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Patented Mar. 21, 1950 2,500,980 

UNITED STATES PATENT OFFICE 
2,500,980 

PPE-BENONG MACHINE 
James. D. Cummings, Houston, Tex., assignor to 
Crutcher-Rolfs-Cummings Company, Houston, 
Tex., a corporation of Texas 

Continuation of application Serial No. 626,483, 
November 3, 1945. This application November 
15, 1948, Serial No. 60,067 

(C. 53-32) 4. Claims. 
1. 

The present invention relates to a pipe bending 
machine which is particularly adapted for the 
cold bending of large diameter pipe. This appli 
cation is a continuation of my co-pending appli 
cation, Serial No. 626,483, filed November 3, 1945, 
and subsequently abandoned for a Pipe bending 
machine. 

In the cold bending of large diameter pipe, it 
is desirable to obtain a pipe which retains its 
rounded configuration after the bending opera 
tion and in which no excessive strains or stresses 
reside. In order to accomplish these objectives, 
the present invention contemplates that the por 
tion of the pipe to be bent will be completely en 
closed in a circular clamp or die So as to main 
tain its round configuration and if any substan 
tial bend is to be made, permit a wrinkle to 
be formed on the inside of the pipe so as to 
remove the strains and stresses of the material in 
the finished pipe. 

It is therefore One of the objects of the inven 
tion to provide a pipe bending machine where 
the pipe is enclosed in a circular clamp adja 
cent the area, being bent, so as to retain the cir 
cular configuration of the pipe. 
Another object of the invention is to provide 

a clamp for a pipe bending machine which can be 
latched around a pipe prior to bending SO as 
to retain the pipe in the circular configuration 
of the clamp during the bending operation. 

It is also an object of the invention to provide 
a pipe clamp which is hinged to open up along 
substantially vertical lines So as to permit the 
insertion and clamping of the pipe for the bend 
ing operation. 
Another object of the invention is to provide 

a support structure in a pipe bending machine 
for a pipe clamp which encircles the pipe. 
Another object of the invention is to provide a 

pipe bending machine where clamps are posi 
tioned about the pipe and are adapted to change 
position with the pipe during the bending Oper 
ation. 
A still further object of the invention is to pro 

vide a pipe bending machine wherein One or more 
of the pipe supporting clamps are cut away to 
permit the excess material of the pipe on the in 
side of the bend to be formed into a wrinkle 
while maintaining the pipe round, 
Other and further objects of the invention will 

be readily apparent when the following descrip 
tion is considered in connection with the accom 
panying drawings, wherein: 

Fig. 1 is a top plan view looking down on the 
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pipe bending machine with a pipe in position 
ready to be bent, 

Fig. 2 is a front elevation looking at the pipe 
retaining clamps. 

Fig. 3 is a side elevation of one of the floating 
pipe clamps. 

Fig. 4 is a top plan view looking down on a 
pair of floating pipe clamps and illustrating the 
manner of the connection thereof. 

Fig. 5 is a side elevation of one of the sta 
tionary pipe clamps supported upon the machine 
frame and illustrating the manner of connecting 
and releasing the clamp. 

Fig. 6 is a top plan view looking down on the 
stationary clampS affixed to the machine frame. 

Fig. 7 is a sectional view through the pipe 
which has been bent and illustrates the wrinkle 
which has been formed thereon. 

in Fig. 1 the machine 2 is preferably made up 
of a frame 3 which is quite massive and prefer 
ably made of structural steel members. Such a 
machine is shown generally in my Patent No. 
2,428,764, issued on October 7, 1947, for Apparatus 
for cold bending of large diameter thin walled 
pipe. 
This frame generally, has a central front Sec 

tion 4 which is flanked by the tapered portions 5 
and 6 at each end thereof. The end 5 may be 
provided with the block and tackle 9 made up of 
a pulley (), cable t , and the Snatch block, or 
pulley, 2 having a hook. 3 to engage a cable 
or sling 4 which is positioned about the pipe 
5, which is to be bent. Of course any power 
mechanism may be connected to the end of the 
cable f. So as to exert the desired pull on the 
pipe 5 to effect the bending thereof. 
The end 6 of the pipe is arranged to be re 

ceived in a cradle 7 carried by the bracket 8 
and pivotally mounted at 9 on the end 6 of the 
frame. This cradle holds the end 6 of the pipe 
stationary so as to resist, the stresses exerted by 
pulling on the sling 4. 
The pipe 5 will be longitudinally positioned 

in the cradle 7 in such a manner that the por 
tion of the pipe to be bent will be disposed within 
the pipe bending assembly. 20. This assembly is 
of peculiar construction in that it has a plu 
rality of pipe clamps. 22, some of which are af 
fixed to the supporting structure 23. This sup 
porting structure is in the form of a structural 
member 24 spaced outwardly and affixed to the 
frame portion 6. A pipe, clamp supporting plate 
25 is arranged to be fastened to the support 24 
by means of the bolts 26, a plurality of which 
have been shown. This plate 25 has a plurality 
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of fixed pipe clamps 27 extending radially there 
from and braced by the gusset plates 28 so as to 
hold them rigidly with respect to the support 
plate 25. This structure is best seen in Fig. 5 
Where the Support plate 25 is in the form of a 
channel affixed to the flange plate 30 forming a 
portion of each of the clamps 2i. 
The plate 36 is cut away to provide a substan 

