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To (2, Zulf OT, if 1) City CO7667°72. 
Be it known that I, ELIATTWOOD, a citi 

Zen of the United States, residing at Lebanon, 
in the county of Lebanon, State of Pennsyl 
vania, have invented certain new and useful 
Improvements in Link-Bending Machines, of 
which the following is a specification. 
My invention relates to machines for bend 

ing iron rods or other metal rods into the 
form of links, &c., which are subsequently 
welded into links or shapes or into chains, 
and more particularly to that class of ma 
chines adapted for operation upon heavy rods 
to form links, &c., of a larger and heavier 
type. In old machines of this kind with which 
I am familiar the mandrel-shaft has been 
driven directly by a large fly-wheel operated 
by a very heavy belt, requiring a great deal 
of power to operate it, so that it often hap 
pens, if the iron is not heated to the proper 
degree, that the belt will slip off when the 
link is half bent, thereby necessitating re 
heating. Furthermore, in this old machine 
tWO men are required to operate it, one to 
lift the bars of iron and insert the ends into 
the proper position in respect to the mandrel 
and follower, while another is required to 
throw the machine into and out of gear, so as 
to start the machine at the beginning of a 
bending operation and stop it when the ma 
chine has completed a bending operation. 
With this old type of machine, operating in 
the manner described, after the formation of 
a link the machine continues to operate until 

5 stopped by the attendant, and in order to 
throw it out of gear the attendant must 
stand in front of the machine, facing the hot 
O 

It is one object of my improvement to pro 
vide such a machine with mechanism which 
will enable one man to feed the rods to the 
machine and to throw the machine into and 
out of operation at will, thus dispensing with 
one operator heretofore necessary, and to 
provide the machine with automatic clutch 
mechanism which will permit, the machine to 
make one revolution in order to bend the 
link or other shape and then automatically 
stop the said machine, in which position it 
remains until the operator again manipu 

lates the mechanism controlling the clutch 
device. 

It is my further object to improve the driv 
ing mechanism so that considerable increase 
of power is applied to the mandrel-shaft, so 
as to insure the finishing of a link, even if 
it should become somewhat cold during the 
bending operation. 
With these and other objects in view my 

invention consists in the novel construction 
and details thereof, as hereinafter described 
with reference to the accompanying draw 
ings, and more particularly pointed out in 
the claims. w 

In the drawings, Figure 1 is a side elevation 
of a machine embodying my improvements. 
Fig. 2 is a top plan view thereof. Fig. 3 is 
an enlarged vertical sectional elevation. Fig. 
4 is a sectional detail of the clutch mechan 
ism. Fig. 5 is a side view of the mandrel. 
Fig. 6 is a face view thereof. 

