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UNITED STATES PATENT OFFICE. 
LACHLAN E. McKINNON, OF BUFFALO, NEW YORK, ASSIGNOR TO McKINNON CHAIN 

COMPANY, OF BUFFALO, NEW YORK. 

MACHINE FOR MAKING CHAINS. 

1,064,080. 
Application fled June 17, 1908, Serial No. 439.037. 

Specification of ILetters Patent. Patented June 10, 1913. 
Renewed November 18, 1912. Serial No. 732,133. 

To all whom, it may concern; -- y 
Be it known that I, LACHIAN E. McKIN 

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 chain links to 
form the chains. 
The 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 nachines 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 glide 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 
of her stack, closed end foremost, into the 
guide and between the separated ends of the 
first link and is temporarily supported in a 
plane at right angles to the plane of the 
first link and with its open end upper nest 
or rearwardly. The first link is then ad 
yanced between devices which press or close 
its oRen ends toward each other and pass 
the ends through the loop of tie second link. 
In the advance movement of the first link 
its ends are closed together and engage the 
closed end of the second link and draw it. 
between the closing devices, so that is open 
ends are closed together through the loop of 
the next following or third 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 second 
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 links, 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. Fig. 2 is a fragmentary plan view, 
on an enlarged scale, of the feed table and 
guide for the links. Fig. 3 is a fragmentary 
sectional elevation thereof in line 3-3, Fig. 
2. Fig. 4 is a perspective view of one of 
the closed links detached. Fig. 5 is a plan 
view, partly in section, of the machine. Fig. 
6 is a sectional plan thereof in line (3-6, 
Fig. 1. Fig. 7 is a transverse sectional eleva 
tion thereof, in line 7-7. Fig. 5. Fig. S 
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. Fig. 10 is a sectional 
view, showing a modified construction of 
the closing guide. 

Like reference characters refer to like 
parts in the several figures. 
The links are bent into a preliminary 

shape so as to be closed at one 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 described, which inter 
locks the links and closes or presses their 
separated ends together, as slown in Fig. 4. 
A portion of the chain is shown in Fig. 1. 
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 horizontal top or table a, 
and 13 a feed plate which is fastened by 
screws, or otherwise, on the table. The open 
links N are placed flat wise in two upright 
!agazines 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 Fig. 5, and are so retained by suit; ble 
means, such as magazine or stack holding 
ba's D and E which are supported in is: 
right position over the feed plate by a 
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bracket e secured to the table u, 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 bottom of each stack 
without disturbing the other links, by a feed 
plunger or device which reciprocates bi 
neath the magazine bar. 

. As the two side bars of a link are not di 
rectly opposite each other in the same plane 
but are twisted sole Wat ii () (1site (lii'ec 
tions to enable the hooked ends to overlap 
when pressed together, the link will not lie 
flat upon a plain surface but one hook will 
be higher than the other and the link will 
wabble more or less, which would cause the 
links to interfere and prevent the proper 
feeding of the same from the stacks. To 
cause the links to lie steadily with the high 
Doints of their hooked ends in the same holi 
Zontal plane and thereby insure the proper 
feeding of the links singly from the stacks, 
the upper face of the feed plate is pre?erably 
grooved at f f' beneath each magazine liar 
in the direction of feed of the links from the 
stack and the ends of the links lie in these 
El which steady the links and guide 
them when pushed from beneath the stacks. 
This formation of the feed plate requires the 
stacks of links to tilt laterally somewhat 
from the vertical, as show in Fig. 7, and lie 
magazine bars ID and E are therefore corre 
spondingly tilted from the vertical. 
G represents a guide opening or passage 

extending through the table at the interse('- 
tion of upright planes extending togi 
the stacks of links in the direction of feel 
of the links fr(in the stacks, so that W( a 
link is pushed of the feed plate fro in either 
stack it will tilt downwardly and fall in :- 
right position into this guide opening. The 
guide opening is substantially cruciforni in 
shape and contracts (low n wit I'd ly, its Wilest 
portions leing of slightly less width than 
the upper flaring port it in of the link, so that 
a link fed from one stack and dropping 
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therein will be supported in an upright psi 
tion, and in a plane at right angles to a link 
fed front the oiler stack and dropping into 
the opening, as sli () \\ 1 in Firs. i. 2 and 3 
The links are fe?t : i elitely f', m the two 

stacks into the tijd' ( ; ) is by suit alle 
means which, in the achii e ill's 'a tet. ('?) - 
sist of feed plungers, if ; it whicli are 
reciprocated horizontally let \\ een the feed 
plates and the low ('' ('It is tie 11 agazil (' 
bars in directions at light angles each 
other. 
lowest link frt its stack at (: ) : ; ) ". 
movement. Each feed plungee "f 'ally 
has a central front extensii) h \\ lic: ; ; ; is 
between the se'a'at ends of the is: , ; ; 
assists the groves f f' of the feel late ji: 
guiding the links Wien feel for Wirtly f' 

