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UNITED STATES

PATENT OFFICE.
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To all whom it mai concern.:

Be it known that I, EUGENE FRANCOIS GI-
RAUD, mechanical engineer, a citizen of the
Repubhe of France,residing at Doulaincourt,
(Haute-Marne, )France haveinvented certain

new and useful Improvements in or Relating

to Chain-Making Machines, of which the fol-
lowing is a speclﬁeatmn

The present invention relates to a machine
formaking metallic chains,by means of which
the links are made and linked together as the
chain is being fﬂrmed the work being con-
tinuous.

In the accompanymﬂ drawings, Figure 11s
a plan view of the machine; Fw 2,& Vertical
section.
machine respectwelv on the lines A B, C D,
and E F of Fig. 1. Fig. 618 a Da,rtldl plan
view 1eplesentmn‘ the wmkmﬂ' of the man-
drel. Fig. 7 is a longitudinal SthIOIl on the
line G H of Fig. 1. F10" 3 18 a section on the
line I K of I‘lﬂ‘ 1. Flﬂ*% 9, 10, and 11 repre-
sent the llnk and the different positions of

the various parts during the different phases

ot the work.

a is the frame of the machine and supports
the mechanism, of which ¢ is the main shaft,
on which at one end are fast and loose pul-
leys and at the other end is a fly-wheel Zc
On said shaft ¢ are several cams d, e, f, ¢, ¢/,
and %, fixed to the shaft, so as to rotate with

1t said cams being of proper form and loca-

tion to operate several parts of the mechan-
ism at the proper times. The links of the
chain being made are formed from a long
wire 2, which passes between guide-rollers
b b, thloun*h the wire-feeding dewce &e., to
the wire- euttmﬂ* and link- formmg devwes
The wire- feedmcr device, operated by cam d,
consists of a leverZ adapted to swing hOI‘I-
zontally on a stud m of a block n.
also adapted to swing vertically on pin o,
mounted in the same block 7. A spring p
holds lever [ against its eam, and spring ¢

normally holds sald lever aﬂ*amst the ad;;ust-_
- The

able regulating-serew r in support s

end of lever | remote from the cam “termi-
nates in a fork-like part, between the arms of
~which is a flanged roller {, with one flange
above and one ﬂann'e below the supportmfr-
lever. | | o |
2%, Fig. 5, is a spindle or pin, on which roller

[ £ is loosely mounted.

Figs. 3,4, and 5 are ﬂectwns of the

Lever [ is

nected to a slide u, adapted to move in a di-

" The pin is firmly con-

rect line between guides v v,fixed to frame a. 55

Pin2? has a perfor ation 79 below the roller and
through which wire /2 passes and from which
the wire extends to a fixed guide % -
V* 18 a pawl normally dlELWIl against the
wire by a spring to prevent reverse move-

ment of the wire, but adapted to yield to al-

low the wire to advance. From this device
the wire is passed through a fixed guide-
sleeve 72, secured in a support c* on fra,me .
As shown in Fig. 1,the wire terminates at the
left end of sleeve 7*3 .

@’ is an adjustable stop in line with wire

[?, against which the wire will or may abut

When advanced to supply wire for the next
length to be formed, as shown in Fig. 9.
I"is a cutter movable in its suppor t and g*
1s a spring which tends to pull it downward
The cutter is located just beyond the sleeve

Co-

7%, the cutter sliding when reciprocated with '

sho'ht friction aﬂ'amst the end of said sleeve
72 the wire thus. being cut close to the wire-
supbortmﬂ' sleeve.

m' 18 a slide guided to move straight back
and forth by frmde-bars P’ and by the exten-
sion-rod ' in bea,lmﬂ' or support o', said move-

ment being given by a smtable cam ¢ on.

5

80

shaft ¢, the cam turning 111 a rectangular.

frame 75

head 7', extending at right angles from the
body of the slide and termmatmn‘ in a part

projecting parallel with said body, through

between parts m' and [’ and rlo'ld
theremth Slide m” has at its forward end a

85"

which passes vertically a mandrel s’ and the'_ '
cutter 7, at a suitable dlstanee from and par- -

allel to each other. Mandrel s’ ‘whleh 1S COn-
stantly urged downwmd by 3pr1nﬂ' ', 18 pro-

vided with a slot ¢' Flb 2, 1n which is ar-

ranged anend of 1eve1 @, pwoted ina bracket
9" on the fixed cross—bar , which connects
the pivots of the levers ¢'. The lower end of
the mandrel has a point ¢?, the section of
which corresponds to the IHSIde ofalink. On

Qo

03

one side of this point is a groove b?, I‘w*s 4

and 9, which serves to receive a side of the
last link before the one being made. The up-
per-end of the mandrel is prowded' with a
regulating-screw c¢*, which presses against the

