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10

~ progressive order and adapted to f01m indi-
Vldual connected links from a bar of steel
or other suitable metal, which is cruciform

15

UN ITED STATEE) PATEN T OFFICE

CHARLES A LEWIS

OF DENVER COLORADO

MACHINE FOR MAKING WELDLESS—LINK CHAINS

Spec1ﬁcatwn of Letters Patent

Patented J ulv 11 1911

Appllcatlon filed J une 30, 1910 Sellal No 569, '?12

To all whom it May CONCern:
Be it known that I, CrarLES A. LEWIS a,

citizen of the United States of Amemca re— |

siding in the city and county of Denver and

State of Colorado, have invented a new and
useful Machine for Making Weldless-Link

Chains, of which the followmo* is a Speclﬁ
cation.

This invention relates to 1mprovements n
machines for making weldless link chains.
- The object of the invention is to provide
a plurahty of dies and punches arranged in

1N Cross sectwn the dles being secured to a

- suitable Suppmt in which is mounted shafts

20

25

30

 carrying eccentrics by which the punches are
~ operated ; further, to provide in connection

with the dies and punches an 1mproved bar

- feeding device, by which the bar from which

the lmks are formed 15 Ted step by step be-

‘tween the said dies and punches at periods

alternating with the operative movements
of the punches These objects are accom-

‘plished by the mechanism illustrated in the
“accompanying drawings, in which :
Figure 1 1s a plan VleW of the improved

cha,m making machine. - Fig. 2 1s a vertical,

transverse, sectlonal Vlew on the Iine 2—2 of |

Figs. 1 and 5. I‘ 12. 3 1s a vertical, trans-

- verse, sectional vww on the lme 33 of Figs.

55

1 and 8. Fig.41isa snmlar View on the hne
4—4 of I I‘w' 1. Fig. b 18 a plan view of the |

ﬁrst die block of the series. Fig. 6 is a ver-

tical, 101101tuc1111a1 sectional view of the same.

- Fag. T is a plan view of the punch used in

40

connectlon w1th the dle shown in Figs. 5 and
6. I'g. 8 i1s a plan view of the second die
block, which is formed with two half dies,

the Stllppel plates used 1n connection there- |

with being omitted. Figs. 9 and 10 are plan
views of the punches used in ‘connection with

the half dies shown in Fig. 8. Fig. 11 is a

perspective view of a portion of a cruciform

metal bar such as is used in the production

of the weldless link chains. Fig. 12 is a plan

- view of a portion of a bar after the same has

~ been opemted upon by the first die and

| punch.

| of the half dies.

1 block 16. I‘lg
one of the strippers.

midway between the other shafts.
shafts extend beyond the plate 2 and are

FlO‘ 13 15 a plan view of the bar in
a different p051t10n the foremost link having

50 .

been operated upon by both of the half dles E

Fig.

stock connecting the links has been removed
by the last punch.
feeding mechanism.

Ifig.

Fig. 17 is a side elevation of the
cyhndmcal casing, which incloses and oper-

14 1s a perspective view of a section of

chain showing the same as it appears before
55
_ ‘Fig. 15 is a view, partly
in elevation and partly in section, of the bar
16 is a tr ansverse, .

‘sectional view thereof on the line 16— 16 of:f_
Fig. 15.

60

ates the ring carrying the dogs, which grip
and move the bar from which the chain- s
formed. Fig. 18 is a longitudinal, sectional

view through the guide Dlock upon which
the dog-carrying ring is mounted, showing

the chain bar passing through the same, and__, .

the dogs in engagement therew1th
1S sectlona,l view of Iig.
19—19. Fig. 20 is a side wew of the same.

Flg

Fig. 21 is a perspective view of one of the
link supports used in con]unctlon with one
Fig. 22 is a pelspectwe'ﬂ

view of the other link support. Ifig. 23 1s
a view looking.at the rear end of the oulde
24 is a perspective view of
Fig. 25 1s a perspective

8, on the 11ne

5

view of the die for separating the links, one

of the strippers being removed. Fig. 06 is

a view of the punch used in connectlon with
‘the die shown in Fi f1g.