J. 

the stacks. The feed plinge) is ind a 

Each plinger engages aid feeds the 

iii. i*i; ii) ( in the title. 
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mounted upon slides h' ', respectively, Firs. 
1 and 7, which are no valle horizontally in 
guide ways h. and i8 in the table (t. The 
slide h' has a lug depending through a slot 
in the table, Fig. 1, and connected to the end 
of a rock arn on a horizontal shaft IV 
which is journaled beneath the table in a 
bearing ' and is provided with a crank arm 
(*, Fig. 6, connected by a pit nian * to a 
crank wheel l on a horizontal shaft I, which 
is journaled beneath the talle in bearings l. 
This shaft IL is provided at one end with a 
elt pulley land constitutes the drive shaft 

for the machine. 
M represents a horizontal shaft which is 

iournaled beneath the table at right angles to 
the drive shaft II in bearings in and is driven 
from the drive sla?t by bevel gear wheels 
i.e. m., Fig. 6. A crank wheel or secred to 
one end of the shaft MI is connected by a pit 
nian it.' to a lever 7, Fig. 7, which is full 
crlined on a tracket me" projecting from one 
side of the table and is connected by a liik 
11, to the slide of the feed plunger I. 13y 
this eclhanism one feed pluger is advanced 
\\lile the other feed linger is retracted, so 
that the liks are fed alternately first from 
(ne stack and let from the other. 
When a link is fed from one stack it drops 

with its clised front ect into the guide open 
ing a lit is supported the rely with its opin 
real' elic tierios. and when a link is fed 
front lie (ther stack it dos with its closed 
f'(It eit it the glite openins and e 
tween the separated eels of the first link 
a is still Ortec ly the glide (pening in a 
lanc at right angles t ) that if the first link 

an \\ ill its sepal'at eit () is perii lost, as 
sh () will in Firs. 1. 2. 3 aid . Ea' link thus 
d's between the separated eit is of the pre 
ceding link in a position in which the sepa 
rated ends of the foremost link will be pi set 
through the next following link in closing 
tle fore lost link. By drawing the links in 
succession through the guide opening the 
separated ends of the links are successively 
ressed or closed together, whereby the links 

are interlocked or joined together in a chain. 
The described mechanism for feeding the 

links alternately in directions approximately 
at tright angles to each other from the bot 
t()) is of two stacks (; ) agazines into the 
guide opening is simple and eficient it the 
ilvertion is not inited to this particular 
i} (as for feedily ille ill.s altl (the eans may be enjoyett. 
The leans for closing the links to inter 

lock then preferally consist (?' grooved 
rolls N trange? in two rail's below the 

The pai's 
( : ' ' - a '.' it at it vertical lanes at 
Jilt ; isles t () (: ol '1' it sli (li anner 
tit (it: ill; will ); 's fi'l the side open 
is (; let w tie ( ; o:le ; it with its 
id: ); is tiring in the gr:oves 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 
toward 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 journal 
blocks in secured by bolts n' in a rectangular 
recess 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 
clanging 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 secured 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 (ye?' or of connecting it with the main 
drive shaft L. Other means could be em 
ployed in place of the sproclet wheel for 
pulling the chain to move the links past the 
closing device. The chain can pass from 
the sprocket wheel () or other draft device 
to a windlass or reel, not shown, for taking 
up the chain as it is produced. 

3. 

The closing means or die maintains at all 
times a E. 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 b 
a straight progressive movement throug 
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. 

I claim as my invention: 
1. In 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 successively and 
alternately in intersécting 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 
which close the links in succession, substan 
tially as set forth. 

2. In 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 directions at an angle to 
each 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 
means 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, means for 
advancing the links with a straight progres 
sive movement, and closing means past 
which the links are advanced and which oc 
clipy 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 closing means having parts arrangel in 
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its 'secting planes for closing alternate 
links, means for fee (ling he links to said 
closing means with the closed forward eind 
of tine link between the separated rear ends 
of the ilk in advance thereof and alter 
nately in the planes of the' parts of said clos 
ing n) ( :: ns which operate alternately upon 
said liks, an means for advancing the 
links past said closing means, substantially 
as set forth. 