100

end of lever 2 Fle 2, 4, and 6, the other I

 end of which lever comes at intervals under
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the end of a double lever (2, which is pivoted | last movement of the slide moves the mandrel
on a block ¢ on slide m' and is actuated by | ¢, carried thereby, to a point such that when
camn g by means of an intermediate swinging | lowered it will be on the opposite side of the 70
arm 72 pivoted at 3 toframek’, Figs. 4 and 6. link-blank from jaws 7/, as shown in Fig. 9.  ~
5 The cutter has secured to it near its upper | Slide m' when in its forward position carries
- end a roller 7*, Fig. 3, in front of which is a the mandrel a?® beyond the line of wire [2.
stationary inclined side of a cutlter-raising | When slide m' is retracted by its cam ¢', 16
device 3, fixed to cross-bar z'. carries the central part of the cut-off portion 75 -
m? is a spring-operated rod supported in | of link-wire with it, the ends of the wire be-
10 projections of the slide. | ing held back by the jaws, thus bending the
n*® is a stop-finger fixed on the rod and | wire as shown 1in Fig. 10, after which levers
pressed toward a fixed stop 0? by a spring p=. g' are moved by their cams f h, bending the |
The end of rod m?2 near the link-wire is pro- | ends of the wire together, as seen in Fig. 1. do
vided with two link-wire-receiving grooves, | The jaws are then separated and the slide ad-~ .
15 one, 7%, Fig. 4, horizontal, and the other, s?, | vanced so as to carry the link just formed.into
vertical, Fig. 1. A cross-bar #*is fixed on | the oripper. Spring f' of the latter gives way
slide m' and has at its ends adjustable bolts, | until one side of the link1is placed under the
the heads of which bear with small friction | finger z°, fixed on the frame, Fig. 11. The 85
on the tops of levers g’ to prevent vertical | mandrel is then raised out of the link in con-
20 movement of the levers. Levers ¢’ are piv- | sequence of the combined action of levers x
oted at7’ in frame a soastoswinghorizontally, | and d? of the pivoted arm f?and of thecamg.
and each lever has a link-forming jaw 2/, hav- | The finger 2%, which is above the link, pre-
ine on its forward end a groove 7%, adapted | vents the mandrel from carrying thelink with go
to admit wire 12 when the latter is advanced. | it as it rises. As soon as the link is free of -
25 Jaws i’ have on their rear sides link-shaping | the mandrel the spring ' expands and pushes -
orooves, which form the link, as shown in | the gripper back intoits normal position, into
[Fig. 1. ~ Levers ¢’ on the opposite side of the | which it can pass, ‘together with the link .
pivots terminate in codperative relation with which has becomne free from the finger 2%, ow- 95
~ two like cams 7 & of suitable shape and loca- | ing to the forward movement of the gripper
30 tion on theshaft toswingarm g’ at the proper | through a quarter-turn, effected by thecam e,
time and to the necessary extent. Springn’ | the lever z, rod z, and lever b' turning in the
holds the arms against the cams, but yields | direction indicated by arrow a®, Big. 8. In
when the cams operate to swing the levers. | consequence of this quarter-turn the opening 1co
¢’ in Figs. 1 and 3 is a gripper normally | of the link is placed so as to be in line with
35 held in a fixed support d' and stirrup €', be- | the central passage of socket 7° in such man-
ing pressed forward by spring f'. - The rod | ner that as the feeding device moves forward
‘or body of the gripper at the end adjacent to | the fresh supply of wire for the next link the
‘the cutter and the link-forming devices is | wire will pass through the link which has just ro5
slit, forming two spring-arms, adapted to re- | been formed. "The mandrel s’ now descends, |
40 ceive between them a side of the last-formed | and in its vertical groove b? receives the cor-
link when the link is forced into the slit. | responding outer part of the finished link.
Secured to the gripper is an arm 0, pivoted | The slide recedes again, the knife cuts the
to a link z, which is pivoted at K to lever x, wire, and the mandrel bends it in the shape 110
pivoted at ¥y and terminating adjacent to of a U, as described above. The link previ-
45 cam e. - | | ously formed becomes engaged during this
The operation is as follows: The wire is in- | part of the work In the vertical groove s* of
serted as above described. Theshaft Cturns | the rod m2 The work proceeds as before..
all the cams thereon. Cam d swings lever [ | With every turn of the cam-shaft canewlink 115
vertically, carrying roller ¢® against the wire is formed and connected with the previously- |
co withsufficient force to preventslipping on the | made link. The ends of the links may be
wire, except as described below. The same | welded by electric or other means. |
cam swings lever horizontally to advance the | What I claim 15— |
wire a distance equal to the length of wirein | 1. In a chain-making machine the combi- 120
one link, the parts in advance of sleeve 7° | nation of & slide m' perpendicularly arranged
55 leaving a free path for the wire. If owing | in relation to the movement of the wire from
to slicht maladjustment lever I tends to ad- | which the chain is being made, a mandrel and
vance the wire too far, its forward end will | a cutter both vertically movable and support-
strike screw a2, arresting the wire, when the | ed in a projecting head of the slide, two jaws 125
clamping-roller may slip slightly on the wire. | mounted on levers pivoted 8o that each jaw
60 The forward end of the advanced wire passes | terminates adjacent to the line of movement
into grooves 72 of the jaws 7/, and slide m’ is | of said wire beyond the cutter and capable of
moved back by cam ¢', and the cutter cuts | oscillating in a horizontal plane, a rod m?
‘the wire. Slidem' continuing to move, roller | having a groove in its outer end to recelve 136
2 rides up the inclined end of part %, raising | the link-wire, a gripper for the formed link; |