Referring now to the drawings, in which 
the same reference characters relate to the 
same or corresponding parts in all the views, 
the numeral 1 indicates the bed or base plate 
of the machine, which is preferably a heavy 
casting, from each end of which extends ver 
tically an end frame 2, which end frames 
form, with the bed-plate, the Supporting struc 
ture of the machine, the upper ends of Said 
end plates being connected by tie-rods 3. The 
mandrel-shaft 4 is rotatably mounted in Suit 
able bearings in the end frames 2 and is pro 
vided at one end with a spur-gear driving 
wheel 8, loosely mounted thereon, said spur 
gear being clutched to and released from said 
driving-shaft by the clutch mechanism here 
in after described. This spur-gear 8 meshes 
with a driving-pinion 7, secured to the driv 
ing-shaft 5, mounted in suitable bearings on 
the end frames 2 and driven by the driving 
wheel pulley 6, operated by a belt from any 
suitable power-driven shaft. The other end 
of the mandrel-shaft is provided with a man 
drel-head 25, rigidly secured thereto, and on 
which head is mounted the mandrel, consist 
ing of a two-part structure 26 and 27, each of 
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said parts or sections being provided with a . 
groove 33, in which the rod or bar is inserted 
for bending. The two sections 26 and 27 are IOC 
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mounted upon the mandrel-head by suitable 
bolts 30, passing through flanges 50 and 51 of 
said sections, one section, as 26, being secured 
to said head and the other section, as 27, being 
movable. The section 27 is provided with a 
handle 49, fitted to a hole 29, by which said 
section may be removed from its position on 
the mandrel-head, to permit the withdrawal 
of the link, and also when it is desired to 
change the size or form of the link to be bent 
to permit a mandrel-section of different form 
being substituted in its place in such case. 
The two mandrei-sections, it will be observed, 
are fitted to each other by a tongue-and 
groove joint 28, which preferably extends at 
an angle to the horizontal, as shown in Figs. 
1, 5, and 6. The groove 33 on each of the 
sections 26 and 27 is so arranged that in the 
operation of bending the link will be bent in 
a slightly - spiral form, the two ends to be 
welded being brought into close proximity to 
each other, but in different planes, the sec 
tion 26 having its inclined face 32 terminat 
ing in an abutment 31, in line with which one 
end of the link will bear, the inclined face of 
the other section 27 being a continuation of 
the face 32, whereby the two ends of the link 
when bent will lie in different planes. 

In order to hold the link into close contact 
with the peripheral surface of the mandrel 
and to cause the metal to follow the contour 
of the mandrel as the latter revolves, I em 
ploy a follower 22, which is, as shown in the 
drawings, a grooved wheel, the groove of 
which is adapted to receive the rod or bar 
and to keep the same in contact with the re 
volving mandrel. This grooved follower is 
mounted upon a shaft 52, carried by an arm 
14, which is pivotally supported at one end 
by a bolt 19, supported by clamping-blocks 
20 and 21, engaging the tie-rods 3 at the top 
of the machine. 

In order to keep the grooved follower 
pressed into contact with the working face of 

: the mandrel and at the same time to permit 
it to yield in the direction of the length of its 
shaft as the different portions of the inclined 
face of the mandrel come into contact with 
said follower, I mount a strong spiral spring 
23 between the shoulder or end 24 at the end of 
the shaft and the follower. In order to cause 
the follower to maintain its contact with the 
mandrel, which, as shown in the drawings, is 
designed to bend a link of elongated form ap 
proximating an ellipse, I provide a positively 
operating eccentric mechanism for moving 
the arm 14 and the shaft 52, carried thereby, 
in proper relation with the mandrel. 
Mounted upon a counter-shaft 11 is a pinion 

10, driven by a spur-gear 9, fixed to and ro 
tating with the mandrel-shaft 4, and secured 
to this counter-shaft 11 is an eccentric 12, to 
which eccentric is fitted an eccentric-strap 
composed of two sections 13, said sections be 
ing provided with suitable bosses through 
which pass rods 16, having a screw-threaded 
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piece or bar 15, to which is pivotally con 
nected a screw - threaded bolt 17, passing 
through an arm 14 and adjustably secured 
to said arm by suitable nuts 53. By this con 
struction it will be seen that as the mandrel 

E. at their upper ends to a cross 

revolves the gear 9 will, through the medium 
of the pinion 10, drive the counter-shaft 11, on 
which the eccentric 12 is mounted, and as it 
rotates with the shaft its strap will be moved 
according to the degree of eccentricity of the 
eccentric in such manner as to raise and 
lower the arm 14, and thereby cause the fol 
lower 22 to maintain its contact with the bar 
or rod that is being bent around the mandrel 
and to press said bar into contact with the 
bending-surface of the mandrel. 