5. In a machine for interlocking and clos 
ing chain liks which are closed at one end 
and open at the other, the combination of 
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1. 

link closing means, and means for feeding 
the links alternately from different direc 
tions at all angle to each other to said link 
closing means with the 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, link, and neaus for advancing 
the links in succession past said link closing 
means, substantially as set forth. 

(5. In a nacline for interlocking and clos 
ing chain links which are closed at one end 
and open at the other, the combination of 
link closing means, means for holding the 
open links in two stacks with the links in 
one stack at an angle to the links in the other 
stack, and means for feeding the links alter 
nately from sail two stacks to the link clos 
ing means with the forward end of each link 
between the separated ends of the liik in 
advance thereof and at an angle thereto, substantially as set fortl). 

7. In a machine for interlocking and clos 
ing chain links which are closed at one eld 
and open at the other, the combination of a 
guide for holding two links one in advance 
of the other with the closed forward end of 
the second link between the sea rated 'a' 
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 succes 
sion, and neans for advancing the links 
from said guide past said link closing means 
by a straight progressive movement, Sul)- stantially as set forth. 

8. in a machine for interlocking aid clos 
ing chain links which are closed at (he end 
and open at the other, the connlination of 
means by which the links are fed at ('iately 
from two directions af an angle to each 
other, a cross-shapcot guide locate; below tie 
plane in which the links are fed a fict it () 
which each link drops in substant iai is - 
right position at an angle to the preceiling 
link and between the separated eit is the 'i'of. 
means below saic guice for closing tie (ie in 
ends of the links, and leans for loving the 
links through said guide and past said :los 
ing means, substantially as set forth. 

$). In a macline for interlocking a 'd clos 
ing chain links which are closed at Ole citi 
and open at the other, the collination of 
means for holding the opt) liks in two 
stacks with the links i! (lc sit: ('k at all 
angle to the links in the other stack, neans 
for feeding the links : iterate v iii) the - 

two stacks, an upright cross-shapel gii; 
into which the links ass and which hills 
the at an age to each titler witi one link 
between the sea ate ( 'its (if t ( )'''{{ling 
lik, nea is below said glide fol' clo::ig ille 
links, and leans for advancing the links : 
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past said closing meals, substantially as Set fort. 
10. The combination of two link stack 

ing means arranged ill intersecting planes, a 
link closing device having a fixed position 
relative to said stacking means and conn 
prising guiding means for receiving and 
guiding alternate links in similar intersect 
ing planes and closing means acting upon 
alternate links successively, and neans for 
noving the links past said closing device by 
a straight progressive movement, substan tially as set forth. 

11. The combination of two link stacking 
means arraged in intersecting planes, a link 
closing device having a fixed position rela 
tive to said stacking means and having two pairs of converging guide grooves arranged 
in similar intersecting planes and closing. 
means acting upon alternate links succes 
sively, means for feeding the links from said 
stacking means alternately, and means for 
to sing the links last the closing device, 
st stantially as set forth. 

12. The con litiation of two link stacking 
ea is arrage in intersecting planes, a link 

closing device having a fixed position rela 
tive to sail stacking means and having two 
pairs of converging guide grooves arranged 
in sjilar intel'secting planes, closing rollers 
at the outlets of said grooves, incans for feed 
ing the links from sail stacking neans alter 
nately, aid ineans for naoying the lii is 
through saic grooves all past said rollers. sustantially as set fortli. 

13. "I'le coalinatio} t if two upright link 
n: g:lzies, teams for feeding out horizon 
tally at in converging (irections the lower 
lost liks : ternately front stic magazines, 
a g; its it whici the links descend slit:- 
cessively : Ki whi-li hills then in an ill 
right si; it as: ai i i" late links in inter 
sectius lies, closing leas for the links 
a ri; Isre, ciw is: it glitic. and incails fi}! 
iroving the links gi said glide all (l 
last citi classig hears, sista tially is set fort. 

1... lie (-oi ::: 1 of ; feet late pre 
vie, in its liter stir face with gro(\'s for 
receiving the sei:liate (i ei is ?f the lower 
lost is k. ai utright agazine lo: ' a ri'a geti 
alive s; it late in s : 'e thei's fi'i i t ( 
perii tie it we' (st is is to be fedotit 'll 
terleath sail bar, at nea is for feeding (iii 
tle loweriost link, sist: ; it iai i\ is set is till, 

Y't as y la iii tie '-' i' (i s::criting withic::ses, 
A (' , \ N, i. 
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