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L JNO M ORAWFORD OI‘ NDW OASTLD PENNSYLVANIA  _ ST

MACHINERY FOR MAKING CHAIN S

Specl 103,1:1011 of Letters Patent No 8, 737 dated February 17’ 1852

To alZ whom it may concern:

‘Be it known- that I, Joux M CRAW’I‘ORD .
. ;j'ef New Castle, in the county of ‘Mercer and_
State of Pennsylvqnm have invented cer-

- 5 tain new and useful I'nprovementb in Ma-
~ chines for Making Chains; and I do hereby
- declare the io]lewmg to be. a full, clear, and
---._if--;;;emct description of the: constmctlon and op-
- eration thereof, reference being had to the-' _
' annexed dmwmws, .formmg part of this

- ':_--_.ﬂpeclﬁcatlonj in ‘which— -

a0

.- the: ﬁmshed Iink.
" to Tig. 8, the wire or ]od to form the suc- |
frcefedmg 11111{ havmo been cut, and bent to
45 the semi- mml or U Sh‘lpe, several links of
-~ the chain bemﬂ also shown. |
.~ sectional plan view showing the pushuw‘ bar |
-V, turning lever W, v1brat1n0* suspendm |
oo arm S, statmnarv bed dies, &c, the severa]
_ p‘u'ts being shown in ‘the posmon When the
. Ilink s 3uspended to the arm S’.

o a similar view to Fig. 10, the 5everal parts |

5 under opelatmn
. gitndinal section taken through. themachine, |
- as denoted by the dotted line # @ of Fig. 3 :
- the wiré or rod to form the link having been-;
- cut to-the Tequir ed lenoth and 51tuated to
e S20
I .:"I.'-':Sh‘LpB

- Figure 1 is a perspective. view of the ma-;
_ chme looking toward the fmnt, and right |-
end thereof and showing the wire or rod
2 is a ‘vertical lon-

Tig.

be bent, by the swage, to-a semi-oval or: U

sectional - view - ta]{en as: mdlcated by the

link completed. Fi 1g.

bemfr seated and held by

g 918 a

o '-f-:,;'-bﬂmg shown in the. pomhon when the link

~ - is turned and- fseated ‘Fig.
© 65

tion with the Iink: seat
sectional -elevation bhOWng the.

toward the left mde of the same.

BT TFig. 3 s a vertical transverse sec-
0 tion, ta,Len as indicated by the dotted line |
2,92, 0f Fig. 2, the parts maintaining the po-
JEy f_-ﬁ}'qt]on seen 1n Tlﬂ
. 2B

- line 2, 2 of Fig. 2

1*10‘ 4 1s a transverse

S , and showing the wire or |
~ - rod bent to the semi-oval or U shape
S biasa

g
“similar section to Fig. 4, showing the.

'. ﬁhppmﬂ levers closed and the form- of the
6.1sa homzontal sec- |
~tional view bhowmg the sliding dies R, R’,
. closed to weld or unite the ends and thus :
- finish the formation’ of the link.
~ avvertical sectional view taken on- the line
- 28 @ 2 of Fig. 3, showing the welding dies open |
- and the swage or tormez with the link seat,
~ raised, and. the link mounted upon a sus—-i-
~ pending arm, to be  pushed mto its. seat.
o Mg 815 a Slmll‘lli‘ view to Hig. 7

Flo Tas |

| pellmg power..

,'the link |
‘the arm- Z and the
, ;','_'Iwue or rod, for the succeedmn' link, fed into
smnhr View

" the link. Trom the wire or rod. |
A, there is a cam E, for depressmo* the

fswacre or form»er N, to bend the wire or rod 0
to the- semi-oval or U shape.
A there is a cam- I‘ for actuatma the hp-—
ping levers P, P. On the shaft A.‘ are.cams

G, H, for advancmﬂ‘ the dies R R’ to We]d':.:_'_' o :
_'0]:' unite the ends-to finish the link. - |
cam on the shaft A, for fmtuatmg :
;the finishing arm or ‘bar V, turning lever
-VV and Flbrﬂtlncr suspendlncr arm - S" tO = .'
Fig. 11 1s- |

