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i,4?9,476. 
Application filed September 12, 1917, Serial No. 190,973. Reileved September 23, 1321. Serial No. 502,689. 

To all thom, it may concern: 
Be it, known that i, GARY B. SITEJ, a 

citizen of the United States, l'esiding at 
Chicago, in the county of Cook and State of 

i 

y 

fillinois, have invented a new and useful 
Wire-Link viachine, of which the following 
is a specification. 
The present invention relates to a mashine 

for making and assembling wire links, such 
as are used in bed spring fabric, the present 
invention being an improvenient over the 
inachine for making cross tie links disclosed 
in my Patent # 1,116,506, granted November 
10, 1914. It is the object of the invention to provide 
in addition to the link forming mechanism, 
means for asseinbling the links into a chain 
as the links are delivered. 
The invention also includes means for 

s 

feeding the links of the chain, and novel 
means for bending the links whereby they 
are ari'anged to interlock as disclosed in my 
co-pending application for patent On Cross 
tie chain fabric for bed splings, Serial 
ill:749,941, filed February 20, 1917. 
A further object of the invention is to 

improve the machine so that the hooked ter 
minals of the links are pressed togethel', and 
the links perimited šo pass oligit dinally 
from the hook-forming mea) S to the assen 
bling means. 
With the foregoing and other objects in 

view, which will appear as the description 
proceeds, the invention resides in the coin 
bination and arrangement of parts aid in 
the details of construction hereinafter de 
scribed und claimec, it being Inderstood 
that changes in the precise embodinent of 
the invention can be made within the Scope 
of what is claimed without departing from 
the spirit of the invention. 
The invention is illustrated in the accom 

panying drawings, wherein: 
Figure is a side elevation of the machine. 
Figure 2 is a plan view thereof. 
Figure 3 is a perspective yiew of Cine of 

the links for ined by the machine. 
Figure 4 is an enlarged longitudinal Sec 

tion taken on the line 4-4 of Figure 2. 
Figure 5 is a cross section on the line 5-5 

of Figure 4. 
Figure 6 is a fragmental elevation illus 

trating the reel for winding up the chain. 
Figure 7 is a fragmental plan view of the 

machine showing the bending and assem 
bling means, 

specification of Letters Patent. Patented June 3, 1922. 

Figure 8 is a fragmental perspective view 
of the hook forming or bending means, por 
tions being broken away and shown in dot 
ted lines. 

Figure 9 is a perspective view of the cam 
renoved from the device shown in Figure 8. 

Figures 10, 1} and 12 are cross sections 
Oil the respective lines 10-10, 11-11, and 
i2-12 of Figure 4. 

Figure 13 is a perspective view of the at 
tachinent, showing the parts thereof sepa 
rated, parts being removed. 

Figure 14 is a fragmental elevation of 
the delivery portion of the attachment show 
ing the releasing cam for the chain feeder. 
The machine, with the exception of the 

attachment hereinafter referred to, is quite 
similar to the machine disclosed in Patent 
it 1,116,506, above referred to, so that a 
brief description thereof will suffice. This 
machine embodies a base or frame 1 of suit 
able construction carrying a transverse drive 
Shaft 2 provided with a crank arm 3 con 
inected by a link 4 with a reciprocatory wire 
feeder 5 mounted on the frame. This feeder 
5 Serves to grip the wire and advance it to 
the bending means, as fully disclosed in 
Said patent. The feeder 5 is reciprocated 
intermittently to intermittently advance the 
Wire past a loop-forming pin or shaft 6 and 
Oscillatory bender 7 movable around said 
pin or shaft. The wire is also advanced by 
the feeder 5 past a shear blade or cutter 8 
to the hook-forming or bending means. 
The bender 7 is operated by a pinion or 
gear 9 carried thereby and meshing with a 
Itack bar 10 slidable longitudinally on the 
frame and connected by a link 11 with a 
crank 11 secured to a pinion 12 journaled 
on the frame meshing with a mutilated 
pinion 3 Secured on the drive shaft 2. 
Thus, during the rotation of the drive shaft 
2, the feeder 5 is reciprocated and the rack 
i0 is also reciprocated in proper timed re 
lation, to Oscillate the bender 7 properly. 
The hook-forming or bending means em 

