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- machine essentially is the followmg
' ing the first quarterof turn of the mainshaft
' the wire is advanced,
quarter the wire is cut and bent around the

UNITED StATES PATENT OFFICE,

IIEINRICII SPUHL, OF ST. GALL SVVITZERLAND ASSIGNOR TO THE

MASCIIINENPABRII& ST. GEORGEN BEI ST. GALLEN GOI‘TPR V.
SUSSKIND OF ST. GEORGEN, SWITZERLAND.

~ MAGHINE FOR _AUTOMATICALLY BENDING CHAIN-QLI,NK-S.

SPI_‘.GIFIGATION formmg- part of Le‘tters Pa,tent No., 652,147, da,ted. J une 19, 1900.

Apphcatmn filed November 21 1899, Serial No. 737 326,

(No model.)

To all whom it may concerm:

Be it known that I HEINRICH SPUHL a citi-

zen of the Confeder atlon of SWlLfelland and
a resident of St. Gall, Smtzelland have 11 -

ventedanewand Impr oved Machine for Bend-
(for which

ing Automatically Chain -Links,
apphcatlons for patents have been filed in

Germany on the 13th of Septeinber, 1899, in
Norway on the 3d of October, 1899, in France

on the 29th of Septembel 1899 in Sweden on
the 20th of September 1899, and in Denmark

on the 2d of Oetobel 1899 ,) of which the fol-

lowing is an exact speelﬁe&tlon |

The object of the present invention is to
provide a machine for automatically bending
chain-links in which rolled wire or an iron

billet is advanced at certain inter vals, cut,

and bent around a mandrel in such manner

ready finished. The welding of the extremi-

ties of the readily-bentopen chain- link might |
then be effected e1thel by hand or meelmmc-'

ally.
The automatic ka chmacteuzmn‘ this
Dur-

upper surtace of a mandrel, during the third
quarter of turn of the main shaf a pair of
tongues effects the bending of the lower wire

xtlemltles while during the fourth quarter
of turn the bendmﬂ* meelmms‘.m returns into

original position and the remaining bent

'cham link is removed from the mandrel

- 'T'his is the essential novelty of my invention;

‘but there are, furthermore, some special con-

- structions 1ela,t1n0‘ tothe advanee of the wire,

40
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50

from the known constructions.

to the heating of t,he same during the feed-

-ing, and means for securing the movement

of the bending-tongues. These particular
mechanisms wﬂl be fully described in the de-
tailed description hereinafter. I now only
point out the essential featureg which dift
T'he heater,
which is necessary for the stronﬂ' wire- craﬂ*es
in order to allow of the wire belnw easﬂy
bent, is arranged in a peeculiar manner be-
tween the bendmo meehamsm and thetrans-

1

during the second

er

pm tmn' mechanism, and couswts of a fm,_.:,e
the CO‘L]S of .which smlound the wire.

be removed without the coals lethlV sur-

‘rounding the wire being altered in position.
In my maohme the a,dJustable mechanism

effeetmﬂ the a,dva,nee of the wire is also new,

‘the return of the bending pair of tongues be-
‘ing caused by spring or Weiﬂ"ht pressure and
,detel mined by an adj usta,ble stop.
-more, the driving mechanism for the bend-
Ing- tonﬂ*ue% 18 a,_uovel one.
| COHSISTZS of a wheel p10V1ded with teeth upon
-the half of its circumference and of a special

This mechanism

Mlanﬂement securing the 1eenfraﬂement

;. These are the essentml novel points in my

| : 1mp1 oved machine.
as to form an open chain-link susceptible to |

be hooked in the last link of the chain al- _?WIt,h reference to the aeeomnanymw draw-
ings, in which—
I‘wure 1 illustrates an elevatlonal view of
‘my ma,chme some parts being illustrated in
;sectlon
partly in sectlc}n
detail viewsof the mechamsm actuating the
- pair of tongues.
‘line x 2, I‘w 1.
of the advance mechamsm the illustration
‘beingaright-hand Supplement of Kig. 2. Fig.