CFig. 10 is a

12 is an end-
> view of the swage, N, link seat 0O, and hold-

L oval or U shape:
'-1,--;_1110 arm- 7 F:Lcr 13 8 a homzont‘ll sectmn |

" " Pl — m -

1 of the end of the bent level 75 and showmg e

the holdmg arm Z, more clearly eonnec— o -

pendant

-Fig: 14 is a vertical L
80

cam bars 4 and i sprmo bar X, &c loc}lzzmg |

I‘w‘ 518

a Smlllar VleW te I‘lo 14 1001{111@ toward 'the | S o

;11131de o - |
“The %ame letters of I'eference dem)te the

ame parts on the several figures.

65

~The arrows FIU‘S 1and 2 show the d1recﬁ¥ |
_-tlon of the turmnﬂ' of the cam shaft.

The nature of my invention consists, in

a certain new and useful combination and o

arrangement of mechanical devices, which =
operate successively upon the wire or rod. = -
(previously heated to a welding heat) cut- =

ried to a %e‘lt from: which 1t is dis-

{seat)

ting a piece therefrom of the proper length -
to form thie link, bending the same to a
I semi-oval or U shape, lapping the ends, and =~
‘welding them together, and thus: form the
link, and dehver 1t npon a vibrating sus- -~

.;pendmfr arm, on which it is turned, and car-
80

| placed by the formation of the suceeeding . |

link, there being required during the opera- =~

feed the wire or rod in the machine..

The frame for supporting and contammg
the several: prrts of the machine is of a rec-
| tangular or other iorm ::md of Smtzﬂt}]e dl- T
memmns . | |

-tlon of the chhme bhut one attendant to- I

85 [

A s the pfopellm& cam - shaft :mmmted s

‘n bea,rmcrs in plllars a;, a, and 011 one end
of which ; 1S a bahnce or ﬂ wheel B, and a
pulley C, to receive the band from the pro-
On the shaft A, there isa -
cam D, for depressing the shear cutter Lyto
95 .
On theshatt =

cut a plece of ‘the required length to form

I,is a

tum the link, and push 1t into 1ts seat.
J J are two

ixed dies) supported by cen- L
| tral beams of the frame, between the endsof =
‘which the wire or rod -is bent to the semi- 19 |
“On the upper surfaces of -

._90_; e

“On the shaft

00

105

’clﬁe dles J J ’ there is formed fshghtly obhque f o '  B




_“'H

- g‘I:OOVGS b b, Figs. 6 and_lo-,*into which the

wire or rod enters, the groove b’, of the die

J’, having a rib ¢ on the right side thereof,

- for the purpose of canting that portion of

“the wire or rod, resting therein, leftward,

svhile it is being bent to the semi-oval or
U shape, which allows the ends to pass

the dies being sufficient to allow the link to
be bent and turned to be seated.
K, is an oblique steel cutter, fixed on the

* bed 'of the front die J, having a cavity d

156

‘therein corresponding with the grooves In
‘the dies J J’ through which the wire or rod
~1s fed.
proper length by an adjustable stop ¢ on the

The rod or wire is gaged to the

L die J7.

20
- extending upward and leftward to receive
"~ the action of the cam D, is attached a shear

To the -iliner_ end of a lever f whose ful-
crum is at ¢, Fig. 1, and having a branch 4

cutter L, extending outward, and rearward

B from. the lever f

25
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cam D.

with the stationary cutter K, so-that on the

 descent of the cutter L, the piece to form
-~ the link will be separated from the rod.
1s kept 1n con-
~ tact with the cam D, by means of a spring.
‘M, attached to the frame, and united to the
~ “branch % by a vertical rod ¢, said spring M,
- elevating the cutter L, to the feed of the

The branch 2 of the lever f

rod, when the lever is relieved from the

the swage or former, made of cast

N, 1s

steel, of the form and size of the links to

. be formed, secured permanently to the lower

jnner end of a bent lever j and projecting
therefrom a sufficient distance to allow the
formation of the links thereon, the fulcrum
~of the lever being at §/ and its curved end
- . extending upward and frontward to receive
~ the action of thecam K. -~ =~~~

40

45

0, 1s an arm, fixed to and

the swage or former, N, and 1s furnished
~ on one side thereof, with a recess into which . ; o
| cam H, advances the die R. The die R;18. =

 the finished link is pushed, as seen in Ifigs.