bodies a tubular rock shaft 14 journaled in 
the frame having a pinion 15 secured there 
on meshing with the rack 10, whereby the 
rock shaft 14 is oscillated during the oscilla 
tion of the pinion 9 and bender 7. The rock 
shaft. 4 is provided at one end adjacent to 
the cutter 8, with a segment-shaped bender 
16 one end of which provides a shear blade 
or cutter movable past the cutter 8 to sever 
the wire. A tubular stem 1 is fitted within 
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the rock shaft 14 and is provided at one end 
with a cam 18 above the bender 16 and abut 
ting the end of the shaft 14, a pin or rod 
19 is slidable in the tubular stem 1 of the 
cam. 18, and a cam 20 complementing the 
cam i8, is secured to the bender 16, the two 
caims confronting one another and being car 
ried by the bender 16 and rock shaft 14. 
The rod 19 is slid back and forth by means 
of a cross head 21 secured thereto at that 
end opposite the bender 16, said cross head 
pivotally engaging a lever 22 near one end, 
which has its other end fulcrumed as at 
23, to the frame. A cam 24 secured on the 
di rive shaft 2 engages a pin 25 carried by 
the ever 22 for oscillating said lever in 
pi'oper timed relation. This means for 
bending the hooks is slightly different from 
the corresponding bending means disclosed 
in said patent, in view of the provision of 
the cams 18 and 20, and the sliding rod 19. 
the operation of which will be described 
hereinafter. 
Coming to the attachment, which serves 

to assemble or connect the links together 
and to bend them to bring the loops at an 
obtuse angle, the same embodies an elon 
gated longitudinal guide 26 attached to the 
frame 1 and having one end formed, as at 
27, to fit close adjacent to the bender 16. 
The guide 26 has a longitudinal groove 28 
in its upper surface for the movement of the 
links therein. The forward end of the guide 
26 is provided with a recess or depression 29 
extending from the cutaway portion 27, and 
an elongated block 30 is seated in the recess 
29 for longitudinal adjustment, and is pro 
vided with an upstanding longitudinal web 
cam 31, the upper edge of which is inclined 
rearwai'dly. The block 30 is held in ad 
jtisted position by means Of Set screws 32 
cai'i'ied by the guide 26 to bear against said 
block. A pressure block or member 33 is 
ilot Inted above the cam or incline 31, the 
forward end of the block 33 being pivoted, 
as at 34, to an upstanding bracket or bar 
35 secured to the guide near its forward 
end. The block 33 is swung downwardly 
inder tension by means of a coiled wire 
retractile spring 36 having its ends engag 
ing hooks 3 and 38 carried by the lock 
33 and guide 26. respectively. The block 
33 has a lower longitudinal groove 39 for 
the passage of the hooks of the links, and 
said block has a cam surface 40 surrounding 
the forward end of the groove 39 to direct 
the hooks into said groove. 
The Second pressure block or member 41 

is disposed immediately in rear of the block 
33, and is provided with a pair of depend 
ing pins 42 slidable in the guide 26 to guide 
the block 4 for vertical movement, the guide 
26 being cut away. as at 42, to accommodate 
the block 41. The block 41 has a lower lon 
gitudinal groove 43 for the passage of the 
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hooks of the links, and the block has a cam 
Surface 44 at the forward end of the groove 
43 for directing the hooks into the groove 
is the links are moved rearwardly. A coiled 
wire retractile spring 45 serves to move the 
block 41 downwardly, said spring having 
its ends engaged with hooks 46 and 47 car 
ried by the guides 26 and block 41, respec 
tively. The hooks 47 preferably constitute 
an extension of one of the pins 42. The 
function of the pressure blocks 43 and 41 
will be understood when the operation of the 
machine is described. 
An elongated cap 4S is secured on the 

