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To all whom it may concern. . 
Be it known that I, WILLIAM ALLEN Mc 

CoOL, of Beaver Falls, in the county of Beaver 
and State of Pennsylvania, have invented cer 
tail new and useful Improvements in Dies 
for Making Links for Sprocket-Chains; and 
I do hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
Sale. 

My inventic II relates to the manufacture of Sprocket-chai,is for driving sprocket wheels 
or pulleys; and my improvement is directed 
to the production of the intermediate or pin 
bearing links of such chain from a strip of steel quickly, easily, accurately, uniformly, 
and cheaply, and to form a wearing-surface 
in contact at every point with the pin, where 

29 by theehaia is rendered more du EE pin 
bearings in true lines, and its cost of manu 
facture greatly reduced. Heretofore in chains 
of this construction the mode of manufacture 
has been as follows: The intermediate or pin 

25 bearing links have been made of cast malle 
able iron, and, after cleaning, the two parallel 
sides have beenmilled or ground off toa gang, 
the blank links then been placed in a jig, and 
the holes drilled for the pins. Wrought-iron 
or steel barshaye also been rolled or drawn, 
having the desired form for the links, and the 
bar sawed off in lengths for the links and the 
holes for the pins drilled. Such chains have 
also been made with the intermediate or pin 

35 bearing links of straps having their ends riv 
ited or interlocked. It is essential to good 
tesalts that the holes for the pins shall in 
every case be of exactly the same distance 
from center to center, that they shall be ex 
actly parallel through the link, and that they 
shall be at exact right angles with its outer 
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parallel sides; and it is for the manufacture 
of such chain-link arts to obtain these re 
sults that I have devised the dies and the 
mode of using them to produce the interme 
diate or pin-bearing links, as illustrated in the accompanying drawings. 

Referring to these drawings, Figure 1 rep 
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link. Fig.2 shows in section dies adapted for 
use with a bit, over which the ends of the 

strap are partially closed in the second step 
in the operation of forming the link. Fig. 3 
shows in section dies adapted for use with 55 
pins in the operation of closing the ends of : 
the link to complete the holes for the bearing 
pins of the chain. Fig. 4 shows a vertical sec. 
tion taken on the linea of Fig. 3. Fig. 5 
shows the intermediate bearing-link and the 
pin therefor, and Fig.6 shows in top view and 
insection a portion of the chain. 
The dies are constructed of three separate 

and distinct, pairs, each pair adapted for a 
distinct step in the operation of forming the 
bearing-link part, and each pair varying in 
construction according to the result obtained 
by each step of the operation. . 

Each step of the operation is performed by 
a pair of dies comprising an intaglio-die a 7o 
and a relief-dieb, and the productiopof the . . . 
article is commenced in one pair of lies and 
finished in the other pairs. 

Referring to the initial dies in Fig. 1, the 
intaglio-die has a deep recess c made in its 75. 
upper surface, having a width just equal to the 
length of the finished links its walls vertical, 
and its bottom formed with a middle flat ridge 
d, standing parallel with the walls, and with 
concave grooves e e, which correspond to the 8o 
bearing ends of the link. The relief-die is 
formed with a tonguef, having vertical sides, 
and a bottom the counterpart of that of the 
intaglio-recess, and it has a width to allow it 
to enter the intaglio-recess and press and form 85 
the strip of steel therein, with its ends stand 
ing up between the recess - walls and the tongue-walls. 
Referring to the intermediate dies in Fig. 

2, the recess in the intaglio-die is made of a 90 
width sufficient to form a fiat bottom part , 
joining the vertical walls, and the curved bot 
tomon a level above that of the flat ridge d, 
'while the tongue f' of this relief-die has its 
bottom formed with a ridge d' and concave 95 
grooves e'e', like the bottom of the recess in 
the intaglio-die, with the grooves terminating 
in outwardly and downwardly inclined walls 
m, standing out beyond and over the verti 
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cal ends of the strip, formed as in Fig.1, to Ioc 
resents the dies in section as they appearin press and form these ends 22, so as to par so the first step in the operation of forming the tially close them over a bit n, which is the 

counterpart on both its sides of the upper or 
inner side of the strip as formed in the ini 
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tial dies. The strip taken from the initial 
dies and the bit placed therein are together 
placed in the intermediate intaglio - dies, so 
that the relief-die inclined walls in will strike 
the straight ends 2 2 of the link-blank arid 
form then over the upper side of the bit, 
From these dies the partially-formed link is 
removed, the bit taken out and replaced by 
pins, one in each partially-closed end, which 

