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Application filed September 12, 1917, Serial No. 180,972,

«) aZZ whom it may concern

Re it known that I, Garr B. Suwwm, 2
izen of the United States, residing at
hicago, in the county of Cook and State of
inols, have 1nvenm1 a new and useful
Wire-Link Machine, of which the following
iz g spcuﬁcawon

Tlle present invention relates to u ma: ‘hine
maku ¢ and assem bling wire links, such
1 used in bed spring mm ic, the preserit
vention being an lmproveient over the
machine for making cross tie hnks diselosed
1 ny Patent 1, 11() 706, granted November
10, 1914, )

I t is the ObJECu of the invention to provide

addition to the link forming mechdmsm
meauns for assembling the hnl's mto n thun
as the links arve dehve red.

The invention also includes means for
feeding the links of the chain, and novel
means for bending the links Wheteby they
are ananoed to mterloc as disclosed in my
co-pending apphcatlon for patent on cross
tie’ chain fabric for bed springs, Serial
#:149,941, filed February 20, 1917,

" A further cbject of the invention is
im pmm the machine so that the hoolked te
mum s of the links are pressed together, and

the links pevmuted to pass 1ououumnﬂﬂv
from the hook-forming means to Lhe qssem-
bling means.

With the - foregoing and cther objects in
view, which will appear as the description
proceeds, the invention resices in the com-
bhination and arrangement of parts and in
the /Lewﬂs of (*onsblucﬁon hel sinafter de-
seribed und claimed, it being understood
tmu changes in the precise embodiment of
the invention can be maﬂe within the scope
of what is claimed without departing from
the spirit of the invention.

The v enuow ig illustrated in the accom-
panying drawings, wherein:

' ‘, 1is a side e]w ation of the machine,
2 is a plan view thereof,
3isa pmsoectlve view of
the hnhs formed by the machine.

Tigure 4 is an enlarged longitudinal sec-
tion iﬂlxen on the line 4—4 of Um'ne 2.

igure § is & cross section on the line &
of K V igure 4.

Floure 6 is a fragmental elevation illus-
tratm(r the reel for Wlndlno up the chain.

Floule 7 1s a fragmental D](Mn view of the
marhlne showing thc bep(hno and assem-
bling means.

___, L’)

'0.

to

cne of

Specification of Letters Patent.

Patented June 13, 1922.

Renewed September 23, 1321, Serial No. 502,689.

Higure & is a fragmental perspective view
of the hook ionqmo or bending means, por-
tions being broken awsy and shown in dot-
ted lines.

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

Figures 10, 11 and 12 are cross sections
on the respective lines 10—10, 11—11, and
12—12 of Figure 4.

Figure 18 1s a perspective view of the at-
tachinent, showing the parts thereof sepa-
rated, parts being removed.

Iigure 14 is a fragmental elevation of
the delivery portion of the attachment show-
ing the reieasing cam for the chain feeder.

The machine, with the exception of the
attachment hereinafter referred to, 1s quite
similar to the machine disclosed in Patent
41,116,506, above rveferred 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-
nected 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 pa‘ent The feeder 5 1s reciprocated
méeuwuitenth to intermitt ently 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
rack bar 10 slidable lonoltudmaH} on the
frame and connected by a link 11 with a
crank 117 secured tc a pinion 12 journaled
on the frame meshing with a mutilated
pinion 13 secured on the drive shaft 2.
Fhuq during the rotation of the drive shaft
2, the feeder 5 is reciprocated and the rack
LO is also reciprocated in proper timed re-
Iation, fo oscillate the bender 7 properly.
The hook-forming or bending means em-
bodies a tubular roclk shaft 14 ]ournaled in
the frame hmmw a plmon 15 secured there-
on mes hmg 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 14 is provided at one end adjacent to
the cutter 8, with a segment-shaped bender
16 one end of which plowdes a shear blade
or cutter movable past the cutter 8 to sever
the wire. A tubular stem 17 is fitted within

60

65

70

75

80

85

90

5

©o

100

105

110




10

20

o
&

30

40

KN
x

Q

(44
7

GO

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 17 of the
cam 18, and a cam 20 complementing the
cam 18, is secured to the bender 16, the two
cams 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 1ts other end fulerumed, as at
23, to the frame. A cam 24 secured on the
drive shaft 2 engages a pin 25 carried by
the ‘lever 22 for oscillating said lever in
proper timed relation. This means for
hending 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 deseribed
hereinafter.