guide 26 in rear of the block 41, and is pro 
vided with a lower longitudinal groove 49 
for the passage of the hooks of the links. 
Å forwardly extending leaf spring 50 is se 
cured adjustably on the cap 48, the basal 
end of the Spring having a longitudinal slot 
51 through which a clamping screw 52 ex 
tends to engage the cap 48. By loosening 
the screw 52, said spring can be adjusted 
longitudinally, and the front end of the 
spring has a downwardly curved yieldable 
stop 53 extending through a slot 54 in the 
forward end of the cap 48 and entering the 
groove 28 of the guide. 
The link OI' chain feede?r embodlieS a, lon 

gitudinal bar 55 having at its forward end, 
a depending fork or portion 56 straddling 
the upper portion of the feeder 5 and engag 
ing a pin or bolt 57 thereof, whereby the 
bar 55 will be reciprocated with the wire 
feeder 5. The bar 55 slides through a guide 
58 secured upon the frame, and a rearwardly 
extending dog 59 is pivoted, as at 60, to the 
rear end of the bar 55 and its rear free end 
is movable on the cap 48, said dog being 
pressed downwardly yieldably by means of 
a leaf spring 61 secured on the bar 55 and 
bearing on said dog at its free end. The free 
end of the dog has a web 62 working in a 
longitudinal slot 63 with which the cap 48 is 
provided, said web 62 being adapted to en 
gage the links for feeding them rearwardly 
in the guide 26. A roller or wheel 64 is car 
iied by the dog 59 to roll on a cam plate (35 
at one side of the guide 26, said cam plate 
having longitudinal slots 66 slidably engag 
ing clamping bolts (37 carried by said guide. 
Said bolts, when tightened, hold the plate 65 
in its adjusted position, and said plate can 
be adjusted by loosening the bolts. The 
plate 65 has a cam 68 leading to a raised 
edge 69, the edge of the plate in front of the 
cam 68 being flush with the upper surface of 
the guide 26. Thus, when the bal' 55 is 
moved rearwardly, the web 62 can work in 
the slot 63, until the roller 64 moves up the 
cam 68, which will raise the dog 59 to remove 
it from the chain link, thereby stopping the 
rearward movement of said chain. 
A plate 70 is pivotally engaged with the 

rearmost bolt 67 in overlapping relation 
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With the plate 65, and has a terminal 71 bent 
transversely across the rear end of the guide 
26, to support the links where they are de 
livered from the guide 26. The plate 70 can 
be adjusted to raise and lower the guide por. 
tion 71 thereof, as desired. 
The attachment also serves to bend the 

links between the ends thereof, and fol' this 
purpose, the guide 26 is provided with a de 
pression 72 in the groove 28 in 'eat' of the 
cam 31 and below the block 41. A lever 73 
is fulcrumed, as at T4, between its ends to 
the frame at one side of the guide 26 and 
one arm has a transversely projecting pin 75 
working in a cut away portion or opening 76 
in the corresponding side of the guide 26 
above the die depression 72. The other arm 
of the lever 73 is connected to a crank 77 of 
a rock shaft 78 which has a pinion 79 mesh 
ing with the oScillating pinion 15. 
The chain which passes from the machine 

is preferably wound around a reel 80, as Sug 
gested in Figure 6, and said wheel can be ro 
tated in any suitable manner to wind said 
chain thereon. 
The operation of the improved machine 

