstroke, or during

| the last eighth part of the upward movement - = -
1 of the: gate the pawl R is caused tomove the . .. =

chaln- feedmfr sprocket-wheel R aportion ofa:- - - - -

revolution equal to a distanceslightly greater = =~ -
than one tooth, drawing the chain forwarda = = =
| little more tham the lenﬂ‘th of a link,andto- - .- - -
| the position shown by I‘ws 9 and 10, The .
fiat link 218 thus- brouﬂ‘ht by the: pull. 01"' the: .. . .
| -chain against the vertmajl wall of the chamber - .
g of the. bending-block ‘G, and link 3 drawn =~ -

into the b@ﬁdmﬂ‘ cavity, except at 1ts ends. o

for the shmtenmn" of the chain by the draw of
the feeding me(,ha,mbm which, as before re-

marked moved the cham and p&rtmllv formed
links forward. between the sprocket-wheel and
bending-block. The additional compensation
for this shortening of the chain toallow it to be
fed forward a distance a little greater than the

length of a link is, however, provided for by

the stretching of links 4, 5, 6, and 7, the ten-
sion on the links being sufficient to overcome
the resistance offered by the spring of the
links, and cause the ends of the respective
lmks to approach each other near enough to
slide in the bows of the links with which they
are connected and assume the positions shown

in Figs. 9 and 10. The nose k of the swing-

ing-arm or holding-dog K now drops behind
the ends of link 7. The tension on the chain

| This movement: of the link 3 a distance less BN
than its length does not compensate entirely -~ = =

produced by the spring of the link ends, and

consequent tendency of the partlally-formed

links to lap or draw upon eachrother, will give
the chain and links a slight_retrograde move-
ment, which is checked by the nose & of the

dog K. On the beginning of the downward

movement of the gate, and during about the
first eighth part of this downward movement,
no chan oe occurs in any of the parts which act
directly upon the chain or connected links., As

‘the gate descends, and by the time it has com-

pleted about one-fourth part of its downstroke,

the compressor-bar L and the bill-hook N’ h&ve .
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advanced part of the distance traversed by | for the increased Iength of the connected and

~ them toward the chain, and the push-bar or

flat-link feeder F is on its retracting move-

ment. As the gate continues to descend, and |

by about the time it has reached about three-

eighthsofits downstroke, the compressor L will

have beenadvancedits full stroke,and willhave
driven the sides of the ends of lmk 7 together
against'the anvil I/, (see Fig. 11,) and the bill-
hook or nose of the end compressor N will have

~ entered the eyes or openings in the ends of
link 8 and rest behind the bow of link 7 , ready

to push or crush the bow When prebsure 18
produced by the lever S.

The curving or bowing of the sides of a link
by the compressor L and the endwise com-
pressing of the link by the compressor N

shorten the link somewhat. To accommodate

this shortening of the chain between the feed-
~ing-wheel and nose % of the dog, a slight slack,

checked by the detent U, is allowed
It should be noticed that slack is prowded
forin two parts of the chain, and partially-

formed chain—namely, between the bending-

block and nose &, and between the compressors
and feedin -:-*-Wheel

At about one-half of the downstroke the |

thrust-bar or reciprocating carrier G! of the
Iink-bender will begin to advance across the

chamber g of the bending-block. The flat-link

feeder I will have reached thelimit of its out-
ward or refracting movement shortly after

the completion of one-half of the downstroke

of the gate—say, when five-eighths of this

downward movement has been accomplished.

At-about the completion of three-fourths of
the downward stroke of the gate, the flat-link
bender - head will have been advanced far
enough to bring its point or solid end J'against

the projecting ends of Iink 3, which occupies
- the bending-cavity I, with link 2 passed or

threaded through its eyes or end openings, as
shown by Flg "9 and 10.

The spring- hps 4 9 of the bender-head em-_
brace the ends of the link 3 and hold them prop-
erly up to the bender-head point.

has moved down to about seven-eighths of its
stroke the head or point J' and the yielding

lips j will have been projected partly into the
bending-recess, forcing the ends of link 3 back
into thls recebb and bending or folding link

2 at'its center, where 1t is held in the eyes or

end openings of link 3. Durin g the comple-
tion of the downstroke the bender continues |
“to advance, and its head is projected some
distance into the bending-cavity; and by the
time the dowustroke is ﬁmshed as in Figs. 11

and 12, the bending or folding oper&tiou per-
formed by the bender, in connection with the
bending-cavity, is completed, and the bow
end of lluk 3 has  been pushed to a point
slightly beyond the lower end of the pawl K2
During the time that the benderis forcing
the link 3 into and through the bending-cav-
ity link 7 is firmly held between the com-