Coming to the attachment, which serves
to assemble or connect the links together
and to bend them to Lring 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 ndjacent to the bender 16.
The guide 26 has a longitudinal groove 28
m itg upper surface for the movement of the
iinks 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 80 is seated in the recess
29 for longitudinal adjustment, and is pro-
vided with an upstanding longitudinal web
cam 31, the upper cdge of which is inclined
rearwardly.,  The block 30 is held in ad-
justed position by means of set screws 32
carried by the guide 26 to bear against said
blocle. A pressure block or member 33 is
mounted above the eam 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
under tension by means of a coiled wire
retractile spring 36 having its ends engag-
ing hooks 37 and 88 carried by the block
33 and guide 26. respectively. The block
33 has a lower longitudinal grcove 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 89 to direct
the hooks inte said groove.

The second pressure block or member 41
ig disposed immediately in rear of the block
33, and 1is provided with a pair of depend-
ing pins 4¢ slidable in the guide 26 to guide
the blocl 41 for vertical movement, the puide
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

1,418,476

hoolts 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
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 48 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.
A Jorwardly 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 & clamping screw 592 ex-
tends to engage the cap 48, By loosening
the screw 52, said spring can be adjusted

o
(]

‘longitudinally, and the front end of the

spring has a downwardly curved yieldable
stop b3 extending through 2 slot 54 in the
forward end of the cap 48 and entering the
aroove 28 of the guide.

The link or chain feeder embodies 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
48 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 anc
bearing on said dog at its frec 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 voller or wheel 64 is car-
vied by the dog 59 to roll on a cam plate 65
at one side of the guide 26, said cam plate
baving longitudinal slots 66 slidably engag-
ing clamping bolts 67 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 bar 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
96, to support the links where they are de-
livered from the guide 26. The plate 70 can
be acjusted to raise and lower the guide por-
tiorr 71 thereof, as desired.

The attachment also serves to bend the
Yinks between the ends thereof, and for this
purpose, the guide 26 is provided with a de-
pression 72 in the groove 28 in rear of the
cam 31 and below the block 41. A lever 73
is fulerumed, 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 10.

The chain which passes from the machine
is preferably wound around & 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
15 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 106. After the wire
is thus fed vearwardly. the bending means
now come into operation due to the
ment of the raclk 10 by the crank 117, The
rearward movement of the rack 10, follow-
the rearward movement of the Teeder

ing
5. vesults in the pinions 9, 15 and 79 be-
ing oscillated. The oscillation of the pinion

and bender 16, the
same turning clockwise, as seen in Figure 4,
whereby to shear or sever the wire W oat
the autter 8, and at this time, the oscillation
of the bender 7 (clockwise, as seen in Fig-
ure 7) serves to bend the terminal of the wire
back around the pin 6, as seen in Fignre T,
to form the loop L. During the looping or
doubling of the wire by the bender 7, the
bender 16 forms a hook on the link, and the
hending pin 75 bends the next link in rear,
as will hereinafter more fully appear, the
successive steps in the formation of a link
being deseribed as such, for sake of clear-
wess. The rack 10 is veturned by the crank
117, thus returning the bending means back
to initial position, the feeder 5 having ve-
tarned in the meantime. The feeder 5 1s
now moved rearwardly again, and in doing
s0, will move the doubled portion and loop Li
resvwardly 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 8 resting on the
Lender 16, This rearward movement of the
wire also serves to move loop T. with the

15 oscillates the cutter

move- the cam 31, will raise the block 33,

QL
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wire over the cam 31 to asserable the linles.
This rearward movement of the wire ther
fore serves to move the doubled portion
and loop to the bender 16 and cam 31 from
the pin 6, and then
are again breught into operation, the hender
16 in rotating will cut the swire, thereby
severing the doubled portion, which pro-
vides the link, and at the same time, the new
terminal of the wire is bent back by the
bender 7 as before. The link just cut has
its terminals resting on the bender 16, said
link having been moved under the projecting
vod 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 19 into u hook TL
During the turning of the bender 16, the
cams 18 and 20 in turning ti