tially Semi-circular opening 3 f therein at the ele 
wation where the pipe is to be received and affixed 
in this opening SO as to provide a larger bending 
area upon the pipe is the pipe contacting band 
32 best seen in Fig. 6 as being of such width. So 
that the edges of the adjacent bands will sub 
Stantially abut against each other when they are 
engaging the pipe. 
The plate 39 has the pivot pin 33 adjacent the 

base which is arranged to receive the plates of a 
hinge 34 affixed on the gate portion 35 of the pipe 
clamp. The gate portion carries a similar pipe 
contacting band 36 so that the two bands 32 and 
36 form a complete closure about the pipe. The 
base plate 30 is tapered inwardly at 37 at both 
the top and bottom while the gate piece has an 
extension 38 which is complementary therewith. 
This permits each of the pipe contacting bands 
32 and 36 to be semi-circular and to provide suf 
ficient reinforcement at the top and bottom of the 
pipe where the greatest stresses occur when the 
pipe is bent. In order to align the pivoted gate 
35 relative to the base plate, the straps 39 are 
affixed to the base plate and adapted to receive 
the gate. 
The latching mechanism to clamp the gate 35 

in pipe retaining position upon the base plate 3) 
includes a pivot pin 40 mounted in the base plate 
3G and a handle 4f pivoted on said pin 40. This 
handle is in the form of two spaced arms fixed to 
gether and arranged to receive between them a 
head 42 which is pivoted at 43 in the handle at 
a position spaced from the pivot pin 40. - This 
head 42 has a rod 44 affixed therein with a han 
dle 45 on the rod so as to lift the outer end 46 
from the Socket 47 in the gate or cap plate 35. 
The end 6 has a cylinder 48 positioned thereon 
to be received in the socket 47 and this cylinder 
can be adjusted due to the threaded area, on the 
rod. By this adjustment it is possible to insure 
that the gate 35 will be drawn tightly into posi 
tion due to leverage of the handle 4 and the po 
sitioning of the pin 43. 
A handle to lift the gate 35 is shown at 49 as 

spanning the gate plates for at least two of the 
clamps. 

It seems obvious that after the pipe has been 
positioned against the contact portion 32 that the 
gate may be grasped by the handle 49 and moved 
to the position of Fig. 5. The latch handle 4 
will be moved to the dotted line position of Fig. 5 
and the handle 45 on the rod 44 grasped so as to 
drop the cylinder 46 into the socket 47. The han 
dle 4 is then moved to the full line position of 
Fig. 5, and the pipe will then be clamped securely 
in position. 
One of the particular advantages of this Con 

struction is that the cylindrical pipe is securely 
confined at the time it is subjected to the bend 
ing operation. If the pipe were unconfined dur 
ing the bending Operation, Of course the inside 
of the bend would be subjected to compression, 
the outside of the bend subjected to tension and 
the top and bottom portions would tend to raise 
and lower respectively so as to elongate the verti 
cal diameter of the pipe. With the clamps just 
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4. 
cylindrical clamp so that the vertical axis can 
not elongate as a true and accurate bending of 
the pipe is accomplished. 
In the bending operation as stated, the mate 

rial of the pipe on the inside of the bend will be 
Subjected to compression and in order to allow 
for Such compression the inside portion of the 
clamp 50 is best seen in Fig. as having been cut 
away So as to leave a blank space 53 for the width 
of one of the clamps as a Space on the inside of 
the pipe. The base plate has been cut away 
Somewhat and the contact plate 32 has been bey 
eled or tapered at 54 So as to provide for a curved 
wrinkle to be formed on the inner bend portion 
of the pipe. Fig. 7 shows the pipe i5 with the 
wrinkle 55 formed thereon in a gradually dimin 
ishing size from the inside of the bend toward 
the top and bottom where the Wrinkle gradually 
merges into the pipe as at 56. 

In order to confine.the pipe on the right hand 
side as found in Fig. 1 from the Wrinkle which is 
being formed and in order to allow the clamps 
which thus confine the pipe to move, the two 
clamps 60 and 6 are shown. These clamps are 
like the previous clamps 27 except that they are 
movable to a limited extent and the base plates 
thereof are not mounted on the support plate 25 
as were the previous clamps. In order to Sup 
port these clamps, however, a pin and slot type 
of hinge 62 has been arranged on the back of the 
base plate 30 so that the clamp 69 is hinged or 
pivoted on the last clamp 50 and the clamp 6 is 
in turn hinged to the clamp 60 as best seen in 
Figs. 1 and 3. 