255 and Fig. 27 is an

80

end view of a portion of the bracket which

supports the chain bar feeding mechanism.

Referring to the accompanying drawings,

the numerals 1 and 2 refer to the end platesj
of the supporting structure of the improved
‘chain making machine, which plates are con-

85

neeted by a homzontal member or pla,tfmm'

3, which 1s V-shaped in cross section.

platfmm 3, are shafts 4, 5 and 6 ‘the shafts

Mounted in the plates 1 and 2, aboVe-the_

90

4 and 5 bemo on the Same horizontal plane,
while the shaft 6 is on a higher phne and

The'%e

provided with intermeshing gears 7, 8 and
9 reSpectwelv

9

The shaft 4 may be_ con- .

nected 1n any smtable manner Wlth a source
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-1{301 tus wit.

T

of power and 1ts opposite end extends
through the plate 1 and 1s provided with a
gear wheel 10.

The shaft 4 adjacent to the plate 1 15 pro-
vided with an eccentric 11 and about niid-
way of its length with a cam 12.
5 18 prowded with eccentrics 13 and 14,
which are secured upon its central portion
and adjacent to each other, and the shaft 6
is provided adjacent to the plate 2 with an
eccentric 15. These eccentrics are adapted
to operate a series of punches, while the cam

12 operates a pair of link supports, as will

be fully shown heremartter.

The link forming dies are secured to the
opposite sides of the platform 3 and the
sides of this platform are at right angles
to each other so that the faces of the dies
incline in opposite directions and at an an-
gle of forty-five degrees. With this ar-
rangement of the dles the chain bar 1s sup-
polted with 1ts wings at opposite angles

of forty-five degrees, “which provides for a
more convenient arr: mnement and operation

of the punches than could be otherwise ob-
tained.

This machine 1s adapted to form a chain
composed of alternating long and short
links, and the dies and punches for forming
these links ave arranged 1n the iollownm
manner: The first die comprises a metal
block 16, which 1s secured to one side of the

'platform 3 1n any suitable manner, preter-

ably by screws 17, which extend throu h the
sfde and into the block. A slot 18 extends
through the block from bottom to top and
1 an opening 19 in the side

of the platform, as shown in Fig. 2.
slots form an outlet passage for the portions
of metal cut from the chain bar in forming
the links, as will be fully shown herein-
after. The slot 18 1s 1intersected by a longi-
tudinal slot 20, in the face of the block, in
which are 1"101dlsr secured metal die plateb
21, which are divided by a strip 22, of even
thickness, with one of the wings of the
chain bar. The die plates 21 are flush with
the face of the block 16, but the strip 22 1s
of such a height relatively to the plates 21
that when one wing of the chain bar 23
rests upon the plates 21 the lower edge ot
the other wing thereof rests upon the strip
22, as will be seen by reference to If1g. 2.
The die plates 21 are adapted to form the
short links of the chain, and to accomplisn
this they are provided with opposing re-
cesses 24 adjomning the strip 22, which to-
ogether correspond to the opening 1n the
link. Adjacent to these recesses and sepa-
rated therefrom by portions of stock 25.

corresponding 1n width and curvature to

the end of a Iink, are opposing recesses 26,
which extend from the strip 22 to points
corresponding to one side of a wing of the
chain bar. These recesses courespond 1n

The shatt

These

operated upon by the first dze.
die comprises a block 45 secured to the op-

997,305

shape to the stock removed between two
short links, and 1t will be noted that the
curved ends 27 of these slots form one end
of a short link, while the opposite ends 28

form the remaining end of the hink when

the chain bar 1s moved forward the requi-
site distance, as will be apparent by refer-
ence to If1g. 12.