50

=~ of the dies J J’, and also serves to prevent
the displacement of the wire or rod while .
The lower end of

- Bb

60

- the lower portion of the linkis sustained or
- steadied while being turned by the arm or
- bar V, and pushed into its seat, as will be
~ hereafter described. When the finished link
65

8, 12 and 13, the top of said arm O, being
provided with a cavity % to guide the wire

or rod, when inserting 1t 1nto the grooves

being bent by the swage.
this arm O, is formed into a curved jog or

~ projection 7, see Figs. 12 and 13, and forms :
-~ -the bottom of the seat of the link, upon

which rests the lower portion of the. link,

‘when finished, and suspended upon the
curved end of the vibrating arm S’, whereby

is seated, the lower portion thereof fits upon :

or
lap each other, when closed by the lapping
levers P, P, the space between the ends of

10

at an angle corresponding

_ -proj'ectiﬁg from
the inner end of the lever j directly berieath | rig . ,
| the slide s of the die R, by a rod 2%, Fig. 2,

8,737

the projecting jo_g A aild the upp@r pQrtiOn' |

fits into a semi-circular cavity s in the un-
derside of the swage, as seen 1n ¥1g. 8.

P, P, are the lapping levers, the fulecra
e (I
‘the frame, and the ends whereof curving
downward, and toward each other, on either
side of the swage N, and umiting by con- -
necting arms p p to a transverse lever Q,

n n thereof being in an upright plate o of

having its fulerum at Q’, and elevated (to
open the lapping levers P, P, when relieved

from the cam F) by a spring » and vertical
rod 7 attached to the end of said lever Q,

the end of the latter moving between cleats

g, Fig. 3, on the inside of the pillar . The o~
object of these levers P, P, is to bend, and

lap, the ends of the wire or rod over, and
upon the swage N, to be united or welded - -

by the dies J J’. _
P, P, are notched so as to form a ship lap
when closed, and are also grooved on their

The ends of the levers

85 .

undersides to hold the ends of the wire or

rod while lapping them as seen in Fig. 5.

R R’ are two horizontal sliding welding s

dies. The die R, is mounted upon a shide s

90

on the horizontal end of the lever 7, and.
made to move back and forth between side -~

plates s” s’, the latter being grooved to re-
ceive tongues on the shide s. _
sitnated directly over the swage N, and has

‘a cavity u# on its underside of the exact

counterpart of the upper part of the swage

This die R 1s '
95

N, into which the latter fits, whereby the

die R, is allowed to slide over the swage to
move the link to the end of the swage,
where the dies meet, and weld the ends of

100

the link. The swage N, and die R, project
through an opening ¢, in the plate o where-

in they rise and fall with the end of the
lever 5. The advance movement of the die
R, is effected by means of a curved: lever S,

105

having its fulerum at v and extending up-

right branch or arm 2" which connects with

| ward and rightward to receive the action -
of the cam H. This lever S, has an up-
110

and thus the descent of the lever S, by the

made to recede simultaneously with the up-

ward motion of the swage or former by a
| spring »® attached to the frame, and slide
's. The upward motion of the die R, swage

115

N, and arm or seat O (after the link has =
been finished, and the lever 4 relieved from

| the cam E) is effected by a spring -v»* and
rod 2%, see Fig. 2. The die R’ is mounted

on a slide 1w and held by a set screw w’, the

slide 20 being mounted upon and moving

over a bed ? furnished with side plates w®

orooved to receive tongues on the slide w.
The ends of these dies R R’, are furnished
with semi-circular cavities 15 15 1nto which .