[«3

herewith serve
to press the terminals of the links tightly
together. Then, during the rveturn of the
bending means, the cam 24 swings the lever
99, 0 as to retract the rod 19 from the hook
bending means, thus removing the vod from
the hoolt F 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 33
Laving the groove 39 for the passage of the
hooks I, but said groove is narrower than
the loops Lu, whereby a loop in pussing over
3, causing

said loop to be depressed arvound the cam
31 in rear of the corresponding hook I
when the loop is moved beyond the rear end
of the cam 31. This serves to move said
loop in vear of the hook of the preceding
link, and the links are thus assembled or
interengaged in succession as they are being
Consequently, when the feeder 5

as

formed.
is moved reavwardly to feed the wire W, the
har 55 is also moved rearwardly to move
the dog 59 from its forward to its vear
position. The web 62 of the dog in moving
in the slot 63 will abut or contact with the
hook H of one link, and the dog in moving
vearwardly will, therefore, move the ¢hain
vearwardly in the groove 28 of the guide
96, and the Iast link formed will have its
loop L engaged by the hook H of the preced-
ing link. thereby pulling the last link past
the cum 31 which projects upwardly within
said link, due to the movement of the loop of
he link over said cam to sarround it. Dur-

ing the vearward 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 1s
pulled rearwardly with the chain Dby the
feeder or dog 59, which moves the chain the

when the bending means 7
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ne link during each operation,
718 muuore moved reavwar diy 1
uhe ure blod' 4L and over the
die Gem‘e sion or cavik ty 72, the groove 43
bung sumclenth wide for the passage of the

ho }:a H, but not being Wld(, enouon for
the passage of the loops T.. The block 41
\"'11‘, therefore, rest on the link and hold

it down on the guide 26, with the two pO“
tiong of the hook at opposite sides of the
cam 31 for the movement of the next ioop
L thereover, as above described. The pr

swe block 41 holds the link hrmly in phcc,
and the corresponding hook I in advance is
brought against the yieldable stop 53, which
gerves to stop movement of dm chain at the
dfwiru‘ ])OblLlOD, aceording to the ad]uetmgnt

of ithe spring 5{) At the same time, LIL
voller G4 reaches and moves up the cam

serves to raise the dog out of en-
g};agement ni]\ the chain, so that said dog
can move rearwardly further without mov-
ing the dujn more than the length of one
link, the movcnﬁcnt of the feeder 5 be ing
f*hwhﬂv more than twice the length of one
fink, in order to feed a sufficient length of
wire to the hending means. Th(, doubhno of
the vne and the formation of the hooks serve
to make dm link less than one- hal f the length
of the wire stock, as will be obvious. There-
fore, the uovozmnt of the chain feeder heing
the same as the wire feeder, the cam 63 (ln(L
COTTESPONL lmg means ave provided to render
the chain feeder incperative after having
moved the cham the length of one link.
During the bending operation, when the
bender 16 has turned, the pinion 15 in mesh-
ing with the pinion 79, will burn the crank
7( and oscillate the lover 7 73, whereby to

lepress the bending pin 75. This pin in
l) ing movedd down‘urcdy will engage the
Link fmd bend it downwardly into the de-
pression 72, thereby bending the link between
its ends, so that the ]oop il be dis sposed at
an obiuse angle to interlock with the corre-
sponding hoolt in the completed bed spring
fabric, as disclosed in the above mentioned
apphc ation. The several steps in the forma-
tion of each link ave carried out simultane-
ously with the successive links, it being
Jeadﬂy understood that when the wire ig
cut and doubled to form the loop, the plece
of the wire thus cut loose provlﬂcs a lnk
in which the hook is then bent, said Iink
having been moved to engage the hoole of
the preceding Ian -, atd said preceding link
being bent by the pin 75 JLH three bcndmo
operations are the erefore simultaneous, the
links being fed rearwardly for said opu"w—
tions in succession. The chfun 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,

6, which

119,476

means for feeding a chain of links having
woks connecting them, & cam past which
SAIJ hocks are moved and means for feed-
ing a new link past Q‘ud cam to engage the
;aat hook of the chalin, said cam moving the
new link over said i1001( -

2. In 2 machine of the character described,
means for feeding a chain of doubled wire
Hinks ha\mo loops and hooks at opposite
ends connecting 1 links, means for feeding
a new linl h(u ng a ]oop. <1H([ a cam to nro-
iect within the last link of the chain and
zm'anged guide the loop of the new link
over the nook of s ud lagt chain link.