Above the strip 22, a distance equal to

‘the width of one of the wings of the chain
‘bar, 1s a similar strip 29, which 1s secured at

one end 1n a vertical slot 30 formed 1n a
block 31 secured in the slot 20 of the block
16, while the other end of the strip 29 1s se-
cured 1n a vertical slot 32 formed 1n a block
33, secured upon the block 16. The lower
face of the block 33 1s also provided with
a transverse slot 34, which with the slot 32
and the space between the die plates 21
form a cruciform aperture of the dimen-
sions of the chain bar, as will be seen by ret-
erence to g, 23.

The block 31 1s provided with a cireular
aperture 35 of a diameter corresponding to
the width of a wing of the chain bar, “and
the said bar passes through this apeltme
and through the cruciform aperture at the
opposite end of the block 16, with one ol
1ts wings resting on the cdie phtes 21, while
the edoes of the other wing are enoaoed by
the cstz;'lps 22 and 29, the former of which
acts as a support for the chain bar under
the action of the punches, while the latter
serves to hold the said bar down while the
punches are withdrawn, as will be under-
stood by reference to Iig. 2.

The punch for the first die compmses a
circular block 36 having a slot 87 in its
lower end, in which is secured a plate 38,
from which depend a pair of punches 39,
which match the recesses 24 of the die
plates 21, and with other punches 40, whicn
match the recesses 26. The block 36 15 sup-
ported m a guide block 41, which 1s secured
to the side of the platform 3, and is pre-
vented from turning in the oulde block by
a set screw 42 which passes through the
ouide block and into a groove 43 In the
block 36. Upon the upper end of the block
306 1s secured an oblong, rectangular frame
44, within which works the eccentric 11 on
the shaft 4, the inner width of the said
frame being the same as the diameter of the
eccentrics, the eccentrics being circular.

The second die forms the long links of
the chain and stands at right LmOIeS to the
first die, and consequently oljerfltes on the
oppos:lte wing of the chain bar from that
The second

postte side of the platform 3 from the block
16 and formed with a longitudinal groove
or recess 46 in 1ts upper face from which
extend slots 47 which register with corre-
sponding slots 48 in the ad]acent side of the

70

79

'80

35

90

95

100

105

110

115

120

125

130



997,305

platform which slots are adapted to ca,rry

~ off the portions of metal cut from the bar
~1n forming the links.

=
Ty

S50,

In the forward portion of the gleove 46_

is secured a die plate 49, and in the opposite
portion of this groove is secured a die plate
These plates are secured. on opposite
sides.of the groove, and a space is left be-

- tween them equal to the thickness of a wing

10

15

of the chain bar, wedge plates 51 being

‘placed between the inner edges of the die
‘plates and the side of the groove 46 to hold
Each of these

the said die plates in place.
die plates is adapted to form the half of a

link longitudinally and to remove the stock

between the adjacent ends of two links, and

~to this end they are provided with 1'*eeesses

90

one half

52 and b3 respectively, the opposite margins

of which are curved to correspond to the
part of the ends of two adjoining

- links, Whﬂe the area of the two recesses 1s

30

35

‘the equivalent of the area of the stock to be

Sepa-

removed from between the two links.

rated from these recesses by tongues 54 of-'
> stock, which correspond in size and outline

to the one half part of the end of a link, are

- recesses 55 and 56 respectively, which cor-

respond to the opening through the link.
These recesses and the recesses 52 and 53
open into the slots 47, which carry oﬁ the

pieces of metal cut fr om the bar.

The punches used with the second die eom—”
pllse circular blocks 57 and 58 respectively
having slots 59 1n their lower ends, in which

are secured plates 60, from which depend

punches 61 and 62 lespectlvely correspond-

1ng to the recesses 52 and 53, and punches 63
' end 64 Ieslaeetwely which cmreepond to the

| 1espect1vely on the shaft 5, these eccentrics

45

recesses 05 and 56. To the upper ends of the

blocks 57 and 58 are secured oblong rec-

tangular frames 65 and 66 respectively,

within which work the eccentrics 18 and 14

and frames being similar in size and shape
to the eccentric 11 and frame 44.