is as follows: 
During the rotation of the shaft 2, the 

feeder 5 is reciprocated, and during its rear 
ward movement, it grips the wire W and 
feeds said wire rearwardly past the pin 
6, cutter 8 and bender 16. After the wire 
is this fed 'ear Wardly, the bending means 
now come into operation due to the move 
ment of the rack 10 by the crank 11”. The 
rearward movement of the rack 10, follow 
jing the rearward movement of the feeder 
5, results in the pinions 9, 15 and '79 be 
ing oscillated. The oscillation of the pinion 
i5 Oscillates the cutter and bender 16, the 
same turning clockwise, as seen in Figure 4, 
whereby to shear or sever the wire W at 
the cutter 8, and at this time, the oscillation 
of the bender 7 (clockwise, as seen in Fig 
u'e () serves to bend the terminal of the wire 
back around the pin 6, as seen in Figure 7. 
to form the loop L. During the looping or 
doubling of the wire by the bender 7, the 
bender (3 forms a hook on the link, and the 
bending in 75 bends the next link in rear, 
as will hereinafter more fully appear, the 
successive steps in the formation of a link 
being described as Stich, for sake of clear 
(ess. The rack () is returned by the crank 
1, this returning the bending means back 

to initial position, the feeder 5 having re 
f'ned in the meantime. The feeder 5 is 
no XV movedl PearWa1'dily again, and in doing 
so, will move the doubled polition and loop L 
rearwardly away from the pin 6 and across 
the bender 16, which is in lowermost posi 
tion, to, bring the terminal of the wire just 
slightly past the cutter S Festing on the 
lender 16. This rear Ward movement of the 
wire also serves to move loop I. With the 

wire over the cam 31 to assemble the inli's. 
This rearward movement of the wire there 
fore serves to move the doubled portion 
and loop to the bender 16 and can 3i from 
the pin 6, and the when the bending means 
are again brought into operation, the bender 
16 in rotating will cut the wire, thereby 
severing the doubled portion, which pro 
vides the link, and at the Same tine, he )e; 
terminal of the wire is ent back by the , 
bender as before. The ink just cut has 
its terminals resting on the bender 16, said 
link having been moved under the projecting 
rod 19, and during the movement of the 
bender 16, after cutting the Wire, said 
bender, in turning, will bend the terminals 
of the link over the rod j9 into : ook H. 
IDuring the turning of the bender 6, the 
canos 18 and 20 in turning there with se I've 
to pi'ess the terminals of the links tightly 
together'. Then, during the 'eturn of the 
bending means, the cam 24 swings the level' 
22, so as to retract the rod 19 from the hook 
bending means, thus removing the 'od from 
the hook it just formed, and permitting said 
link to move rearwardly in the guide 26. 
As described above, the loop L, when moved 
rearwardly, passes over the cam 31, which 
serves to raise said loop over the hook H. 
of the preceding link, the pressure block 3: 
having the groove 39 for the passage of the 
hooks H, but said groove is narrower than 
the loops , whereby a loop in passing over' 
the cam 31, will raise the block 33, causing 
said loop to be depressed around the cam 
3 in rear of the corresponding hook H 
when the loop is moved beyond the rear end 
of the can 31. This serves to move said 
loop in rear of the hook of the preceding 
link, and the links are thuis assembled or 
interengaged in succession as they are being 
formed. Consequently, when the feedei' 5 
is noved Pearwardy to feed the wire W. the 
bar 55 is also moved rearwardly to move 
the dog 59 from its forward to its rear I. 
position. The web 62 of the dog in moving 
in the slot (33 Will abilt o' contact with the 
hook H of one link, and the dog in moving 
'earwardly will, therefore, move the chain 
real wardly in the groove 28 of the guide 
26. and the last link formed will have its 
loop , engaged by the hook H of the preced 
ing link, thereby pulling the last link past 
the cilm 31 which projects up wardly within 
said link, due to the movement of the loop of 
the link over said cam to surround it. Dil 
ing the rearward movement of the dog 59, 
the pin or rod 19 is retracted, thus permit 
ting the last link to move away from the 
hook-bending means. Before the wire is 
cut, the partially completed link is moved 
rearwardly with the wire, by the feeder 5, and 
after the link is severed by the cutter 8, it is 
pulled rearwardly with the chain by the 
feeder or dog 59, which moves the chain the 
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length of one link during each operation. 
The ast link is, therefore, Hoved Pear Wai'diy 
ünde'' ühe pressure block 41 and over the 
die depression or Cavity 72, the groove 43 
being sufficiently wide for the passage of the 
hooks H. but not being wide enough for 
(the passage of the loops il. The block 1 
wij}, therefore, l'est on the link and hold 
it down on the guidle 26, with the two por 
tions of the hook at opposite sides of the 
caim 31 for the movenient of the next loop 
i thereover, as above described. The pres 
Stre block 41 holds the link firmly in place, 
and the corresponding hook in advance is 
rolight against the yieldable stop 53, which 