125

the upper part of the link fits when the dies S

are brought together to -weld or unite the

-

ends of the link. The advance movement

130




e “f.ﬁ.f?'?’_:f*jlnner or curved end of the arm S extend
.+ - ing opposite the ‘center of the swage, in‘a
X, Figs.

| 3 'I;IS]_:)I 111{}‘

o .:"of the dle Iu moves the hnk ﬂush Wlth the 1
. face of the swage or former, where the |
. welding takes place by ‘the. ’LdVELIlC'B of the
- die R and the link- dropped upon: the end |

.5 of the suspending arms S’ as will be more
e The ‘advance.
. and recedmw movement of the die R’ 1s ef-
o fected

- hereafter . deqcrlbed

dle R’ and the latter i is made to recede by 2
"“attached to the slide w and frame. .
- is the vibrating hook shaped arm upon |
i Vr-_'whlch the finished link “ig. Suspended at—rf..i-“--m Fig. 10, by
~ . tached by a bolt to a bar «® on 'the bed w | slide b‘u V

y-directly beneath the end of the die R’, the _'_-:.:from the cam I |
Dllectly in front (}f the &hmr euttel T.;,?-

51311110 bal S

o  'i'-'-_--"f;p051t1011 to receive the finished link when
© . dropped from the dies’ B R'.

- foree it inward When the cam I, moves the
- -upper branch of the lever T, outward, and | -
R -?f.i?thus Vlbmtes the arm S’ to' delwer the Iink.
el pushing slide ‘bar, placed upon |
A -{:the bed w, beneath the dle RY, and e\tenduw'; o
o the length of the same, its outer end being : _'_'10 TFig. 15, and so situated, that on- the de-

. attached to the cross b‘u g2 and 1ts inner end.,

S ‘made pmnted and ‘'so situated in relation to | the‘end of the short

55 the swage N, that on its advance
~ . must be sumﬂtaneom with the withdr awal:
“o0 - of the curved end of the arm’ S") .
© - strike the f]:ont side of the link ‘while sus-:

_f_ @pended upon the end of the arm S and pmh.?
60

V, is the

it leftward, and - at the same moment the.
.+ . pushing bm V, will actuate a turning lever-
. W, theend Whereof catches %gamst the oppo- |
| Slte side of the link ‘and turns-it rightward
- . and frontward, durmfr which the lower por--
and held

twn of the 1111k 1c; sustamed

PR by ‘means of a curved lever ¥, having
- its fulerum at Yy and extending upward-
?and leﬁward to recelve ihe actlon of the:
_ This lever has a branch g,/“: pro- |
o f-i-__.;.?]ectmo vextlcallv from the fulerum 3’ and |
T .;;';Ioonnect‘s w1th the shde w by:a rod 2, Where- _
' 1295 Tlﬂs 10-and 11, on the adjacent sides of
__:zmd near the inner end% of ‘the lever W, and ]
bar V, for the pmpase of moving the inner = |
end- Of the turning lever Iealwald as-seen . .
the 1ecedmﬂ' movement of the
lS reheved_* o
| T

there is attached to the frame a o
3 and 4, 6 and 14, the inner end -~ - =
.Whel eof g sﬂuated 5o as to be deple%ed by
the descent of the shear cutter L, and ‘Thas '
attached to its end an arm Y, pm]ectmo o

smd rod b* hav- |

| upward, near the end wheleof 18 a 13111,5 N
I‘lgs 14 and 15. - | '

~The outer |
e end of the arm S’ is attached to-a rod b
_fextendmo horizontally’ throuﬂ'h an_opening-|
~. . 1n'a jog ¢® of the plate w
- Ing a spring 4* coiled Mmmd its outer: end
- and bearing against the jog ¢* and a pine? |
'__;Whereby the tendency of the rod %% is to
move outward ( which motion of the rod is
~ governed by a shoulder ‘thereon ‘acting |
R J-'_‘Lgamst the jog ¢* as: shown in Figs. 10 and'
o 11) Afor retaining the cuwed end of the.
-;_5_'??*[”-;}-’?-35_1-mm &>" in a position to receive the finished -
. The arm S’ is-vibrated to. Wlthdraw'f
S ':-;'?"_--11:': curved end from the swage to relieve it |
oo ot the link and. allow 1t to be pushed into -
.. the seat of the arm O, by means of a lever
- 40T, whose fulerum is at 72 havmg a branch
S "fﬁﬁ'-'-.f'::re*{t{,ndmg upward and leftward to receive
- the action of the cam I, and a branch ex-.
,__'-w..f-.:?-tendmﬂ* downward, qo'amst a horlzontal-j
© .. cross bar ¢* of the pnshmcr slide bar v, ,there
45 being a set.screw %% in the end of. the 'Cross |
~bar ¢* for striking the end of the rod b% to

