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UNITED STATES PATENT OFFICE.

LACHLAN E. McKINNON, OF BUFFALO, NEW YORK, ASSIGNOR TO McKINNON CHAIN
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MACHINE FOR MAKING CHAINS.

1,064,080.

Specification of Letters Patent.

Patented June 10,1913,

Application filed June 17, 1908, Serial No. 439.037. Renewed November 18, 1912, Serial No. 782,133,

To all whom it may concern: _ )
Be it known that I, Lacunan K. McKix-
NON, a subject of the King of Great Britain,

_residing at Buffalo, in the county of Erie

and State of New York, have invented a
new and useful Improvement in Machines
for Making Chains, of which the following
is a specification.

This invention relates more particularly
to machines for joining or interlocking and
closing partially formed open ¢hain links to
form the chains.

Fhe invention is herein described in con-
nection with a machine for making chains
composed of straight oval links with lapped
ends which are afterward welded. but the
invention is‘also applicable to machines for
making other styles of chains in which the
links interlock at an angle to each other.

The object of the invention is to produce
an efficient and desirable machine of very
simple construction for rapidly interlocking
and closing the partly formed open links.

The machine is provided with magazines
or stack-holders which support the partially
formed open links flatwise in two stacks,
with the links of one stack approximately

at right angles to the links of the other
stack. A link is fed first from one stack,

closed end foremost, into a guide device
which supports the link with its open end
uppermost or rearwardly with respect to the
direction of travel of the link through the
machine. A second link is fed from the
ofher stack, closed end foremost, into the
guide and between the separated ends of the
first link and is temporarily sapported in a
plane at right angles to the plane of the
first link and with its open end uppermaost
or rearwardly. The first link is then ad-
vanced between devices which press or close
its open ends toward each cther and pass
the ends through the loop of tie sceond link.
In the advance movement of the first link
its ends ave closed together and engage the
closed end of the second link and draw it
between the closing devices, so thal its open
ends are closed together through the loop of
the next following or thivd link which has
in the meantime been fed from the first
stack into the guide between the separated
ends of the second link and is temporarily
supported by the guide at right angles to
the second link until engaged by the secend
link and drawn between the closing devices.

The links are thus fed alternately from the
two stacks into the guide and drawn in suc-
cession through the same between the clos-
ing devices which interlock and close the
links, making a continuous chain. In thus
interlocking and closing the links it is not
necessary to twist or turn either the chain,
the Jinks, or the devices which interlock and
close the same. '

In the accompanying drawings, consisting
of three sheets: Figure 1 is a longitudinal
sectional elevation of a chain-making ma-
chine embodying the invention, in line 1—1,
Fig. 5. TFig. 2 is a fragmentary plan view,
on an enlarged scale, of the feed table and
guide for the links. Fig. 3 isa fragmentary
cectional elevation thereof in line 3—3, IFig.
9. Fig. 4 is a perspective view of one of
the closed links detached. Iig. 5 is a plan
view, partly in section, of the machine. Kig.
G is a sectional plan thercof in line 6—6,
TFig. 1. Fig. 7is a transverse sectional eleva-
tion thereof, in line 7—7, Fig. 5. Fig. 8
is a fragmentary section, on an enlarged
scale, of the lower portion of one of the link
magazines. Fig. 9 is a sectional plan view,
on an enlarged scale, of the link closing
rollers or devices. Iig. 10 is a sectional
view, showing a modified construction of
the closing guide.

Like reference characters refer to
parts in the several figures.

The links are bent into a preliminary
shape so as to be clesed at ene end and open
at the other, as shown at X, Figs: 1, 2 and 5,
in a suitable machine before they are placed
in the machine herein deseribed, which inter-
locks the links and closes or presses their
separated ends together, as shown in Fig. 4.
A portion of the chain is shown in g, L
In the particular style of link illustrated in
the drawings the separated ends of the link
are hook-shaped and overlap when closed.

A represents a frame of any suitable con-
struction having a honizontal top or table a,
and B a feed plate which is fastened by
serews, or otherwise, on the table. The open
links X are placed flatwise in two upright
magazines or stacks on the feed plate with
the links in one stack substantially at right
angles to those in the other stack, as shown
in ig. b, and are so retained by suitable
means, such as magazine or stack holding
bars D and ¥ which are supported in np-
right position over the feed plate by a
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ca link fed from one stuck and

bracket ¢ secured to the table « or other suit-
able means. The lower ends of the maga-
zine bars are spaced just far enough above
the feed plate to allow the links to be fed
one at a time from the hottom of each stack
without disturbing the other links, by a feed
plunger or device which réeiprocates be-
neath the magazine bar.