In order to stop and start the machine, I 
provide a clutch mechanism, which is shown 
in Figs. 1, 2, and 4. Referring to these fig 
ures, it will be seen that the numeral 34 in 
dicates a rock-shaft supported in suitable 
bearings below the mandrel in front of the 
machine, from which rock-shaft projects one 
or more treadles 35, preferably one on each 
side of the mandrel. From this rock-shaft 
extends an arm 47, which is connected by a 
link 36 to an arm 37 on a rock-shaft 38 at the 
rear of the machine and from which rock 
shaft extends an arm 39, terminating in a 
yoke 40, preferably provided with antifric 
tion-rolls 41, which engage the grooved collar 
42, slidably mounted on the mandrel-shaft. 
A spring 54 connects the arm 47 with the fixed 
frame and normally tends to move the said 
arm so as to cause the clutch mechanism to 
disengage the loose gear 8 from the shaft. 
This grooved collar 42 is provided with a 
flanged extension 43, in the slots of which en 
gage grooved ends of bolts 48, which pass 
through holes in the driving spur-gear 8 and 
are adapted to come into contact with and en 
gage opposite sides of square-headed bolts 
46, rigidly mounted in a disk 45, splined to 
the shaft 4, so as to rotate with said shaft. 
By this construction it will be observed that 
when the treadle 35 is pressed down it will, 
through the medium of the artin 47, link 36, 
arm 37, shaft 38, the arm 39, and yoke 40, 
cause the sliding collar 42 to move longitu 
dinally of the shaft 4, and thereby carrying 
the ends of the bolts 48 in position for en 
gagement with the square-headed bolts or 
pins 46, and hence as the spur-gear 8 is con 
tinuously rotated by the pinion 7 the moment 
the pins 48 and the pins 46 coine into engage 
ment the disk 45 will be turned, and with it 
the shaft 4. 
When the rod or bar is inserted into the 

passage formed by the two grooves of the fol 
lower 22 and the mandrel, the operator presses 
down upon the treadle in the manner indi 
cated, and the shaft 4 is then caused to make 
one revolution, at the end of which the link 
Will be bent into proper shape, and at the 
completion of this operation the clutch 42 will 
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be moved in the opposite direction by means dinal movement of the follower with respect 
of the spring 54, which when released from 
the opposing action of the operator on the 
treadle 35 Will so move the arm 47 as to effect 
the proper movement of the collar 42, and 
thlls automatically stop the machine. 

I claim as my invention 
1. In a link-bending machine, the combina 

tion of a mand rel-shaft carrying a mandrel 
around which the rod or bar is bent into shape, 
a gear loosely mounted on said shaft, a driving 
shaft having a pinion thereon meshing with 
Said gear, a follower operating to bend the rod 
or bar into shape around the mandrel, means 
for positively moving the follower toward the 
peripheral surface of the mandrel as the latter 
revolves, and a clutch mechanism between the 
loose gear and the mandrel-shaft for starting 
and stopping the machine, substantially as de 
scribed. 

2. In a link-bending machine, the combina 
tion of the mand rel-shaft carrying a mandrel 
around which the rod or bar is bent into 
shape, a gear loosely mounted on said man 
drel-shaft, a driving-shaft having a pinion 
thereon meshing with the said loose gear, a 
clutch mechanism between the mandrel-shaft 
and the loose gear thereon, whereby the said 
mandrel-shaft may be started and stopped, 
an arm pivotally Supported on the fixed frame 
of the machine, a follower carried by said 
arm and adapted to engage the bar and press 
it into contact with the mandrel, and connec 
tions between the mandrel-shaft and the said 
arm for positively moving it from and toward 
the mand rel-shaft, so that the follower may 
positively act to bend the rod or bar into 
shape around said mandrel, Substantially as 
described. 

3. In a link-bending machine, the combina 
tion of a mandrel-shaft, a gear loosely mount 
ed on said shaft, a mandrel carried by said 
shaft, a driving-shaft having a pinion there 
on meshing with the loose gear on the man 
drel-shaft, a clutch mechanism between the 
loose gear and the mandrel-shaft under con 
trol of the operator for starting the machine 
and adapted to automatically release the loose 
gear from the mandrel-shaft after one revo 
lution thereof, and a follower for bending the 
rod or bar into shape around the mandrel, 
substantially as described. 