7 illustr th}S a section through line vy v of I‘w

Mymventlon will be the bettel understood

Flﬂ' 2 1s a lateral view of the same,
Figs. 3 and 4 111[15tra,te_

Fig. 5 is a section throuwh
I‘w 6 shows a detail view

1. Fig.8 isasection nhwuwhlmea* zof Fig. 1
Figs. 9 to 13 are detail views of the bend-
ing mechanism in different positions. Fig.

-. 14 illustrates the positionof a chain-link be-

fore being welded, the welding being effected

The
forge is provided with a movable bottom, by
‘means of which air is admitted and ashes can

Fuarther-
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at the round part of the link. Fw‘ 15 illus-

trates a modified form of the beudmﬂ* mech-
anism, by means of which the eham-hnks are
welded lengthwise. Figs. 16 and 17 repre-

_sent detail views of a pair of tongues serv-

Ing to clamp the wire. Fig. 18 111ustra,tes the
manner of connecting thls mechanism to the
machine. I‘ws 19 and 20 1llustmte a modi-

fied form of the swages.

"Upon the main shaft a®, driven by the
shafts o' and a® Figs. 1, 2, a,nd 3,1s fixed a
ecrank b, pr ovided with a bolt adapted toslide -
in a slot ¢’ of a rod ¢, linked to a lever e
| This lever e is mounted upon a t1ansverse

90
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; shaft d. Upon the shaft d, further, issecured | means of the adjustable socket s', communi-

- IO

a second lever ¢, Trigs. 1 and 6. Arms ff

are linked tothe free exttermty of this lever

¢', thearmstakingintocam-levers f’ /', which
arelinked to a slide- carriage ¢ ,movmﬂ'wwhm

the guide g. The cams f’3 of the cam-levers
f' are hollowed somewhat and destined to
“clamp the wire & and to advance it at short
intervals. ¢3, Figs. 1, 6, and 7, is a stop ad-
justably mounted upon the ﬂ'mde g for the

- purpose of determining the retm n of the slide

15

290

25

~charge of the for oe being shaken.

g',caused by the action "of the weightz. Owing
to the ad Justablhty of the stop 93 the lenﬂ*th
of the advanced piece of wire or of the billet
I might be predetermined and regulated.

In the construction illustrated in the draw-
ings, destined for use of wireof certain thick-
ness, a forge [, Figs. 1 and 5, fed by the fill-

ing-shaft, is employed for heating the wire |

which passes throngh said forge. The bot-
tom of the forge [ forms a hollow rotatable
drum m’, adapted to be rotated by means of
a crank m. 'T'he hollow space of the drum
m' is in connection with a ventilator in such
manner that the slags or other detrimental
products accumulated upon the bottom of the
drum can be removed from the forge by a
quarter-revolution of the crank WlthOllt the

pe&tlnw the OSCI]]dtIOHS of the drum m' the

‘wholecontents of the forge might be removed.

The grooved bottom [ of the drum is pro-

- vided with perforations, allowing the passage

35

of the air coming from the ventilator. As
already mentioned, this forge only is neces-
sary when thick wires or bll]et% are to be

- bent..

40

- '_-(m antifriction-roller.

45
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I now come  to explain the bending mech-
anisms. The right-hand side of the main
shaft a3, Iigs. 1 and 2, carries a crank n,
Fig. 2, havmﬂ* 2, bolt which is provided with
| This bolt circulates in
a groove of the vertical movable slide o, there-
byimpartinganupward-and-downward move-
ment to the latter.  In the lower part of the
slide o by suitable means is pr ovided a swage
p, having a cutting-blade p’, Figs. 1, 8, and
9. The swage p has a 10nfr1t;udmal slot allow-

ing a certain adJ usta,bllﬂy of the swage itself. |

The circular opening of theslideoin its lower

- left part is formed concentrically to the axis

55

of rotation of the crank n, so that when the
bolt passes this part the slide o IS prevented
from moving upward. The cuttmﬂ* blade p’
comes to lieupon the surface p* of the an cular
guide p°, provided for gniding the wire. ‘The
conical opening of this n'mde forms the cut-
ting edge. The swage P is destined to bend
the piece of wire which is cut by the blade

6o p’ around a mandrel q of a triangular section,

_65

Figs. 1, 2,and 9 to12. A disk s*and a spring
S°, inﬂuencing'the lever s, are provided to ef-
fect the horizontal movement of the mand_rel
. This disk s* is mounted upon a wheel 7/,
carried by a crank-shaft », Figs. 1, 2, 3, and
4. The disk s® influences the level S, whlch

B y Te- |

cates the movement to the mandml Besides
the swage p a pair of tongues ¢, having legs

< and ixx is fixed to the maehme fla,me and
also serves for bending the links. The pair

of tongues is ananfred 1n snch a manner as

to bend the ettlemmes of the open chain-
links &' around the lower edges of the man-
drel g, Fig. 12.