serves to stop movement of the chain at the 
desired position, according to the adjustment 
of the spring 50. At the same time, the 
roller (34 reaches and moves up the cain 
(3S, which serves to raise the dog out of en 
gagement with the chain, so that Said dog 
can move rear Wardly further without nov 
ing the chain more than the length of One 
ink, the movement of the feeder 5 being 
slightly more than twice the length of one 
link, in order to feed a sufficient length of 
wire to the bending means. The doubling of 
the wire and the folination of the hooks Sei've 
to make the link less than one-half the length 
of the wire stock, as will be obvious. There. 
fore, the movement of the chain feeder being 
the stime as the Wire feedler, the can 6S anti 
corresponding means are provided to render 
the chain feeder inoperative after having 
moved the chain the length of one link. 
During the bending operation, when the 
bender 16 has turned, the pinion 5 in mesh 
ing with the pinion 79. - Will turn the cl'anik 
77 and oscillate the lever 73, whe'ely to 
depress the bending pin 75. This pin in 
being moved downwardly will engage the 
link and bend it downwardly into the de 
pression 72, thereby bending the link between 
its ends, so that the loop , will be disposed at 
an obtuse angle to interlock with the corre 
sponding hook in the completed bed spiring 
fabric, as disclosed in the above mentioned 
application. The Several steps in the forma 
tion of each link are carried out simultane 
oilsily with the successive links, it being 
readily understood that when the wire is 
cut and doubled to form the loop, the piece 
of the wire thus cut, loose provides a link. 
in which the hook is then lent, said ink 
having been moved to engage, the hook of 
the preceding link, and said preceding link 
being bent by the pin 75. All three bending 
operations are therefore simultaneous, the 
links being fed rearwardly for said opera 
tions in succession. The chain delivered from 
the machine is preferably wound on a 
reel 80. 
Having thus described the invention, what 

is claimed as new is: 
1. In a machine of the character described, 
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means for feeding a chain of links having 
hooks connecting them, a cam past which 
said hooks are noved, and means for feed 
iing a new link past said cam to engage the 
:ast hook of the chain, said cam moving the 
new link over said hook. . 

2. In a machie of the character described. 
ineans for feeding a chain of doubled wire 
jinks having loops and hooks at opposite 
ends connecting said links, means for feeding 
a new link having a loop, and a cam to pro 
ject within the last link of the chain and 
ai'i'anged to guide the loop of the new link 
over the hook of said last chain link. 

3. in a machine of the character described, 
jeans for feeding a chain of doubled wire 
links having loops and hooks at opposite 
ends connecting said links, means for feed 
ingy a new link having a loop, a cam to pro 
ject within the last link of the chain and ar 
ranged to guide the loop of the new link 
Over the hook of said last chain link, and 
yieldable means for pressing the loop of the 
new link around said cam and hook. 

4. in a machine of the character described, 
a guide for a chain of links having hooks 
connecting then), means for feeding said 
chain in said guide, a cam past, which the 
hook of the last chain link is movable, yield. 
able means for holding said last chain link 
within the guide adjacent to said cam, means 
for feeding a new link over said cam to en 
gage the hook of said last chain link, and 
yieldable means for moving the new link 
into place to be engaged by Said hook of 
the last clain ink. 