6 the cutter against tension of its spring and | means for giving the gripper a quarter-turn,
moving the cutter back, sc that it will not in- | whereby the formed link is held and given &
terfero with the operation of jaws A’. This | quarter-turn before it is released so that when
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the wire 1s advanced it will pass through the |

link thus formed, linking the nextlink with it.

2. In a chain-making machine the combi-
nation of a slide m’, a mandrel and a cutter
both vertically movable and supported in a
projecting head of the slide, two jaws mount-
ed on levers pivoted so that each jaw termi-
nates adjacent to the line of movement of said
wire beyond the cutter and capable of oscil-
lating, a rod m® having a groove in its outer
end to receive the link-wire on the near side
of the mandrel, a gripper for the formed link,

means for giving the gripper a quarter-turn
before the link-forming wire is again ad-

vanced, and an adjustable stopz®in line with
satd wire to exactly limit the feed of the wire.

5. Inainachine for making chains the com-
bination of a mandrel the point of which has
the shape of the inside of the links of the
chain, a movable slide supporting the man-
drel, means for actuating the mandrel, com-
prising a cam ¢, said slide, a ecam ¢, an inter-
mediate pivoted lever % levers d? and «’, and
a spring « normally holding said end «? in
operative position, two link-forming jaws 7/,
means for moving the jaws to bend the wire

around the mandrel, a gripper ¢ adapted to

seize the link just formed, and means for
og1ving the gripper holding the link a quarter-
tarn.

4. In a machine for making chains the com-
bination of a fixed socket 7%, means for feed-
ing Wue therethrough, link-forming jaws,
sllde m’, means for moving the slide, a cutter,
a roller %2 on the cutter, an inclined plane %
in position to enter in advance of the roller

when the slideis advanced for raising the cut-

ter after the wire has been cut to leave a free
space for movement of the link-forming jaws.

5. Inmamachine formaking chains the com-.

bination of means for feeding a wire, means

ineluding a cutter for eutting the wire, a man-

drel, means for bending the wire around said

.2
D

mandrel, a rod m?, a stop n*, a spring p? press-
ing against the stop, whereby said rod m* can
yleld allowing the shaping-jaws to close the
link around the outer side of the mandrel, &
slide carrying the mandlel cutter, rod fm2
stop »* and the spring p3, and means for re-
ciprocating the slide.

6. Ina machine for making chains the com-
bination of a frame a, a dllVBl] shaft ¢, lever

l, a horizontal pivot and a vertical pivot there-

for, cam « on shaft ¢ formed to move lever /[
in a vertical plane and then to swing said
lever horizontally, means at one end of lever
[ operated by the vertical movement of lever
[ to clutch the link-forming wire, means for
returning lever/toitsoriginal position,means
for preventing the wire being retracted by
such return movement, a support for the end

of the wire to be cut, cutter ¢, slide m’, means

for moving the slide, means controlled by
movement of slide m’ for 1eeip1oeatin0* the
cutter, slide m' having a head 7 formmo* a
cguiide for the cutter, a mandrel s’ parallel
with the cutter and ﬂ'uided in said head 7/,

the mandrel having an end a® the transverse.

cross-section of which is of the shape of the

inside of the link to be formed, there being a

longitudinal groove 0? in one side of said end
adapted to receive one side of the preceding
link, lever ', lever c* pivoted on slide m/', one
end of leverx’ engaging the mandrel, the other
end being in the path of movement of lever
d* at intervals, ecam ¢ for moving lever d? to

‘retract the mandrel, pivoted levers g g', g’ hav-

ing Jaws h and cams on shaft ¢ to swing le-
vers g, g on their pivots.

Smned at Paris, France, this 26th day of
Janua,r}, 1900.

EUGENE FRANCGOIS GIRATUD.

Witnesses:
EDWARD P. MACLEAN,
(EORGE H. LIGHT.
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