The actuablon takes place in the following
manner: The wheel #? partly being toothed
and mounted upon the main shatt a,3 and the

| toothed wheel 7', Iigs. 3 and 4. rota,te the

‘are closed.

_1lr]'3'

crank-shaft r at certam mtewals whereby
the toothed part of the wheel 7* causes the ro-

tation of the wheel 7' and of the ecrank u'.

The connecting-rod u?, COI]SIStlI]U' of two

parts linked to “the crank w' and to the rod
u?, is regulable in length by meansof a screw
u“ ha,vmﬂ* two contrary threads.
level v’ connects the rod v* with the leg 7%,
while 22 is linked to rails 23, thereby connec-
tion with the leg {** being f01 med. Both rails

2% and the crank-level '2}2 are linked to the

arm v%, Figs. 1 and 4, fixed to the maechine-
frame. Ab each revolutmn of the wheel +'
the pair of tongues once are opened and once
In order to stop the wheel ' ex-
actly after one revolution and to secure the
exact reéngagement of the wheel 7%, I have
pwwded tae following ana,nn'ement The

‘main shaft ¢, Figs. 2 and 3, earries a cam w.
A crank- level 2 is fixed lotatably to Lhe ma-

chine-frame. By means of a spring «’ the
horizontal arm of the lever x constantly is

pressed against the circumference of the cam
.
vided with a nose w/', directed to the center
of the wheel 7.
‘such mannerastotakeinto arecess J ,eutinto .

The weltlcal arm of the lever x is pro-

The nose w' 18 arranged in

the cneum ference of the disk vy, Iig. 4. The

nose v’ after one revolution of the wheeI?
comes into engagement with the recess y' and

The crank-.
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75

80

le

95

100

105

110

owing ‘ro the cam w only is removed from the .

recess y just before the moment where the
wheel ' commences a new revolution. |
The working of the machine is the follow-
The main shaft «® is rotated in the di-
rection indicated by the arrow Z, Iig. 1.

| During the first quarter of turn of this main

{

i

shaft the crank b dlld the connecting-rod ¢

oscillate the levers ¢ ¢' into the position in-
dicated by dotted lines, Fig. 1. During the
commencement of this movement the cams

f* of the levers f' are pressed against the
wire or the billet 2, which thereby is clamped,

and during the further movement of the os-
cillation is advanced the predetermined dis-
tance. During the second quarter of revo-
lution of the erank the arms f* are removed
from the wire owmﬂ to the weight 7, whereaf-
ter the levers e €' are retmned into original
position, while owmﬂ‘ to the levers f f the
shde-caumﬂ‘e g 18 pushed backward against
the stop ¢®%. When the wire or the b1llet his

‘advanced, a new piece of wire .enters the

owing to its connection with the mandrel gby | forge I and the plece f01 merly heated passes

II5

- T20
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- Into the wheel 73,
‘the extremities of the open links h', Fig. 12,

L5

- 20

25
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through the guide %% and is bent around the
mandrel ¢, Fig. 9. After the first quarter of
revolution of the main shaft ¢® the bolt of
the crank 7 acts upon the slide o and causes
the sinking of the swage p,which in first line
cuts the advanced piece of wire & and then
places the cut piece around the curved up-
per part of the mandrel g, Fig. 10. When
the main shaft commences its third quarter
of revolution, the toothed segment 7* takes
Thereby the bending of

around the mandrel ¢ is effected by the in-

termediate cranks v/, u3, and u?, crank-levers

v'and 7% and rails ¢°, these intermediate

parts causing the closure of the pair of

tongues. During the third quarter of revolu-
tion of the main shaft a3 the bolt of the crank
7 passes the segment-formed part. 1 the
groove of the slide o and there prevents the
swage p from rising. During the last quar-
ter of rotation the upper swage p is raised,
the pair of tongues ¢
drel ¢ is horizontally pushed backward, so
that the readily-bent chain-link falls down
into normal position. This procedure auto-
matically is repeated until the machine is

stopped or the quantity of wire is exhausted.