The bender
continues to advance, and by the time the gate

pawl K2,

partially-formed links by the addition of the
newly-bent link, the links are crowded to-
gether or lapped at their connected eye ends
and bows, as shown in Figs. 11'and 12.
The natural spring of the links would partly
accommodate for the increased length by the
new link, (it being borne in mind that the con-
nected lmlm had been stretched by the feeding-
wheel, whilethelink 2 waslying flat against the
wall of the bending-block, and before thislink
had been closed upon and forced into the bend-

.ing cavity ;) but there is still room for crowd-

ing them together to a greater extent after
the natural spring is taken up, admitting of
the addition of the new link’ between the
Lending-chamber and anvil. ‘During the last
part of the downstroke of the g‘ate the bill-
hook N’ of the end compressor is operated

| upon by the lever S and forced against the

bow end of link 7 while this link is held
against the anvil L/ by the side-compressor,
(see Figs. 11 and ' 12,) and the bow of the lmk |

is thus given an upsettm g orcrushing squeeze.

The spring of the link ends is thus changed
to cause them to bear against each other, in-
stead of tending to separate them. While

the lever S is advancing against the bill-
hook, it also operates upon the pawl R to
advance 1ts end beyond the tooth of the

ratchet Q3, next that one last engaged by it,

‘80 as to be ready to cause the sprocket-wheel
‘to repeat the pull on the chain at the proper

time. At the finish of the downstroke a flat
link is punched from the blank, and at the
same -time the eyes are punched from the
blank for the next link. Upon the starting
of the upstroke, and during the first elghth'

‘part of this movement of the gate, the bender-

carrier or thrust-bar G! commences to with-
draw to retract the bender head slightly
drawing back with it the link 2. At the
same time the lever S, being released from
the pressure upon its top of the stud w’ and
free to rock, the spring P’ of the compressor-

lever N will rock it slightly away from the

bow of the link against which it has just
operated, and leave it ready to be swung back
by the bar 1. When the gate has reached -
about one-fourth the way of its upward move-
ment the bender-head will have been entirely

‘withdrawn from the bending-cavity, bringing

with 1t the ends of link 2 and lea,vmg 1ts eyes

or -end openings in position in line with the

flat-link feedway a* to receive a flat link.
The further retracting or retrograde move-
ment of the link 2 is prevented by the bow of
the link 3 coming in contact with the holdin: g-
When this pawl assumes this posi-

tion, (see Fig. 8), the eyes or end openings of
link 2 are just in the proper position to be

threaded by the flat link next fed forward.

As the gate moves upward, the. thrust-bar

continues to draw back the bender-head until,
soon after the completion of one-half of the

‘upstroke of the gate—say, at five-eighths of
‘pressor L and anvil_ I/; and, to accommodate | this upward movement—the bender-head has
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been retracted across the chamber ¢ of the
bending-block to its starting-point.
time the push-finger F begins to move for-
ward link 1, and shortly before the end of
the npstroke——say, at seven-eighths of the up-

ward movement of the gate—the flat-link

feeder will have advanced to its full move-

ment. During this time the compressor-bar
L will have been retracted and the bill-hook
lever swung back, leaving all the parts in the
position occupied ‘ab Startmg', and ready to re-
peat the operation described. :

I claim as of my own invention—

1.. The hereinbefore-described improvement
1n the art of manufacturing chain from sheet
metal by machinery, which improvement con-
sists in forming the pa,rtmlly shaped flat links
from a plate, bringing these links (fatwise or
with their broad surfaces horizontal) to the
point at which they are to be connected with
each other, successively threading the sepa-
rate flat llnks through the eyes of previously-
bent and partially -formed links, (the broad
surfaces of which are vertical or at ri ght an-
gles to the sides of the flat links,) turnmﬂ' the
flat links, bending them to interloop and umte
them with the previously-bent links, and sub-
sequently completely shaping the links and
forming the finished chain,- bubstanma,lly as
set forth

2. As an 1mprovement in the art of manu-
facturing chain from sheet metal by machin-
ery, the Thereinbefore-described method of au-
tomatically adjusting a flat link in a previous-
ly-bent link preparatory to bending, which
consists in feeding forward the flat link end-
wise, threading it thr ough the eyes of the bent
link mtersectmo 1ts line of travel at right an-
gles, and turmng 1t as 1t 18 fed along after its
forward widened end has passed throngh said
eyes, substantially as set forth. ~

3., As an improvement in the art of manu-
facturmﬂ‘ chain from sheet metal by machin-
ery, the herembefme described method of con-
necting and uniting the links, which consists
infeeding forward the flat and partially-shaped
links flatwise or with their broad surfaces hori-
zontal in a path intersected at right angles by
that traversed by the previously-connected

links, threading the flat links successively |

through the eyes of the previously bent and
united links, the broad surfaces of which are
vertical and at right anglesto the sides of the
flat Iinks, giving a partial turn to the flat links,

and then bending them at their middles to re-

spectively unite them with the previously
bent and united . links, blletEthl&llV as seb
forth.