moved from its seat (
vances to move the succeeding link fr om the
swage to be welded) and to be. in readiness .
‘l _Z_t@ hold the next link, pushed into the seat. =
8, 8, are springs for the purpose of forcing
the ends of the cam bars 4 and 5 behind the
huter or notched end of the holding arm Z. -

(Wh](*hf?é |
1t willih

(Whﬂe bemg turned) by the pro] o t111 ]og Z o

of the arm O,

, and delivered into 1ts seat.
The turning levez W, is about twe thirds =
the -length of the pufshmo’ slide bar V and
‘has'its fulcrum near the center thereef.  Its »g &
~outer end is notched and inclined to receive . |
| the action’ of an inclined shoulder > on the -

i slide bar V, the: 111(311111131011 of the end of the
lever ‘W, :md shoulder 4% being such as to
impart to the turning lever-W, “the peculiar
‘motion required to tmn the hﬂhj _Whﬂe the -

slide bar V, pushes it into its seat, there

being -also- couespondmﬂ inclined shoulders

when the lex el T

’Io the left side: of the

action: of ‘the:

to keep it openy to allow the link to be re-—
when the die R, ad-

9 ig'a short pendant arm pwoted by a: pm

-rrpressmn af the end of. the spring bar X,
pendant bar 9 will be L
“forced leftward, and with it the cuter or 120 =
notched end of- the holding arm Z, and per-- -

‘mit the ends of the pendant eam bars 4 and

5 to

pass behind, or in. the notches of

"The holdmﬂ* :ZLIIH A’ 1s confi ned by a mvot

80 S

hte 0 are .;ntfmhed BRI
a pair ‘of penchm cam- bals 4 and 5 which o
turn upon a fulcrum pin 6 at the upper end
thereot. From one of these bars 4 projects |
acam 71n a pc}sﬁmn to receive the upward . |
pin 3 of the arm Y, when the .
shear cutter L, rises, and with it the end of
‘the spring bar X, and. arm Y, the ]J*@Ild‘LIlt o
‘bar 4 beimng- immed inte a cam 13 at 1ts .
Tower end, as seen in Fig. 15, and the arm
5 being a 11ttle shorter than the arm 4 and .
tapered to a point, for the purpose of pass-
ing alternately behind the outer or notched i
‘end:of the curved holding arm 7, Fig. 13, .

said o
‘arm Z,and thus turn the latter, which moves =~ .
‘its cury ed end from the link seat or arm O,

.m the direction of the arrow, Tig. 18 R

“bolt 14 to the nner end of -the: 11011?011#11
portion or ‘the bent lever j and is curved as o
shown - Flg ----- 1 3 Its curved e:nd extends

100 |
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‘at rest, in the seat, by means of a
made to bear ag ‘LlIlSt its 011te1* end 1n which

to the link seat in su(:hs mmmr as to be

forced against the left side of the link when
a spring 11

end are two notches to receive the ends of

the pendant cam bars aforesaid.
In order to explain more clearly the ar-

. :rsngement of the parts, to operate the hold-

15

| ing arm Z, I will here give their operation.
1(-_) shear cutter L, to cut from the wire or rod
a piece of the proper length to form the link
the end of the spring bar X 18 depressed a
distance equal to the thlckness of the wire
or rod '

Slmultaneonsly with the descent of the

(the latter remaining between the

- shear cutter L, and end of the spring bar

20

X)) and with it the projecting arm Y, which |
relieves the pin 3 of said arm of the. cam 7,
and at the same time forces the short pend-— -
ant arm 9 outward, and with it the outer

end of the holding srm 7. The lower end
of the penchnt cam bar 4 will then be made

S to pass into the notch of the holding arm Z,

~ and the latter, with the swage N, and shd-—

25

30
- over the tspered end of the
- bar 5, and the link moved from its seat and
‘the snceeedlnﬂ' pushed 1nto 1ts place.