- As the two side bars of a link are not ;-
rectly opposite each other in the samo plane
but are twisted somewhat i oppuosite direc-
tions to enable the Looked ends to overlap
when pressed together, the Tink will not lie
flat wpon a plain surface but one hook will
be higher than the other and the Iink will
wabble more or less, which would cauge the
links to interfere and prevent the proper
feeding of the same from {he stacks.,  To
cause the links to lie steadily with the high
points of their hooked ends in the same hoyi.
zontal plane and thercby incure the proper
feeding of the links singly from the stacks,
the upper face of the feed plate is preferably
grooved at 7 f beneath cach magazine har
m the direction of feed of the links from the
stack and the ends of the links lie in these
grooves, which steady the links and guide
them when pushed from beneath the stacks,
This formation of the feed plate requires tse
stacks of links to tilt laterally somewlat
from the vertical, as shown in Fig. 7, and the
magazine bars D and F are therefore corre-
spondingly {ilted from the vertical,

G represents a guide opening or passage
extending through the table at {he intersoc.
tion of upright planes extending thirough
the stacks of links in the direction of feed
of the links from the stacks, so that whien a
link is pushed off*the feed plate from either
stack it wil] tilt downwardly and fall in -
right position into this guide opening. The
guide opening-is substantially cruciforu in
shape and contracts downwardly, its wide-t
portions heing of slightly Tess widih han
the upper fluring portion of the Link, so that
dropping
therein will he supported in an upright pegi-
tion, and in a plane at right angles to a-link
fed from the otlier stack and dropping into
the opening, as shiown in Ifies 1, 2 and 3.

The Tinks ave fed aliernately fram the {wo
stacks into the guide opvnimg by suitable
means which, in the wachine Hlvstrated, con-
sist of feed plungers I and I whicl are
reciprocated horizontaily between the feed
plates and the lower ends of (he Inagazine
bars in directions i vight angles 16 cuch
other.  Each planger engages and feeds the
lowest link from its stack at each advanee
movenment, )
has a central front extension # wlhicl] cnteps
between the separated ends of the finle ond
assists the grooves 777 of the feed plate g
guiding the links when fod forwardiy fron
the stacks. The feed plungers 11 anil T opo

Fach feed plungoer preforalif

1,064,080

mounted upon slides /4’ ¢, respectively, Figs,
L and 7, which ave movable horizontally in
guide ways A2 and  in the table g The
slide 4" has a tug depending through o wlot
in the table, Fig. 1, and connected {0 the end
of a rock arm % on a horizontal shaft K
which is journaled beneath the table in a
bearing 2" and is provided with a erank arm
&*, Fig. 6, connected by a pitman 7* to a
erank wheel 7 on a horizental shaft T, which
is journaled beneath the table in bearings I/,
This shaft I is provided at one end with a
belt pulley 7* and constitutes the drive shaft
for the machine.

M represents a horizontal shaft whiceh is
journaled beneath the table at right angles to
the drive shaft I.in bearings 7 and is driven
from the drive shaft by bevel gear wheels
ud 1y Wig, 6. A erank wheel 78 sectred to
one end of the shaft M is eounecled by a pit-
man et to a lever w° Fig, 7, whiel is ful-
erimed ona bracket s projecting from one
side of the table and is connected by w linlk
e’ to the slide ¢ of the foad phmger I. By
this mechanism one feed plunger is advaneed
while the other feed plinger is retracted, so
that the lnks are fod alternately first from
ane stack and tien from the other,

When o link is fed from one stack it drops
with its closed front end into the gulde open-
g and is supported therehy with its open
rear end uppermost, and when a link is fed
froin tlie other stack jt drops with its closed
front end into the guide opening and be-
tween the separated ends of {he first link
and is supported by the guide opening in a
planc at vight angles to that of the fire link
and with its separated ends uppermost, as
shown in Figs 1.2, 3 and 7. Each link thus
drops between the separated ends of the pre-
ceding Tink in a position in which {he sepa-
rated ends of the foremost link will be prosed
through the next following link in closing
the forenmest Iink., By drawing the links in
stceessien through the enide opening the
separated ends of the links are successively
pressed or cloged together, whereby the inks
arc interlocked or joined together in a chain.

The deseribed mechanism for feeding the
links alternately in dircetions approximately
at vight angles to each other from the boi-
s of two stacks or magazines into the
guide opening is simple and efficient bhut the
ivention is not limited to {his particular
means for feeding the links and other means
may be employed.

