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UNITED STATES PATENT office 
AUTOMATIC TUBE BENDING MACHINE 

Arthur L. Parker and Henry E. Hull, Cleveland. 
Ohio; said Hull assignor to said Parker 

Application March 31, 1941, Serial No. 386,215 
(C. 153-40) 12 Claims 

The invention relates to new and useful im 
provements in an automatic tube bending ma 
chine of the type shown and described in the 
application filed by Arthur L. Parker and Henry 
E. Hull, March 31, 1941, Serial No. 386,206. 
There is shown and described in said application 
a power actuated radius block with which is asso 
ciated a power operated clamping block and a 
power Operated guide block, all of which are elec 
trically actuated and controlled so as to operate 
in a desired. Sequence. - 
An object of the present invention is to provide 

a tube bending machine of the above type with 
automatic means for positioning the tube for a 
Series of bending operations and controlling the 
actuating mechanisms so that they will operate 
in proper Sequence relative to each other so as 
to avoid interference. 
A further object of the invention is to provide 

an automatic tube bending machine of the above 
type with a mechanism for positioning the tube 
for a Series of bends and also With a mechanism 
for turning the tube to place the bends when 
formed at a predetermined angle relative to each Other. 
These and other objects will be in part obvious 

and will be in part hereinafter more fully de Scribed. 
In the drawings: which show by Way of illus 

tration one embodiment of the invention, 
Figure 1 is a plan view of the machine showing 

more or less diagrammatically the position of 
the parts at the beginning of a tube bending op eration. 

Figure 2 is a view partly in section and partly 
in side elevation of the Same. 

Figure 3 is a sectional view on the line A-A. 
Figure 4 is an end view of the structure shown 

in Figure 1 as viewed from the right hand end thereof. 
Figure 5 is a diagrammatical view showing the 

control circuits for causing the actuating parts 
to operate in a proper sequence relative to each other. 
The tube bending machine includes a radius 

block which is keyed to an operating shaft 2 
so that it may be readily removed and a radius 
block of a different size substituted therefor. 
The shaft 2 is driven by a motor 3. The motor 
3 carries a worm gear 4 which meshes with a 
driving gear 5. The shaft 2 carries a clutch 6 
which is splined thereto and free to move end 
wise on the shaft. The driving gear 5 is carried 
by a shaft section 7 on which is splined a clutch 
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6 for rotating the shaft 2 and thus rotating the 
radius block for bending the pipe. 
The clutch 8 is shifted by a lever 9 operated 

for closing the clutch by a solenoid O. A spring 
separates the clutch parts when the solenoid is de-energized. 
The tube to be bent is illustrated at f2 in the 

drawings. The tube end is secured to the radius 
block for the bending operation by a clamp 
block 3. This clamp block is moved into en 
gagement with the tube by toggle levers f4. The 
toggle levers 4 are moved to the position shown 
in Figure 4 by a solenoid. 6 and when the sole 
noid is de-energized a spring 6 will move 
said toggle levers out of alinement and separate 
the clamp block from the tube. 
Also associated with the radius block is a guide 

block 7 which is moved by toggle levers 8. The 
toggle levers are moved into the position shown 
in Figure 4 by a solenoid 9. A spring 20 oper 
ates to move the toggle levers out of allinement 
when the solenoid is de-energized. 
The mechanism thus described operates in the 

same manner as similar parts. Of the bending 
machine disclosed in the application referred to. 
After the tube has been placed in the forming 
groove in the radius block, the clamp block is 
closed, clamping the end of the tube and the 
guide block is moved up into contact with the 
tube. The clutch is then closed and the motor 
will rotate the radius block for performing the bending Operation. 
The tube to be bent is clamped at the Outer 