5. in a machine of the character described, 
a glide for a chain of links having hooks 
connecting them, means for feeding said 
chain in said guide, a cam past, which the 
look of the last chain link is movable, yield 
able means for holding said last chain link 
within the guide adjacent to said cam, means 
for feedling a new dink over said ('alim to en 
gage the hook of said last chain link, yield 
able means for moving the new link into 
place to be engaged by said hook of the 
last chain link, said feeding means being 
operable to advance the chain step by step, 
and a yieldable stop for the chain to stop 
the last link with its hook in place adjacent 
to said cain. 

6. In a machine of the character described, 
a guide for links having a die depression, 
means for feeding the links in the guide 
over said depression, and means for de 
pressing the links into said depression to 
bend them between their ends, 

7. In a machine of the character described, 
a guide for a chain of links, said guide hav 
ing a die depression over which the links 
are movable in succession, means for feed 
ing the chain step by step, means for stop 
ping the chain when a link extends across 
said depression, means for yieldably hold 
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ing the link in place across said depression, 
and imeans for moving the link into said de 
pression to bend it intein ediate its ends. 

8. in a machine of the character described, 
a reciprocatory chain feeder enodying a 
innovable chain engaging dog, and an adjust 
able cam to move said dog out of engage 
ment with the chain after moving a certain 
distance. 

9. In a machine of the character described. 
a chain guide, a reciprocatory member, a 
dog pivoted to said member and engageable 
with the chain to feed it in said guide, and 
a cam, said dog having a portion engage 
able with said cam to disengage the dog from 
the chain when said dog has moved a cer 
tain distance. 

10. In a machine of the character de 
scribed, a feeder for feeding a wire with a 
doubled terminal, means for guiding the 
loop of said terminal over the hook of a 
previously formed link to for in a chain, 
means for feeding the chain, and means for 
severing said doubled portion and bending 
the same to form a hook. 

11. In a machine of the character de 
scribed, a guide for a chain of links having 
loops and hooks engaging them, a wire 
feeder for feeding a doubled terminal of 
said wire to the guide, a cam past which 
the links are movable and arranged to guide 
the loop of said doubled terminal over the 
last hook of the chain to be engaged there 
by, means for feeding the chain in said 
guide, and means for severing the wire to 
detach said doubled terminal and for bend 
ing it into a hoolk to form a new link for 
the chain. 

12. In a machine of the character de 
scribed, a guide for a chain of links having 
loops and hooks engaging them, a reciproca 
tory wire feeder for feeding a wire having 
a doubled terminal portion to said guide, a 

@ 

cam within the guide for guiding the loop of 
said doubled portion over the last hook of 
the chain, me: S for Severing the wire to de 
tach said double portion and for bending 
the terminals of said double portion into a 
hook to form a new link for the chain, a 
chain feeder movable with the wire feeder for 
feeding the chain simultaneously, means for 
disengaging the chain feeder from the chain 
to limit the movement of said chain to the 
length of one link, and means for limiting 
the movement of the chain when the hook 
of the last link is brought properly adja 
cent to said cam. 

13. In a machine of the character de 
scribed, means for feeding a chain of links 
each having a hook at one end and a loop 
at its opposite end engaging the hook of the 
companion link, means for feeding a new 
link to the rear end of said chain, and means 
for deflecting the last link of the chain and 
new links laterally relatively to one another 
so that the adjacent hook and loop of such 
links will pass one another to engage each 
other when the chain is fed. 

14. In a machine of the character de 
scribed means for feeding a chain of links 
each having a hook at its rear end and a 
loop at its forward end engaging the hook 
of the link ahead, means for feeding a new 
link with its loop forward to the rear end 
of said chain, and means for deflecting said 
loop of the new link to one side to pass over 
the last hook of the chain to be engaged 
thereby when the chain is fed. 
In testimony that I claim the foregoing 

as my own, I have hereto affixed my signa 
ture in the presence of two witnesses. 

GARY B. SMITH. 
Witnesses: 

R. M. SMITH, 
L. M. SWARTZ. 
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