The means for closing the links to inter-
lock them preferably “consist of grooved
roll= N arranged in" {wo pairs below the
cuide opening Goin the table. The pairs
af ol are Jocated Ty overtienl planes at
viehit angles to eneli otlier in suel, ianmner
that one Tinde T prcs Trom (he auide open-
e G beiween e rolls of one pair with its
dde bars beaving in the grooves of the rolls,
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and the next link will pass in a similar
manner between the rolls of the other pair,
see Fig. 9. The rolls of each pair are
spaced apart such a distance that by draw-
ing the links between them the rolls will
press or squeeze the side bars of the links
ioward each other to cause the hooks to
overlap and close the open ends of the links.
The rolls can be mounted in any suitable
manner, being, in the construction shown,
supported by axles which turn in journai
blocks n secured by bolts n” 1n a rectangular
recoss in the under side of the table a.
When a link is dropped into the guide open-
ing its lower closed end will enter the space
between the rolls of one pair and the next
following link will occupy a similar posi-
tion between the rolls of the other pair.
When the first mentioned link is drawn be-
tween its pair of rolls its separated ends are
gradually closed together through the loop
of the following link and caused to overlap.
As the movement of the first mentioned
link continues its lapped ends engage the
closed end of the following link and draw
the latter between its rolls, whereby its sep-
arated ends are interlocked with the next
following link and closed. Thus each link
when it is closed and advanced engages and
advances the succeeding link and causes it
to be closed. The rolls arranged in this
manner constitute exceedingly simple means
for closing the links and they form in effect
anti-friction or rolling continuations of the
guide faces of the opening G through which
the links pass. The guide opening itself
can have its working faces so shaped and
proportioned as to act, not only as a guide
to properly position the links, but also as
a die to close the links as they are drawn
through it, which construction is repre-
sented in Fig. 10, but the rollers are prefer-
able as they close the links with less draft
on the chain. The links could, however, be
successively closed as they are advanced
through the guide by other means without
changing the principle of operation of the
machine.

A sprocket wheel O, Figs. 1 and 6, is
shown for pulling the chain to draw the
links through the passes of the link-closing
rolls. This sprocket wheel, which has teeth

suitably arranged to engage the links of the

chain, is sccured to a horizontal shaft p
which is journaled beneath the table in a
bearing p’, and is driven at the proper
speed by suitable means, such as a train of
gears ¢ ¢ ¢* ¢° connecting it with the main
drive shaft L. Other means could be em-
ployed in place of the sprecket wheel for
pulling the chain to move the links past the
closing device. The chain can pass from
the sprocket wheel O or other draft deyice
to a windlass or reel, not shown, for taking
up the chain as it is produced.

8

The closing means or die maintains at all
times a fixed or stationary relation to the
link magazines which are arranged in con-
verging or intersecting planes, and in as-
sembling and closing the links the latter are
fed into the closing means or die alternately
in two intersecting planes and are closed by
a straight progressive movement through
the closing means or die, without requiring
a rotary or twisting movement about the
axis of the closing means or die, either in
the latter or in the links or chain.

T claim as my invention:

1. Tn a machine for interlocking and clos-
ing chain links which are closed at one end
and open at the other, the combination of
menns for feeding the links successively and
alternately in intersecting planes with the
closed end of one link between the separated
ends of the next preceding link, and closing
means past which the links advance and
whicl close the links in succession, substan-
tially as set forth. '

9. Tn a machine for interlocking and clos-
ing chain links which are closed at one end
and open at the other, the combination of
means for feeding the links alternately
from . different divections at an angle to
ench other with the closed end of each link
between the separated ends of the next pre-
ceding link and in a plane at right angles
thereto, and means for closing the inter-
locked links in succession, substantially as
set forth.

3. In a machine for interlocking and clos-
ing chain links which are closed at one end
and open at the other, the combination of

menns for feeding the links successively and
alternately in intersecting planes with the
losed end of one link between the separated
ends of the next preceding link, means for
advancing the links with a straight progres-
sive movement, and closing means past
wlhich the links are advanced and which oc-
cupy a fixed position relative to the feeding
means, said closing means operating alter-
nately upon successive links, substantially
as set forth.

4. In a machine for interlocking and clos-
ing chain links which are closed at one end
and open at the other, the combination of
link elosing means having parts arranged in
intersecting  planes  for closing  alternate
links, means for feeding the !
closing means with the closed forward ehd
of ne link between the separated rear ends
of the tink in advance thereof and alter-
nately in the planes of the'parts of said clos-
ing means which operate alternately upon
anid links, and means for advancing the
finks past said closing means, substantially
as set forth.