- 4. As an improvement in the art of manu-
facturing chain from sheet metal by machin-

ery, the herembetore-deseribed method of com--

pletelv forming and finishing the bent inter-
looped links, w vhich consists in intermittingly
feeding forward the links, compressing them
sidewise, and then upsetting or compressing |
them endwise, substantially as set forth.
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inbefore set: forth, of the blank- feedlng rolls c

At this [ the yoke connected with the adjustable bear- |

ings of the upper roll, and the cam-lever for
actuating the yoke. - |

6. The combination of the flat-linlk- feedmcr -
mechanism, the chambered bending-block, and |
link turnmﬂ‘ devices, subst&ntmlly such as de-
scribed.

7. The dies formed in sections and having
a feed-channel for the flat links, recessed at
the top and bottom of its inner end to facili-

| tate the turning of the link, Substantlally as
“set forth.

8. The combln&tlon Substantlally as here-
inbefore set forth, of the punches, the dies,
the flat-link- feedmg mechanism, the cham-
bered bending-block, to which the links are
delivered from the feedway or channel, which
18 recessed at its inner end, and the turning-
springs, which operate upon the link and begin
to turn it when its rear end reaches the re-
cesses 1n the guideway, as specitied.

9. The bending - block provided with the
bending-cavity, having narrow top and bottom
portmns and a w1de central portion, in combi-
nation with a bender, substantmlly as and for
the purpose specified.

10. The combination of the remprocatnw
benderand the chambered bending-block, hav-
Ing a bending-cavity with a wide central part
and contracted top and bottom portions In its -
wall, into which the bender-head is projected
to bend the flat links and connect them with
the previously-bent links, subsbantlally as
hereinbefore set forth.

11. The combination of a bendmn* cavity
or die and the bending-head, prowded with
spring-lips, as described, whel eby 1t 1s adapt-
ed to engage the ends "of a previously-bent

-Iink on the advance stroke and withdraw the

last bent link on the refraction of the bender,
substantially as set forth.

- 12, The combination of the reciprocating
carrier-bar of the flat-link-feeding mechanism,
the lever for reciprocating the bar, and the
spring tripping-arnm, pivoted to the ‘bar and
operated upon by the lever, substantially as
and for the purpose set forth :

13. The combination, substantially as here- -
inbefore set forth, of the bending-block pro-
vided with a bending-cm*ity, the bender which
forces a link into said cavity and then par- -
tially withdraws it, and a stop or pawl, K2,
for releasing the link from the bender—head to -
limit its retron*mde movement and leave it 1n
posmon to 1ecene the next link through its

eyes.

14. The combmatlou subst&ntlally as here-
inbefore set'forth, of a nose, N/, the station- -
ary anvil located on one side of the way trav--
ersed by the chain, and the compressor oper--
ating from the opposite side of said way, to -
compress the links sidewise at their flat ends |
and form the bows. =

15.-The combination, Substantlally as here-
mbefore sét forth, of the chain- feeding mech-"

5. The 00mb1nat10n, substantially as here- l anism and a. swmgmw arm or pawl, K, pro-
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vided with a nose to engage the links and
hold them in turn in proper position to be com-
pressed atter being fed forward.

16. The combination, substantially as here- |
inbefore set forth, of a self-adjusting arm or
pawl, K, having a nose to engage the links as |
fed forward, the compressor acting against
the sides of the links, and the compressor for
upsetting or compressing the links endwise.

~ 17. The combination, substantially as here- |

1nbefore set forth, of mechanism for intermit-

| tingly feeding forward the chain and con-

nected links, swinging arms or pawls K K2, to
limit retrograde movement of the links, the
bending-head, the sidewise compressor, and
the endwise compressor. |

In testimony whereof I have hereunto sub-

scribed my name., | | |
* FREDRICK EGGE.
Witnesses: * |
WARREN H. DAY,
WM. E. DISBROW.
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