7 and 58 are supported in a guide block 67
end are held against axial rotation by set

~ screws 68 which | pass through the guide bloek

~and 1nto grooves 69 1n the smd bleeks 5(
- o0

and 58. - |
1t wall thus be seen that the Seeond dle

18 arranged in such a manner that each link

60

65

- or,
1

formed by 1t 1S sub]eeted to two operations;
in other words, one half of the link is

_ formed in one end of the die, while the other
- half thereot 1s formed 1n the other end of the
die, and this is for the following reason:
“Then the chain bar is acted upon in the first
~die the outline of a link is formed in the
wing A, and the punches 39 and 40 which

sty addle the other wing B of the bar remove

‘a strip of metal from the link on each side

of the wing B and also from between two

links on eaeh side of the said wing, as will'

‘The

be underetood by reference to I‘lg 12

wing B the

‘the platfel m 3.

The blocks |

the direction of the arrow,
moves the bar 75 in the 0pp081te direction

drawn toward each other.
| the chain bar rests upon the die p.

the pnnehes 61 62, 63 and 64.
edges of the hnk supporting

portions

punch similar to the first die and punch

8

removal of this metal from the center of
the link and from between two links in the
same wing leaves the ¢corresponding
of the wing B unsupported and if a die and
70
were employed in forming the links in the
punches would push the metal

down and by the time they passed through

1t the form of the link would be destroyed,
and for this reason means must be elnployed-
for supporting the central core of each Iink
of the wing B and also for forming a shear-
ing edge as the center of the link is removed.

75

Therefor e, two operations are required as the- -

means for supporting the core must be in-

serted through an opening in the die on the

80

opposite side thereof from where the strip is -
removed, which would prevent the action of

the punehes on that side of the die."
feature 1s accomplished in the following

manner: In the face of the block 45 opposite
the die plate 49 a recess 70 is formed, which

This

s5

extends from the groove 46 to the ad]ecent;-' ' 
side of the block and is equal in width to the

length of the said die plate.

A similar re-

50.

cess 71 is formed in the block opposite the -

cie plate 50 and in these recesses are slidably

mounted link supporting plates 72 and 73
1e3peetwe1y to which are secured rack bars

T4 and 75 reepeetwely, which extend out be-
| yond the upper side of the block. The rack

bar 74 1s secured directly to the plate 72,

plate 73. The bar 74 is toothed on its under
edoe and this bar rests against the side of

sultable guide slots 1. the block, and their

extended ends are in mesh with a pinion 77
~which lies between them and which is jour-
naled 1n bearings 78 on the side of the block.
The end of the bar 74 is engaged by the cam
12 on the shaft 4, and when it is pushed in 0

‘Tig. 19, and

by the said cam the pinion 77 is turned in

These bars pass through

but the rack bar 75 has a right angled arm.

76 at its inner end which connects with the
100
edge and the bar 75 is toothed upon its upper

105

to the bar 74, and the plates T2 and 73 are

The wing B of

ates 49
ates 72

and 50, and the link supporting p.

115

~and 73 are adapted to pass beneath the said

wing far enough to form shearing edges for

plates are
formed with projections or lugs

edges for

The mner

12C

8% cor-
responding in shape to the punches 39 which
form the openings through the small links,
and these lugs project a dlstance 0011eSpond~f o
ing to the thickness of one of the wings of 12°
the chain bar and form shearing "

the punches 61 and 62. Separated flom the

lugs 78% by recesses 79 are projections 80,

‘which are adapted to pass beneath the Wlncrﬁ e

B rmd between two short llnks S0 as to Sup—-_f--;% _
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port the wing B and form shearing edges for
the punches 63 and 64.

