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To all, whon, it inctly concern: 
Beit known that I, WILLIAM. A. KEMP, a 

subject of the Queen of Great Britain, resid 
ing at Toronto, in the county of York, in the 
Province of Ontario, Dominion of Canada, 
have invented a new and useful Improve 
ment in Pipe-Elbow-Bending Machines, of 
which the following is a specification. 
In the manufacture of a pipe-elbow in ac 

cordance with my improved method, for which 
I have filed a separate application for patent 
September 23, 1897, Serial No. 652,737, a blank 
of sheet metal is first corrugated transversely 
and then bent into a pipe, so that the corru 
gations extend circumferentially around the 

The corrugations are then compressed plpe. 
uniformly, and the pipe is finally bent into 
an elbow, whereby those portions of the cor 
rugations which lie on the outer side of the 
elbow are stretched or distended, while the 
portions of the corrugations on the inner side 
of the elbow remain compressed. 
The object of this invention is to provide a 

simple and efficient machine whereby the op 
eration of bending a pipe into an elbow may 
be effected easily and quickly. 

In the accompanying drawings, consisting 
of two sheets, Figure 1 is a vertical longitu 
dinal section of my improved pipe-bending 
machine. Figs. 2 and 3 are vertical trans 
verse sections in lines 22 and 33, Fig. 1, re 
spectively. Fig. 4 is a horizontal section in 
line 4 4, Fig. 1. 
Like letters of reference refer to like parts 

in the several figures. - 
A represents the horizontal bed or table of 

the machine, which is provided with support 
ing-legs C. 
BB' and B* B represent two pairs of seg 

mental clamping-jaws whereby the lower end 
of the corrugated pipe is held during the op 
eration of bending the same into an elbow. 
These two pairs of jaws grasp diametrically 
opposite sides of the pipe, and each pair con 
sists of a stationary jaw which is secured to 
the top of the table and a movable jaw which 
is movable horizontally toward and from the 
stationary jaw. One of the jaws of each pair 
has a convex face which bears against the in 
ner side of the pipe, and the other jaw of the 
same pair has a concave face which bears 
against the outer side of the pipe. The sta 

tionary jaw B' of one pair and the movable 
jaw B of the other pair bear against the in 
ner diametrically opposite sides of the pipe, 
and the movable jaw B and stationary jaw B' 
of the corresponding pairs bear against the 
outer diametrically opposite sides of the pipe. 
The movable jaws are operated simulta 
neously by a horizontally-reciprocating gear 
rack C, arranged below the table and pro 
vided with two lugs c c, which project up 
wardly through openings c'c' in the table and 
connect with the movable jaWS. The gear 
rack is reciprocated for opening and closing 
the jaws by a treadle D, pivoted to a hanger 
d on the table and provided. With a gear-seg 
ment d' and intermediate gear-wheels did, 
also pivoted on the hanger and meshing with 
each other and with the gear-rack and the 
segment of the treadle, respectively. Upon 
depressing the treadle the jaws are closed 
and upon raising the treadle the jaws are 
opened, the jaws being normally held in the 
latter position by a spring d", connecting the 
treadle with the bed or other stationary part 
of the machine. 
E E' and E° E represent two pairs of seg 

mental clamping-jaws, whereby the upper 
end of the corrugated pipe is grasped and 
bent to one side, so as to form the same into 
an elbow. The two pairs of jaWS grasp the 
pipe on diametrically opposite sides, and each 
pair consists of an inner jaw, having a convex 
face, which bears against the inner side of the 
pipe, and an outer jaw, having a concave face, 
which bears against the Outer side of the pipe. 
The outer jaw E of one pair is connected by 
cross-bar F with the inner jaw E° of the other 
pair, and the inner jaw E", coöperating with 
the outer jaw E, is connected by a cross-bar G 
with the outer jaw E, coöperating with the 
inner jaw E°. The cross-bars are arranged to 
slide lengthwise, one upon the other, for open 
ing or closing the two pairs of jaws. Pre 
paratory to beginning the bending of the pipe 
the jaws are closed on the upper end of the 
pipe by means of a rotary cam II, which bears 
against the outer side of one of the cross-bars, 
and is pivotally connected by a linkh, with 
the other cross-bar. 

Irepresents a hand-lever whereby the cross 
bars and their clamping-jaws are carried and 
manipulated in bending the pipe. This lever 
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is pivoted to one of the cross-bars by a trans 
verse pin i and provided with a tooth or lug 
j', which engages with a notch or 1'ecess * in 
the other cross-ba', whereby upon depressing 
this level for bending the pipe the cross-bar's 
are slid one upon the other in the direction 
for closing the jaw and increasing the pres 
sure of the same upon the pipe, thereby pre 
venting the same from becoming detached 
from the pipe during the bending operation. 
The Weight of the hand-level and the upper 
clamping devices mounted thereon is bal 
anced by a counterweight J, which is con 
nected with the hand-level by a chaini, pass 
ing around an overhead rolleri". 
While bending the pipe into an elbow its 