The chain-link bent in the manner heretofore
described can be hooked into the last link of

~ the chain already finished and brought into

- 35

40

the form represented in Fig. 14 either by
hand or mechanically. The superposed ex-
tremities then are welded. Asx illustrated in

part. _ _
Fig. 15 illustrates a modified form of con-

struction of the swage p,of the mandrel q, and

of the pair of tongues 7, the latter being indi-
cated byone of its legs only. In thisconstrue-

tion the chain-link is bent in such a manner

 asto allow of the welding at the longitudinal

. sides.

55

60

In order tosecure the wire or the billet
during the return of the slide-carriage g" and
during the cutting by the blade p’, a pair of

tongues A is arranged behind the slide-cur-
‘riage g', Which in the moment where the slide-
carriage commences its backward movement

clamps the wire and secures it against dis-

placement. Theworking of the pairof tongues |
1llunstrated in Figs. 16 and 17 clearly ean be
A crank B, moving the up-

seen from Fig. 18, _
per part of the carriage ¢', is mounted upon

theshaft d. Thelower extremity of this erank

13 provided with a projection C, which when
the crank advances (during the return of the
slide-carriage) pushes the lever E aside and
during the return presses against the inclined
surface D, adjustably fixed to the lever K,
whereby, as can be seen clearly from Figs.
16 and 17, the lever E is raised and the pair
of tongues A is opened.. The

18 opened, and the man-

Fig. 14, the welding is effected at the curved

closure is ef-)

| feeted by means of the weight F. The bolt

of the slide-carriage ¢’ must be guided in a

straight line in order to prevent a bending

"

of the wire. - .
Figs. 19 and 20 illustrate a modified con-
struction of the swages. In these construec-
tions the swageis provided with a slot G,allow-
ing a secure bending of the extremities of the
links. | |
Having thus fully deseribed the nature of

my sald invention, what I desire to secure by
b Letters Patent of

the United States is—

In a machine for automatically bending
chain-links, the combination of a main shaft
¢’ imparting motion to all parts, with a slide-
carriage taking up the wire to be employed,
a lever ¢’ having opposite arms f, cams 1
fixed to the arms f by means of levers 7/, said
cams f* clamping the wire, a weight 3 acting
upon the lever ¢ and causing its return, a
stop ¢° determining the running backward
of the slide-carriage, a connecting-rod ¢ caus-

ing the slide-carriage ¢’ to slide within the

65
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80

guide g, a forge ! effecting the heating of the

wire extremity, a mandrel of triangular or
egg form arranged in front of the forge, an
annular boring »® serving to guide the wire,

a swage p raised and lowered by rotation of

the main shaft a3 a crank  forcibly connected

sle

to the main shaft and circulating within a

slide-carriage o to which the swage p 18 fixed,
said circulations causing the upwaed-and-
downward movement of the swage, a cutting-
blade p’ fixed to the swage p and cutting the

95

advanced piece of wire, said swage bending

the cut piece of wire around the upper part of -

the mandrel, a pair of tongues? having legs X
v, means for forcibly governing the legs of
this pair of tongues, such as to open and to
close simultaneously, a rod u?linked to a rod

u* and actunated from the main driving-shaft

by suitably-intermittent gearings, whereby
during the first quarter of turn of the main
shaft the wire clamped by the cams f* is ad-
vanced a predetermined distance, during the
second quarter of turn is cut by the blade p’
and bent around the upper part of the man-
drel ¢ by means of the swage P, during the
third quarter, the pair of tongues

are foreibly

100

105

I1O

closed thereby bending the lower extremitios

of the wire around the lower surface of the
mandrel and during the fourth quarter of
turn the return of all mechanisms into origi-

nal position is effected and the readily-bent

chain-link is removed, substantially and for
the purpose as set forth. |

In witness whereof I have hereunto set my
hand in presence of two witnesses.

HEINRICH SPUHL.

Witnesses:
WILHELM ZUBLIN,
- 'I—IANS KoLLER.
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