The eccentric and cam 12 work in unison
so that as the punches are moved toward the
ches the link supports 72 and 73 are moved
beneath the wing B of the chain bar 1n posi-
tion to support the same under the action of
the punches.
circular

recess 82 1n the block 45 bears

against the arm 76 of the rack bar 75 and

when the said rack bar 1s moved in by the
pinlon 77, the spring 81 i1s compressed and
when the operating face of the cam passes
away from the end of the bar 74 the spring
throws the rack bar 75 out to 1tS 11011’11&1 PO-
sition, thereby reversing the pinion T7, by
which the raclk bar 74 is moved to its nor-
mal position sunultaneously with the move-
ment of the bar 7

Plates 83 and 84 are screwed upon the
block 45 to cover the link supports 72 and 7
and hold them in place. Upon the plates 83

~and 84 are screwed stripper plates 85 and 86

respectively, the plate 85 being above the
support 72 while the plate 86 is above the
support 73. These strippers are of the same
length as the link supports and their inner
edﬂes are stepped, as shown at 87, so as to
rest upen the edge of one wing of the chain
bar and upon the face of the other Wing

thereot and against its edge, as will be seen'

by retference to Fig. 3. “The stripper 85

rests upon the edge of the wing A and upon

one side of the wing B, while the stripper

86 rests upon the edO*e of the wing A and

upon the opposite side of the wing B. The
strippers not only hold the chain bar stea acy
under the action of the punches but they
hold the bar down when the punches are
withdrawn after each operative movement.
Atter the chain bar has passed through the
first and second dies, it is in the form shown
in Ihe. 14 that 1s to say, the links are all
formed as to outline and a portion of stock on
each side of the longitudinal center of each
link has been I'Lmoxfed but the short links
are still connected by lono strips 88 of stock
which form the central core of each .
link and

by short lengths 89 of stock w. hich

connect the inner edoes of their ends with |

the 1mner edges of the long links. The ad-
jacent ends of the long links are also con-
nected by short lenoths 90 of stock, which
form a central core within the short links.
These connecting strips 88, 89 and 90 must
be removed in order to pmdme the 1ndi-
vidual, connected links composing the chain,
and in order to accomplish this a third die
and punch 1s employed. This third die
comprises a cubical block 91, which 1s se-
cured to the platform 3, its upper edge be-

1ng adapted to contact with and suppmt the

69

chfun bar, the wings A and B of which
straclidle the sald edcre of the block. A
portion of one of the upper sides of this

block.

A coil spring 81 supported in

100 and 101.
cured 1n a groove in the lower end of a cir-

. reciprocally
‘mounted in a 0111de bloclk 108, secured to the

cular

10112

the uprig
113 an arm or bracket 114 having an up-

097,305

block 1s cut away to form a shoulder 92,

near its upper edge, and strips of metal 93
of the thickness of the part removed are
placed at each end of the block and extend
from the shoulder 92 to the lower side of the
A stripper plate 94 is placed over
the shouldered portion of the block, and
over the strips 93, and the space between the
strips 93 forms a slot 95 which communi-
cates with a slot 96 which extends through
the adjacent side of the platform.

A stripper plate 944 1s secured upon the
opposite upper side of the block, and the ad-
Jacent edges of these plates are stepped, as
shown, so that they will rest upon the edge of
one wing of the chain bar and upon one » side
of and ‘mfunf:t the edge of the other wing of
the bar. These Strlppers with the faces of
the block 91, form a guideway for the chain

‘bar and hold 1t securely against lateral

movement In any direction.

The raised portion 97 of the block, which

extends from the shoulder 92 to the upper

‘edge of the block is provided with slots or
recesses 93, 99, 100 and 101, corresponding

to the connectmo strips 88, the two strips
89 and the strip 90 of the 111(301111)1@‘[6 chain,
and these slots communicate with the slot
95, which 1s the outlet passage for the por-
tions of metal removed from the chain at
this point, as will be understood. The
punch for the die comprises a body portion

, from which depend punches 103, 104,
10a and 106 which match the recesses 9& J9
The punch body 102 is se-

block 107,

“which 1s
upright 2. The block 107 is held agalnst
turning by a screw 109, which passes
thr oufrh the guide block ‘llld into a groove
110 1n the block 107. To the upper end of
this block 1 15 secured an oblong, rectangular
frame 111, in which works the eccentrlc 15
on the Shaft 6. -

The third die and punch produces the in-

:lelduﬂl connected lmks, and the completed

chain passes out thr 011011 an aperture 112 1n
the upright 2.