central polition tends to flatten into an Oval 
shape by spreading outwardly at right angles 
to the plane in which the pipe is bent. In 
order to avoid this, two vertical retaining 
plates IV K" are arranged on opposite sides of 
the pipe parallel with the line of movement 
of the upper clamping devices. The retain 
ing-plates bear against Opposite sides of the 
pipe and confine the latter against spreading 
while the same is being bent into an elbow, 
and thereby prevent flattening of the central 
portion of the pipe. One of these plates is 
preferably secured rigidly to the table, while 
the other plate slides in transverse guide 
ways on the table toward and from the other 
fixed plate, thereby permitting of conven 
iently inserting a pipe between the plates and 
removing the same there from. The movable 
retaining-plate is moved inwardly toward the 
fixed l'etaining-plate by a calm I, pivoted on 
the table and engaging with the movable plate, 
and is moved outwardly by springs l, connect 
ing the movable plate with the table. 
The operation of bending a corrugated pipe 

into an elbow is as follows: The straight pipe 
is first placed in a vertical position, as shown 
in dotted lines, Fig. 1, between the retaining 
lates and the open jaws of the lower clamp 

ing device. The jaws of the latter are then 
closed upon the pipe, whereby the lower end 
of the pipe is firmly secured in position. 
The movalole retaining-plate is then adjusted 
in Wardly, So that the pipe is confined snugly 
at its sides between the retaining - plates. 
The upper clamping device is now applied 
to the upper end of the pipe, so as to seize 
the same firmly and then swung laterally 
and downwardly together with the upper por 
tion of the pipe in a plane parallel with the 
retaining-plates, whereby the pipe is bent, 
into an elbow. Upon opening the clamps at 
both ends of the elbow and withdrawing the 
movable retaining-plate the finished elbow 
may be easily removed. The downward move 
ment of the upper clamping device is pref 
erably limited by a stop consisting of a ver 
tical screw-bolt in, engaging with the table. 
By screwing this bolt up or down the angle 

65 of the elbow may be varied. 
I claim as my invention 
1. In a machine for bending a pipe into an 
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elbow, the combination with a stationary 
clamping device adapted to securely grasp 
One end of the pipe, and a movable clamping 
device adapted to grasp the opposite end of 
the pipe and to swing laterally with reference 
to the other clamping device, of retaining 
plates adapted to beal against the sides of 
the pipe and arranged parallel with the plaine 
in which the movable clamping devices wings, 
substantially as set forth. 

2. In a machine for bending a pipe into an 
elbow, the combination with a laterally-swing 
ing clamp adapted to grasp the free end of 
the pipe, of a stationary clamping device colm 
posed of two pairs of jaws, two of said jaws 
being stationary and engaging one against the 
outer and the other against the illner side of 
the pipe, and two of said jaws being movable 
and engaging respectively against the inner 
side and the outer side of the pipe, substan 
tially as set forth. 

3. In a machine fol' bending a pipe into all 
elbow, the combination with a laterally-swing 
ing clamp adapted to grasp the free end of 
the pipe, of a stationary clapping device colm 
posed of two pairs of jaws, two of said jaws 
being stationary and engaging one against the 
outer and the other against the in her side of 
the pipe, and the other two of said jaws bc 
ing movable and connected to move simulta 
neously in the same direction, Substantially 
as Set forth. 

4. In a machine for bending a pipe into an 
elbow, the combination with a laterally-swing 
ing clamping device adapted to grasp the up 
per end of the pipe, of a stationary clamping 
device composed of two pairs of jaws adapted 
to engage against opposite sides of the lower 
end of the pipe, each pair consisting of a fixed 
and a movable jaw, a gear-l'ack connecting 
the movable jaws, and a gear-wheel meshing 
with the gear-rack, substantially as set forth. 

5. In a machine for bending a pipe into an 
elbow, the combination with a stationary 
clamping device adapted to grasp one end of 
the pipe, of a laterally-swinging clamping de 
vice consisting of two pairs of jaws adapted 
to grasp opposite sides of the opposite end of 
the pipe, and bars connecting the inner jaw 
of each pair with the outer jaw of the other 
pair, Substantially as Set forth. 

6. In a machine for bending a pipe into an 
elbow, the combination with a stationary 
clamping device adapted to grasp one end of 
the pipe, of a laterally-swinging clamp con 
sisting of two pairs of jaws adapted to grasp 
Opposite sides of the opposite end of the pipe, 
bars connecting the in nor jaw of each pair 
with the outer jaw of the other pair, and a 
tightening-cam bearing against one bar and 
connected with the other bar, substantially 
as set forth. 

7. In a machine for bending a pipe into an 
elbow, the combination with a stationary 
clamping device adapted to grasp one end of 
the pipe, of a laterally-swinging clamping de 
vice consisting of two pairs of jaws adapted 
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the pipe, bars connecting the inner jaw of 
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substantially as set forth. 
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to grasp opposite sides of the opposite end of 

each pair with the outer jaw of the other pair, 
and a lever pivoted on one of said bars and 
provided with a tooth engaging with a notch 
in the other bar, substantially as set forth. 

8. In a machine for bending a pipe into an 
elbow, the combination with a stationary 
clamping device adapted to grasp one end of 
the pipe and a laterally-swinging clamping 
device adapted to grasp the opposite end of 
the pipe, of a stop which limits the lateral 
movement of the swinging clamping device, 

9. In a machine for bending a pipe into an 

elbow, the combination with a stationary 
clamping device adapted to grasp one end of 
the pipe and a laterally-swinging clamping 
device adapted to grasp the opposite end of 
the pipe, of a fixed retaining-plate and a lat 
erally-movable retaining-plate adapted to 
bear against opposite sides of the pipe, sub 
stantially as set forth. 
Witness my hand this 20th day of Septem 

ber, 1897. 
WILLIAM A. KEMP. 

Witnesses: 
W. FRANCIS, 
F. MCCARTHY. 

  