5 In s wachine for interlocking and clos-
ing chain links which are closed at one end
and open at the other, the combination of

links to suid
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‘stack, and m

advance thereof and at an

4

Jink closing means. and means for feeding |

the links alternately from different direc-
tions at an angle to each other to said link
closing means with thée closed end of each
link between the separated ends of the next
link and in a plane’at an angle to the plane
of said next hnk, and meauns for advancing
the links in succession past said link closing
means, substantially as set forth:
G. In a machine for interiocking
ing chain links which are closed at one end
and open at the other, the combination of
Imk closing 1n ans, means fer holding the
open Iinks In two stacks with the links in
one stack at an angle to the links iy the other
2ans for feeding the links alter-
nately from said two stacks to the hink clos-
ing means with the forward end of
between the separated ends of the link in
angle thereto,

and clos-

substantially as set fortl,

7. In a machine for mterlocking and clos-
ing chain links whicl are closed at one end
and open at the other, the combination of »
guide for holding two links one in advance
of the other with the closed forward end of
the second link Letween {he sepatated rear
ends of the first link, means for feeding the
open links into said guide, means in advance
of said guide for closing the links in sueces-
sion, and mieans for advancing the Hnks
from said guide past said link closing means
by a straight progressive movement, suly-
stantially as sot forth. -

8. In a machine for interlocking and elos-
ing chain links which are closed at one end
and open at the other, the combination of
means by which the links are fod allernately
from two divections at an angle to eacl
other, a cross-shaped guide loeated helow e
plane in which the Tinks are fod and into
which cach linle drops in substantiaily up-
right position at. an angle to the preceding
Iink and between the separated ends thereof,
means below said guide for closing {he apen

- ends of the links. and means for moving the

links through said guide and past said elos-
ing means, substand inlly as set forth.

9. In a machine for interlocking and clos-
ing chain links which are closed at one end
and open at the other. the comhination of
means for holding the open Tinks i two
stacks with the Jinks in one stack af an
angle to the links in the other stacl, means
for feeding the links alternately from the
two stacks, an upright eross-shaped ouide
into which the links pass and which holds
thens at an angle to cach other withy one link
between the separated ends of {Jye preceding
linke, means below said guide for dosing tlie
Iiks, and neans for advincing the ks

cach link -

tive to sqid

i

t
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ast said closing means, substantially as set
forth. .

10. The combination of two link stack-
g means arranged i infersecting planes, a
link closing device having a fixed position
refative to said stacking means and com-

prising euniding means for receiving and
guiding alternate links in similar intersect-

ing planes and closing means acting upon
alternate Iinks successively, and nmeans for
moving the links past said closing device by
a straight progressive movement, substan-
tially as set forth. ,

1. The combination of two link stacking
means arranged in intersecting planes, a link
closing’ device having a fixed position rela-
tive to said stacking means and having two
pairs of converging auide grooves arranged
- shdlar
means acting upon alternate links succes.
sively, means for feeding the links from said
stacking nreans alternately, and means for
moving the links past the closing device,
substantiallv as set forth, :

12, The combination of two link stacking
wents arranged in intersecting planes, a link
clozing device having a fixed position rela-
stacking means and having two
pairs of converging guide grooves arranged
i similay fnlevsecting plaos, closing rolfers
at the ontlets of said grooves, means for feed-
ing the links from sail stacking means alter-
nately. aud means for moving the liniks
through said grooves and past said roilers,
subistantiallv as got fortl,

3. The combination of {wo upright Iink
magazines, wmeans for feeding out horizon-
talls and in converging directions the Tower-
wost ks alternately fron eaid magarines,
aeuide fnie which the links descend sue-
cessively s whish h8ds them in an Hp-
right position ana alernate ks m inter-
secting plines. closing means for the links
artanged below sard enide, and means foy
wovme the hinks (1 hosaid, gnide and
past waid clostng means, sabstantial ¥ as sel
forth.

L Phe combitimt on of o feed plate pro-
vided in s srprer surfaee with girooves tor
receiving {he separated ends of ihe lower-
ozt ki upright magazine ba Carranged
above said plate andd spaced (horefrons to
peemit the Jowermost Hak to be fod ont 1.
derpeath said bav, and mieans for feeding o
the lowertmast -link, sulyst s faliv ws set f
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