The chain bar is automatically fed
through the machine a predetermined dis-
tance after each operative movement of the
punches, and this movement of the bar is
accomplished 1n the following manner: To
ht 1 1s secured by bolts or screws

turned portion which is provided with a hole
115 adjacent to its end, a split 116 extending
from the hole to the extremlty of the up-
turned portion. The upright 1 is provided
with a threaded hole 117 in line with the
hole 115 1n the bracket and in these holes is
supported a cylindrical guide block 118,
which. 1s provided with tubular stems 119

and 120, the stem 119 being supported in

70

70

80

85

90

95

100

105

110

115

120

125

130



. .the hole 115 of the br acket Whﬂe the steni -'
120 1s threaded and screws mto the hole 117

10

15

" is thus rigidly secured to the housmo

997,305

of the upright 1. The guide block is pre-
vented from turning by a screw 121, which

passes through the bracket and thmuorh A

groove In the stem 119, as will be seen by
- reference to Fig.

passes through the split upper end of the
bracket serves to clamp the bracket upon the |

15, and 2 screw 122 which

sald stem 119. These tubular stems com-

~ municate with a slot 123, which extends dia-
- metrically
~ block bemg held in a position to owe ‘the

through the guide block,

sald slot an inclination of forty-five degrees
as will appear by reference to Fig. 16.

Surrounding the guide block is a cylin-
drical housing 194, of much oreater dmmeter |

than the block the outer end of which is

‘open, while the inner end is provided with
an axial hole in which is rigidly secured in
- any suitable manner an annular rim 125,

which projects from a gear wheel 126, whlch

-~ 1nner end of the guide block fits in the rim

25
30

85

125, as shown, and the stem 120 passes
throucrh an axial hole in the sald gear wheel.
This wheel is in mesh with the oear wheel
10 on the driven shaft 4, as shown by Fig. 1.

‘Within the housing 12{ and Surroundmo

‘the guide block is a follower 127 comprising

a eylmdrleal casing having an axial hole in

1ts 1nner end through Wthh the gmde block

passes, while a cap 128 1s screwed into its

~ outer end, as shown. The internal diameter
of the f{)llower 1s greater than the guide

~ block, and a dog carrying ring or carriage

40

- free ends of which are blfurcated and;

129 1s housed within the follower and sur-

‘rounds the guide block.
At diametrically opposite points on the

carriage are pivotally mounted dogs 130, the

formed with a chisel edge. The bifurcated

ends of the dogs are adapted to straddle one

- wmtr of the cham bar and engage the other
~wing thereof, as shown by Ilgs 16 and 17,

o

so that when the carriage is moved In one
direction the dogs grip the chain bar, which
passes through the gulde block and carry 1t
forward, whlle upon the opposite movement
of the carriage they release the bar and slide

- upon the same, the dogs being mclmed at an

535

angle that will cause them both to grip ¢
1e1ease the bar. Springs 181 secured to the
carriage and to the dogs exert a pressure

upon the latter, which insures their gripping

~ the bar.