5 this moment the shear cutter L rises, and
- with 1t the end of the spring bar X and

35

ing die R, WIH at this moment commence
descenclmg and bend the piece of iron to a.

1ts ends bent and

semi oval or U shape,
and

lapped  (by the lapping levers P P)
welded by the dies R R’.
recedes, and the swage 1s raised, and Wlth
the arm Z, the notched end whereof rises
pendant cam

At

. its projecting arm Y, strikes the cam 7 on

- the pendant cam bar 4 and forces the latter

| 40_

frontward from the holding arm, and thus

unlocks said arm and allows 1ts cnrved-
end to be forced inward by the spring 11
against the link and hold 1t in its seat until |

- the completion of the succeeding.

45

for making chain cables,

The s1ze of the swage or former, dies, &c.,
will be governed accor d1n0' to the size of the
hnl{s to ferm the chains. |

When it is desired to adapt the machine
with bars across

 the links, the swage oOr former is recessed

50
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horizontally across its face to receive the

- bar, so that when the piece of iron to form
~ the llnk 1s bent over the swage the ends of
 the cross bar

(being eoncave) will fit the
sides of the link, and thus they are unlted or
welded ton'ether -

Op era,tmn The nnsehlne being put in mo- .'

. tlon by any adequate power, the wire or rod

- from which the links are to be formed, being

hea,ted to a red heat, 1s fed into the msohlne

in a slightly ehhqne direction through the

cavity.
~grooves b 0" of the dies J J, g ‘through the

d in the fixed cutter K, and into the

~cavity % of the arm or link seat O, and 1is

- 65

gaged by the stop e. 'The shear cutter then

‘The latter then

|

and the shear cutter L allowed to rise.
completes the operation of making the link
and seating the same, after Wthh it is held

8,787

piece, which is then bent to the semi- ovalor = .
U shape by the descent of the swage N, be-.
tween the ends of the dies J J’, the ends of |

‘the rod being slightly canted b ‘the oblique
position of the grooves b b’ a,nd shoulder ¢

while being bent. Immediately

‘after the

70

descent of the swage the bendlng and lap-

ping levers P, P, are made to approach each
other and bend and lap the ends of the rod

or wire over and upon the swage, during
which the grooves in the ends of the levers

P, P, serve to hold the ends of the ‘wire, and

prevent them striking when passing to iorm'- -
After the link is formed the fevers
P, P, recede (the shear cutter Ii, and swage

the lap.-

0

remalnlno* down) and the horizontal weld-

ing dies R R’ made to advance and meet

flush Wlth the face of the swage N. The |
die R, in its advance pushes the link to the

end of the swage, where its ends are forced g5 o

into the grooves 15 15 in the ends of the dies =
and welded. The dies then recede, and the .

neously therewith the swage N, arm or link

seat O, are made to rise, and the slide bar V,

moves forward and pushes the link, and

the movement of said bar actuates the lever
At this moment the

W, to turn the link.
suspendmcr arm S’ will be vibrated and its
curved end withdrawn from the swage and
the link delivered into the seat of the arm O,
This

by the holdlno' arm Z .S before described,
until the snceeedlng link is formed and

brought forward by the die R, to the end of
the swage, and with it the ﬁnlshed link, from

the seat to be dropped when the link under

operstlon shall have been finished and
dropped upon the suspending arm S’ to be
seated. The feeding of the rod or wire

| finished link is dropped upon the curved -
end of the Vlb]:‘&tlllg arm S’, and simnlta-

90
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through the finished link takes place im- |

mediately after the shear cutter L, rises and
the finished link 1s seated. The shear cutter

then descends and depresses the spring bar

X, and vibrates or opens the holding arm Z,

110-__;_'-'_

to allow the seated link to be removed for Q' o

the sueeeedlncr link. The shear cutter then.

described. The operation of the several

parts of the machine in this manner is con-
tinuous, the finished links dropping from
| the hink seat as fast as sueceedmﬂ' hnks are

formed.