c. are of the exact diameter of the pins used in 
connecting the links of the chain, and this 
partially-formed link is placed in the finish 
ing-dies shown in Fig. 3, wherein the intaglio-: 
recess is the counterpart of that of the ini 
tial dies and the tongue f of the relief-die 
is the counterpart of the tongue of the inter 
mediate dies, except that the walls of the in 
taglio-recess and of the relief-die tongue are 
coincident with the outer ends of the finished 
link, the ends of which are closed over the 
pins, so as to abut it pon the flat web part of 
the link, thus forming the holes of perfect 
circles, in perfect parallel relation and at right 
angles to the outer sides of the link, which 
are the important requirements of a sprocket 
chain. In this finishing operation the flat 
faces of the ridgesd (l' of the intaglio-recess 
and of the relief - tongue are coincident and 
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form the web or flat part of the link in the 
center line of its holes, so that the greatest 
strength shall be obtained in the line of the 
greatest strain on the link and the bearing 
shall be equal at all sides on the pins. 
recess in the intaglio - die is preferably open 
at each end for convenience in placing and 
removing the link being formed. 
As a means of preserving the parallelism 

of the link, under the various operations, re 
innovable plates is may be provided to close 
one or both ends of the recess, as seen in 
iig. 4. 

I prefer to arrange the several pairs of dies 
in separate relation on a suitable bench; but 
it is obvious that a series of such - dies may 
be arranged in a suitable revoluble head and 
operated continuously as a press. 
The die-formed chain-link, produced as de 

scribed and to obtain the advantages stated, 
is a new article of aanufacture, so far as I 
know and can find. 

at are the outer links, and v are the shoul 
dered pins, of the chain in which the pins are 
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riveted, and ac is the intermediate or pin-bear 
ing link. The three-steps by which this link 
is formed render the operation continuous, 
in which its transfer is from one part of the 
machine to another part, whereby one-half 
of the link is first formed by the joint ac 
tion of the dies themselves. The ends of the 
link are next partially closed by the joint ac 
tion of dies and a bit, and the ends of the link 
finally closed, so as to be about square on the 
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web of the link by the joint action of the dies, 
and a pin placed within each of the partially 
closed ends, thus producing the perfect link. 65 
: I claim as my improvement 
. 1. Dies for making, links, for sprocket 
chains, comprising three separate and distinct 
pairs, one pair for the initial, one pair for the 
intermediate, and one pair for the finishing 
steps in the operation, each pair having all 
intaglio-die formed with a recess having ver 
tical walls, a bottom middle flat ridge, and 
concave grooves oil. each side of the latter for 
forming one side of the finished link, a relief 
die for the initial intaglio-die,having a tongue 
face formed with convex ridges and a middle. 
groove the counterpart of the said initial in 
taglio-recess, a relief-die for the intermediate 
pair, havingatongue-faceformed with concave 
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grooves and a middle ridge the counterpart of 
the intaglio-recess, the grooves of said tongue 
terminating in downwardly and outwardly 
inclined walls, an independent bit, the couin 
terpart of these last-named intaglio and re 
lief faces, over which the other side of the 
link is partially formed, a relief-die for the finishing pair, having a tongue-face formed 
with a ridge and concave grooves the coun 
terpart of the said intaglio-recess, and sepi 
rate pins over which the link-holes are fin 
ished, substantially, as described. 2. For making links for sprocket-chains, a 
pair of dies comprisir gain intaglio-die formed 
with a recess having vertical wallis, a botton 
flat ridge, and concive grooves on each side 
of the latter, a relief-die having a tongue-fate 
formed with concave grooves and a middle ridge, the counterpart of the intaglio-recess, 
the grooves of said, tongue terminating in 
downwardly and outwardly inclined walls, 
and an independent bit, the counterpart of 
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said intaglio and relief faces, for partially 
forming the link, substantially as described. 

3. For making links for sprocket-chains, a 
pair of dies comprising an in taglio-die formed . . 
with a recess having vertical walls, a botton 
flat ridge, and concave grooves on each side 
of the latter, a relief-die having a tongue-face 
formed with contive grooves and a middle 
ridge, the counterpart of the intaglio-recess, 
and separate pins over which the link-holes 
are finished, substantially as described. 

4. The dje - formed chain link herein des. 
scribed, having its pin-bearing holes of per 
fect circles and its web coincident with the ... 
centers of said holes, as shown and described. 

In testimony whereof I have signed this 
specification in the presence of two subscrib 
ing witnesses. WAMI AEN MCCOO. 

Witnesses: 
AU(i.T. IROOK, 
ARTICTR WEISS. 
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