60

"The follower is prowded with a cam

groove 132, into which extends a roller 133
on the unthreaded end of a screw 134, which
passes through the housing 124. Thus,

- when the housing 1s rotated by

 wheel 10 meshmg with the gear wheel 126

65

the follower 1is rec1procated carrying with

it the carriage 129. The carriage 1s held

against rotation by the dogs extendmoh

the -

The |

.forwald or backward as the case may

and

the gear

through the slot 193 of the crulde bloclr and
the follower is provided. Wlth a feather key
185, which extends into a groove 136 of the

C‘{I‘lf‘l‘we by which the said follower is held

agamst rotation. The cam groove 132 is of

such  pitch that the follower is moved a
oreater distance ‘at each reciprocation than
the distance the chain bar is required to be

moved but the distance between the inner

end of the cap 128 of the follower and the
opposite end of the follower is greater than

the width of the carriage Whleh 1S moved

forward by the contact therewith of the cap
and rearward by the contact therewith of the
| opposite end of the follower.
riage remains stationary for a short period

at the end of each reciprocation of the fol-

lower or until the follower has traveled in a

Thus the car-

70

75. |

80

reverse direction a distance equal to the dif-

ference between the width of the carriage
‘and the distance between the carriage 0per-l
erence
_between the lenoth of movement of the fol-
Jower and the lost motion of the carrlaﬂ'e-

ating ends of the follower and the d1

corresponds to the distance the chain 1s
moved and this distance may be varied by

‘adjusting the cap 128 so that the bar may
“always be moved a distance corresponding to
| the s1ze of the links as defined by the dies.
In producing a chain of the char aeter shown
1n the drawings it is necessary to move the
chain bar at each operation a distance cor-
| responding to the space between the centers -
~of two adjoining small links, and this length
~of movement may be aeeomphehed and accu-
rately maintained by properly adjusting the

cap 128 so as to increase or diminish the dis-

of the follower.
tend:1nto the slot 128 from the outer end of

the guide block, and these screws are for the
following purpose:

‘Normally the carriage

85

90
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100

‘tance between. the same and the opposite end
Abutment screws 137 ex--

105

remains stationary at the end of each recip-

rocation of the follower, as previously stated,

while the follower is moving a short dlstance

on the reverse stroke, and then 1t 1s engaged

by one of the ends of the follower and moved

But if for any reason, such as the workmg

in of a particle of grit or other foreign sub-
stance between the carriage and follower, the

be.

110

115 -

carriage should be meved by the follower N

immediately upon reversing its movement

and carried thereby the screws 137 would
stop
| relatively to the full movement of the fol-
Jlower, and the follower would then continue

it when it reached the proper position

to the limit of its movement, leaving a space
between its end and the ad]acent end of the

carriage over which it would have to travel

120

120

on the reverse movement before 20211 con- .

tacting with the carriage.

The operation of the iImproved chain malk-

1110' machine 1s as follows: A metal eruel—

form bar of the style shown in Fig. 11 is in- 130
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serted 1n the stem 119 and between the dogs
130 and through the stem 120 to the first
die. The eccentrics 11, 13, 14 and 15 and
the cam 12 are arranged to work in unison.
and the chain bar is moved step by step by
the dogs 130 during each upward movement
ot the dies. By the operation of the first
die and punch a small link 1s partially
tormed 1n the wing A, and the stock between
1t and another small link is removed. The
bar 1s then moved forward the required dis-
tance, the first small link 1s completed.
another small Iink partially formed and a
half link 1s formed 1n the wing B. The bar
1s advanced another step, the previous op-
erations are repeated and the second half die
completes the first link in the wing B, as
shown by Iig. 13. The incomplete links
then pass into the last die and the strips of
stock connecting them, as shown in Fig. 14,
are removed by the punch and a completed
chain composed of individual connected
links 1s fed out through the hole in the up-
right 2. The cam 12 operates the rack bar
74, whereby the pinion is turned to operate
the rack bar 75, and the link supports 72
and 73 are thus operated in unison with the
dies and punches which form the half links.

The dies and punches in the present ap-
plication are similar in certain details to
those embodied 1n Patent No. 895,649, which
was granted to me on August 11, 1908.

Having described my invention, what I
claim as new and desire to secure by Letters
Patent 1s:

1. In a chain making machine as speci-
fied, a die and punch for forming incomplete
Iinks from one wing of a cruciform bar; dies
and punches for forming incomplete half
Iinks on opposite sides of the other wing of
the bar; Iink supports which are adapted to
pass beneath and support the wing oppo-
site each half die; means for operating the
punches and link supports; a die and punch
for removing the stock not otherwise re-
moved by the other dies and punches, there-
by forming individual connected links; a
gripping device for the chain bar, and means
for reciprocating the gripping device.