4. In a link-bending machine, the combina 
tion of a mandrel-shaft, a loose gear on said 
shaft, a driving-shaft having a pinion there 
on in mesh with said loose gear, clutch mech 
anism between the said loose gear and the 
mandrel-shaft under the control of the oper 
ator and adapted to automatically stop the 
machine after each revolution of the mand rel 
shaft, a follower and connections between 
the follower and mand rel-shaft for causing 
the said follower to move toward and from 
the mandrel-shaft, whereby the follower may 
bend the rod or bar into shape around the 
mandrel, and means for permitting longitu 

to the said mandrel-shaft, substantially as de 
scribed. 

5. In a link-bending machine, the combina 
tion of a mandrel - shaft, a mandrel carried 
thereon, a follower arranged to bend a rod or 
bar into shape around the mandrel, connec 
tions between the follower and the mand rel 
shaft for causing the follower to move toward 
and from, the mandrel-shaft, whereby the rod 
or bar is bent into shape around the mandrel 
as the latter rotates, a driving means loosely 
engaging the mandrel-shaft, and a clutch 
mechanism under the control of the operator, 
adapted to connect the driving means with the 
mandrel-shaft and causing the same to rotate, 
and constructed to automatically release said 
driving means from the mandrel-shaft after 
one revolution thereof, substantially as de 
scribed. 

75 

6. In a link-bending machine, the combina 
tion of a mandrel -shaft, a mandrel carried 
thereby, a loose gear on said mandrel-shaft, 
a driving - shaft having a pinion thereon in 
mesh with the said loose gear, a clutch device 
for connecting said loose gear to, and discon 
necting it from, the mandrel-shaft, an arm 
pivotally supported upon the fixed frame of 
the machine, a follower carried by said arm 
and adapted to bend the rod or bar into shape 
around the mandrel, a counter-shaft having 
an eccentric thereon, a connection between 
Said eccentric and the mandrel-shaft, and con 
nections between the counter-shaft and the 
mandrel-shaft, whereby the arm carrying the 
follower is caused to move toward and from 
the mand rel-shaft, substantially as described. 

7. In a link-bending machine, the combina 
tion with the mandrel-shaft, driving means 
loosely engaging said mandrel-shaft, of a man 
drel consisting of two sections, mounted upon 
a head carried by the shaft, and having a 
groove in which the rod or bar is inserted for 
bending, and an inclined surface to cause the 
end of the link, when bent, to lie in different 
planes, and a follower adapted to bend the 
rod into shape around the mandrel, and a 
clutch mechanism under the control of the 
operator, adapted to connect the driving 
means with the mandrel-shaft, for causing 
same to rotate, and constructed to release said 
driving means from the mandrel-shaft, after 
one revolution thereof, substantially as de 
scribed. 

8. In a link-bending machine, the combina 
tion of the mandrel-shaft, the driving means 
loosely engaging the mandrel-shaft, of a man 
drel consisting of two sections united by a 
tongue-and-groove joint, and mounted upon 
a head carried by the shaft, and provided with 
a groove for the insertion of the end of the 
rod or bar to be bent, and an inclined surface 
to cause the end of the link, when bent, to lie 
in different planes, a follower adapted to bend 
the rod or bar into shape around the mandrel, 
and a clutch mechanism under the control of 
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the operator, adapted to connect the driving name to this specification in the presence of 
means with the mandrel-shaft for causing the two subscribing witnesses. 
same to rotate, and constructed to release said 
driving means from the mandrel-shaft after 

5 One revolution thereof, substantially as de- Witnesses: - 
scribed. JOS. W. BRAMWELL, 
In testimony whereof I have signed my GEO. E. HoLLY. 

ELIATTWOOD. 

  