3. In a machine of the character described.
m "“ﬂ% for feeding a chain of doubled wire
links having ]om)s and hoeoks at opposite
en J conncchno said links, means for feed-
ing u new link having a loop, a cam to pro-
ject ‘“Ithm the last link of the chain and ar-
ranged to guide the ]()0]) of the new link
over the hook of said last chain link, and
yieldable means for pre ssing the loop of the
new link around sam cam ‘md hoolz.

4. In a machine of the characte: de%m ibed,
& guide for a chain of links having hooles
connecting them, means for fzcdmo said
chain in said onlJM & eam past \VlLCh the
hool of the last chain link ig mmmbl yield-
able means for holding said last clmln link
within the guide adjac ent to said ca um, means
for {eedmo a new link over said cam to en-
gage the hook of said last chain link, and
}*1614 ible means for moving the new link
into place to be engaged by said hook of
the last chain link.

5. Tn a machine of’ the character described,
a guide for a chain of links having hooks
(*onm‘,.ﬂ,nu them, means for leedmo said
chain in said gnide, a cam past which the
hook of the Tast chain link is moy able, yield-
able means for holding said last chain link
within the guide adjacent to said e A1, Meary
for Ieedmo a 1new hﬂk over S‘le cam 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 hoole of the
last chain hnl' said leedmo means being
operable to advunce Hw chain step by st91
and = yieldable stop for the chamn to stop
the last Iink with its hook in place adjucent
to said cam.

6. In a machine of the character deseribed,
a guide for links hnmo a die u@p;essmn,

sai

o

17
t

means for feeding the Tinks in the guide
over said depression, it means for (e-

pressing the links into said
bmd them between their ends,
In amachine of the character deseribed,
ulde for a chain of links, said guide hav-
mg a die depression over which the links
are movable in succession, means fqr feed-
ing the chain step by step. means for stop-
ping the chain when a hnk extends across
said depression, means for yieldably hold-

depression to
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ing the link in place across said depression,
and means for moving the link into said de-
pression to bend it intermediate its ends.

8. In a machine of the character deseribed,
a reciprocatory chain feeder emodying a
movable 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. Tn a machine of the character described,
a chain guide, a reciprocatory member, 2
dog pivoted to said member and engageable
with the chain to feed it in said guide, and
a cam. said dog having a portlon engage-
able with said cam to disengage the dog from
the chain when said dog has moved a cer-
tain distance.

10. Tn a machine of the character de-
seribed. 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 form a chain,
means for feeding the chain, and means for
severing said doubled portion and bending
the same to form a hook.

11. In » 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 he engaged there-
by. means for feeding the chain in said
ouide, and means for severing the wire to
detach said doubled terminal and for bend-
ing it into a hook to form a mew link for
the chain.

19. Tn a machine of the character de-
seribed, 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

AT

=1

o,

cam within the guide for guiding the loop of
gaid doubled portion over the last hook of
the chain, means for severing the wire to de-
tach said double portion and Jor bending
the terminals of said donble portion into a
hook to form a new link for the chain, a
chain feeder movable with the wire feeder for
feeding the chain simultaneousiy, 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.

18. 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. Tn a machine of the character de-
seribed means for feeding a chain of links
each having a hook at its rear end and 2
loop at its forward end engaging the hook
of the link ahead, means for feeding a new
Hnk 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 festimony that I claim the foregoing
as my own, L have hereto affixed my signa-
ture in the presence of two witnesses.

GARY B. SMITH.
Witnesses:

R. M. SmrrH,
T.. M. Swarrz.
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