Havlno' thus deserlhed the eonstrnctlon

and operstlon of my machine for making

chain, T wish it to be understood that I do
125 -

not claim to be the original inventor of “the
combination of the parts, movements, and
operations, in one mwchlne which are re-

quired to malke jack chains, by one process,

115
rises and actuates the h01d1n0 arm as before

120‘ .

from straight wire, after it is cut off in suit-

descends and cuts from the wire or rod a a,hle lengths to the ﬁnlshed chain.” Ner do 130_':,?'_

5

100 -



__{_Ij_;,;:'bed w? of the dle R’ and operating the same
.- in such manner as to recelve the.
< link, and suspend the eame In. a p051t10n to*
“be seated |
o 3. The Combmatlon of the slide bal V-
SR turmng lever W,
" structed and ermnged as described and rep-
- resented, the said bar V, and lever W, oper- | -
ating to tum, and push the fmlshed lmk mtof‘ n

11' - ;ﬂ :'2'5

"j'I chlm “ the stud

chain.”

What I de clalm as new and of my own
-f___ﬁ'--;'gi,‘f.;_;."’fmventwn and desu'e to secure by Lette:L 8
AR 1 The eombmatlon of the weldmg dles.
with the swage N, for welding or
i "7'--:%'.;_11111t1110* the lapped. ends of the link, “and
dropping the latter upon the suspendmb[
arm S the advance of the die R, moving the-
© link to the face of the swage, Where the oper-_i,
_-;I-fa,tlon of welding is. performed

2. Attaching the vibrating arm S’ to the

and cross bar g%

- ltS Sea;t

4. The link seat O ettached to the lever 7

'benef:,th the ewage N for recewmg the ﬁn-j?_-_

B pm W1th 2 recess 1n 1t as
S a mandrel, around Whlch the bow of a link
18 bent, whlle the bow of another lmk 1S
~o . 1n the recess thereby formmg a continuous-
'- Nor do I claim “a partly revolving |
andrel with a stud pin, and nipper, and
-+ other appendages, for bending the last bow
.. - of each Iink;, as eomblned used, and consti+
. tuting paIt of a maehme

10 But

held

a,h:*emdy patented |

1in 1tg Seet and

taneously with the advance of the dle R, to_,.
| 'ﬁmsh the succeeding link. |

finished -

eon~_".-

1shed 1111k from the suependmg arm S" and
holding the same, until the wire or rod tor 35 =
the succeeding lmk is fed into the ﬁnlshed R

1mk cut off, bent and ready to be welded.

5. The employment of the. curved. holdmg" o

35

lever Z, attached to the lever 4, in combina-

tion with the pendent cam bars 4 and 5, short

pendant arm 9, arm Y, pin 8 and spring bar .

6. The combination of the sprmg b‘Ll‘ X,

with the shear cutter L, whereby the pend-—- R
~ant cam bars 4, and 5, are actnated through |
the pin. 8 a,nd spmnge 8, 8, to hold or I*e-ﬁ
lieve the arm Z from the seated link, es de-
scribed, and shown 1 the drawings. =
| 7 F mell 7T claim making the oTO0Ves s
155 in the bed dies J J’ slw‘htly obllque to
their faces for the purpose of canting the
‘ends of the rod or wire, so as to allow them - |
‘to lfl.]’) When bent by the levere P P as de-— o
| scribed. o P
In teetlmony Whereof I heve hereunte o
-Slgned my name before two subscrlbmﬂ' Wlt-
nesses. | I -

J OHN M CRAWVFORD

Wltnesses

RoeT. GANE -

o ED“\IUND S GARDD o

1 X, conetructed ermnnred and operatmo- as »
1 descrlbed where by the finished link is held

liberated therefrom, simul- =~
45

50

55

60 |
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