In order to urge the two movable clamps if 
and 6t apart, a pin 65 is passed through the base 
members 39 of the two clamps and a spring 66 
disposed between them. This spring permits 
relative flexing of the clamps as the pipe is bent 
so that the clamps confining the pipe will be 
permitted to tilt as the pipe bends. A similar 
spring 67 is disposed between the plates 30 of 
clamps 50 and 60 to hold the plates apart. The 
latching mechanism for the movable gates of the 
clamps 60 and 6 is slightly different than shown 
in Fig. 5 and is best seen in Fig. 3, where the 
pivot pin 40 is mounted in an upstanding lug 68 
on the base member and the head 69 of the latch 
carries a threaded rod TO which can be locked 
into position by a lock . . The rod is has the 
grip 72 carrying a retainer pin 3 mounted there 
on which pin is arranged to be dropped into the 
recess 74 in the gate portion 35 of the clamp So 
that as the handle is moved backward the ever 
age of the handle 4 will cause the head 69 to be 
drawn over the base member to clamp the gate 
in position. 

In some instances just a bend by a straight 
pull is desired, and if so, a number of additional 
movable clamps such as 60 and 6 may be placed 
on the pipe and the bases thereof will abut 
against a template 80 which is rigidly mounted 
On a frame. 

It is desirable to know the size of the Wrinkle 
being formed in the space 53 and to accomplish 
this, the push rod 8 is slidably arranged across 
the frame 3 and has a collar 32 thereon to con 
fine a spring 83 which will normally urge the 
feeler rod 8 into the Space 53 so that it may 
abut the pipe as at 84. This rod projects at 85 
from the back side of the frame adjacent where 
the operator is positioned. The nut 86 on the 
rod may be adjusted when the pipe is placed in 
the machine so that it is in a known position, 

described, however, the pipe is confined in the 75. As the pipe is bent and the bulge or wrinkle 55 is 
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formed, it will cause the rod 8 to slide So that 
movement of the nut 86 relative to the frame 3 
may be observed by the operator. In this Inan 
ner he knows that a Wrinkle is being formed and 
the height or amount of projection of the Wrinkle 
from the pipe may be readily observed even 
though the Wrinkle is being formed below the 
operator's line of vision. 

Broadly, the invention contemplates a large 
diameter pipe bending machine where the pipe 
will be confined and the size, shape, and depth of 
the Wrinkle controlled. 
What is claimed is: 
1. A pipe bending machine for large diameter 

pipe comprising a frame, means at one end to 
anchor a pipe against pulling aWay from Said 
frame, means at the other end to exert a lateral 
pull on said other end of the pipe toward the 
fraine, a pipe bending assembly comprising a plu 
rality of clamps on said frame intermediate the 
ends to Substantially clamp about and rigidly 
confine the circular periphery of the pipe being 
bent So as to maintain the pipe circular, said 
claps geing flexibly interconnected and at least 
two clamps being movable to form the pipe bend 
When the pipe is pulled. 

2. A pipe bending machine for large diameter 
pipe Comprising a frame, means at one end to 
anchor a pipe against pulling away from said 
frame, means at the other end to exert a lateral 
pull on said other end of the pipe toward the 
frame, a pipe bending assembly comprising a plu 
rality of clamps. On Said frame intermediate the 
ends to Substantially clamp about and rigidly 
confine the circular periphery of the pipe being 
bent So as to maintain the pipe circular, said 
clamps being flexibly interconnected and at least 
two clamps being movable to form the pipe bend 
when the pipe is pulled, said pipe bending assem 
bly being adapted to provide a Space along the 
inside of the bend of the pipe so as to encourage 
the formation of a Wrinkle in the pipe for excess 
metal. 

3. A pipe bending machine for large diameter 
pipe comprising a frame, means at one end to 
anchor a pipe against pulling away from said 
frame, means at the other end to exert a lateral 
pull on Said other end of the pipe toward the 
frame, a pipe bending assembly comprising a plu 
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6 
rality of clamps on said frame intermediate the 
ends to substantially clamp about and rigidly con 
fine the circular periphery of the pipe being bent 
so as to maintain the pipe circular, Said clamps 
being flexibly interconnected and at least two 
clamps being nowable to form the pipe bend 
When the pipe is pulled, said pipe bending assen 
bly being adapted to provide a Space along the 
inside of the bend of the pipe So as to encourage 
the formation of a Wrinkle in the pipe for exceSS 
metai, and means for visually indicating to the 
machine operator the forming of the Wrinkle. 

4. A machine for the cold bending of large 
diameter relatively thin walled pipe comprising, 
a frame, means to anchor one end of the pipe 
adjacent one end of said frame, means adjacent 
the other end of Said frame to exert a lateral 
force on the pipe to effect the bending thereof, 
a fulcrum on the machine intermediate Said 
means, a pipe bending assembly comprising a 
plurality of pipe receiving clamps, Said clamp 
assembly being adapted to provide a Space along 
the inside of the bend of the pipe SO aS to en 
courage the formation of a Wrinkle in the pipe 
for excess netal, means supporting Said clamps 
to determine the amount of bending of the pipe, 
said clamps including a portion. Substantially 
enclosing the pipe to retain the pipe round. 

JAMES D. CUMMINGS. 
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