2. In a chain making machine as specified,
the combination with a die and punch for
forming incomplete links in one wing of a
cruciform bar; a die and punch for forming
incomplete half links on one side of the op-
posite wing, and a die and punch for form-
ing 1ncomplete half links on the opposite
side of said wing and beyond the opposite
half link; of slidable link supports oppo-
site the half dies; means for moving said
supports toward and adjacent to the half
cies simultaneously; means for operating
the punches simultaneously with the move-

ment of the link supports; a die and punch

for removing the stock connecting the links,

997,305

and a gripping device for advancing the
chain bar step by step.

3. In a chain making machine as specified,
the combination with a support; of a die
and punch adapted to form incomplete links
from one wing of a cruciform bar; dies and
punches for forming incomplete half links
on opposite sides of the other wing of said
bar,
punches; link supporting plates adapted to
operate 1n connection with said half dies;
rack bars secured to said plates; a pinion
mounted to lie between and in mesh with
the rack bars; a cam for pushing one of said
rack bars whereby the pinion is rotated to
move the other rack bar in the opposite di-
rection; a die and punch for removing the
stock connecting the links; an eccentric for
operating sald latter punch, said eccentrics

'

-and cam being set to operate 1n unison; a

eripping device, and means for operating
the same to move a chain bar between said
dies and punches in alternate order to the
operative movement of the punches.

4. In a machine for making weldless hnk
chains, a support; a die secured to said sup-
port for forming incomplete links from
one wing of a cruciform bar, the face of
sald die being inclined at an angle of forty-
ive degrees, and a punch for said die; dies
for forming incomplete half links from the
other wing of the bar, said dies being in-
clined at an angle of forty-five degrees and
at right angles to the first die, and punches
tor said dies; supporting plates adapted to
work 1n conjunction with the half dies, and
means for moving said plates simultaneously
toward and adjacent to the half dies and
beneath the opposite sides of the wing from
sald half dies; stripper plates on said dies
opposite the half dies adapted to bear upon
the chain bar; a die and punch for removing
the portions of stock between two engaging
Iinks and from between the ends of two op-
posing links, the face of said die being on
a horizontal plane; a chain bar feeding de-
vice, and means for reciprocating said de-
vice. |

5. In a machine for making weldless link
chains, a die for forming incomplete links
from one wing of a cruciform chain bar;
strips 1n the die for supporting the upper
and lower edges of the opposite wing of the
bar, and a punch for said die; dies for form-
ing 1ncomplete half links from opposite
sides of the other wing of the bar; slidable
plates positioned opposite said half dies for
supperting the said wing; means for mov-
Ing the plates into operative position at the
proper time, and means for retracting them:
punches for said dies; strippers for guiding
the chain bar and for holding the same
down when the punches are withdrawn; a
die having recesses corresponding to the

and eccentrics for operating said
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portions of stock eonnectmcr the links after
the actions of the former dies and punches;
a punch for sald die and strippers on the die

for guiding and holding the chain bar; a

- support; for the dies; shafts mounted in the
support, one of Wthh is adapted to be con-
nected with a source of power, intermeshing

‘gears on sald shaft; eccentrics on the shafts |

for Qperatmg the punches a link bar feed-_

ing device;

means for remprocatnw the 10
same, and gearmg connecting the rempro—

' catmg means with the power driven shatt.

In testimony whereof I affix my swnature

'111 presence of two witnesses.

| CHARLES A. LE’WIS
Wltnesses
(. SARGENT ELLIOTT
ADELLA M FOWLE

Goples of this patent may be obtamed for five cents each b*;r addressmg the “Comm1ss1oner of Patents
| Washington, D. 0” |
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