end thereof to a carriage 2 mounted for move 
ment on a feed shaft 22. Said feed shaft is 
threaded and engages a threaded part 23 formed 
as a part of the carriage. Mounted for rotation 
On this carriage is a sleeve 24. The tube is passed 
through this sleeve and is clamped to the sleeve 
by contracting clamping segments 25. These 
Segments are contracted when moved endwise 
of the sleeve by a camming portion on the seg 
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ments contacting with similar camming portions 
On the sleeve. The segments are moved endwise 
of the sleeve by a hand wheel 26. This hand 
wheel carries a positioning finger 27. The tube is 
inserted in this clamping sleeve of the carriage 
and moved until the end thereof contacts with this finger 2. The finger is adjustable. 
In order to facilitate the bending of the tube, 

a mandrel 28 extends into the tube and all the . 
way up to the point where the tube is to be bent 
by the radius block so as to prevent the tube 
from collapsing during the bending operation. which may be brought into mesh with the clutch is This mandrel as shown is attached to a member 
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29 and may be shifted therein in a lengthwise 
direction for positioning the end thereof adjacent 
to the radius block. - w Mounted on this sleeve. 24 is a sprocket wheel 

over which a chain 3 runs. This chain en 
gages a sprocket wheel 32 which is splined to a 
shaft 33 and is free to move endwise on the shaft. 
When the shaft 33 is rotated it will rotate the 
sleeve and thus turn the tube. The purpose of 
this rotation of the tube is to shift the angular 
position of the tube for the bending operations 
so that the bends formed in the tube may be positioned at different predetermined angles. 
The shaft 33 at its inner end carries a belt wheel 
34 and a belt 35 runs over this belt wheel 34 and . 

2,806,224 
radius block around which the tube is bent must 
be maintained tangent to the line of feed of the 
tube. As has been noted, the roller 44 is mount 
ed on the frame it and does not shift and there 
after this roller will maintain a fixed position 
relative to the line of feed. This will position 
the roller 44 at the proper distance from the cen 

ster of rotation of the shaft so that the speed of 
the feed shaft operated by this roller 44 during 

10 bending operations will be timed to accord with ... the peripheral movement of the radius block, 

a belt wheel 36 driven by a motor 37 through 
suitable speed reduction gearing. 
The feed shaft 22 is rotated by a feed motor : 

38. The belt 39 driven by the motor 38 runs 
Over a pulley 40 . On a countershaft f. This 
countershaft carries a pulley, 42 over which a 
belt 43 runs. This belt 43 runs around an idler 
shown at 4a in Figure 1 and over a driving 
pulley 45 on the feed shaft. The motor 38 may 
be run in either direction for rotating this feed 
shaft, depending upon the circuit connections 
between the current supply and the motor. . 
The tube to be bent is preferably attached to 

the carriage when the carriage is at the right 
end of its path of travel as shown in Figure 1. 
At this time, the clamp block and the guide block 
are separated from the tube and the feed shaft 22 may be rotated for rapidly moving the carriage 
to the position shown in full lines in Figure 1. 
The said shaft is rotated by the motor 38 in the 
opposite, direction for feeding the tube toward 
the radius blocks between bending operations and 
for positioning the tube for another bending op 
eration. Inasmuch as this carriage is clamped to 
the tube and is positively moved by the said 
shaft, a means is employed for turning the shaft 
for feeding the tube during the bending opera 
tion. This means includes a roller 44 mounted 
on the countershaft 4. When the clutch is 
closed for rotating the radius block for the bend ing operation, the upper clutch member 6 moves 
into contact with the roller 44 and turns the 
same thus turning the countershaft which ro 

...tates the feed shaft. for feeding the tube in proper 
timing with the movements of the radius block 
during the bending operation. . . . . - - - 
This feeding of the tube. is timed so as to, in 

effect, force the tube longitudinally during this 
bending operation so that the tube is not sub jected to a drawing Operation during bending. 
As already noted, the radius block may be 

readily removed and a different size block used 
for bending the tube. When the radius block is 
changed, the operating shaft and motor and 
other parts directly associated therewith are 
shifted laterally on the frame but the roller 44 
is not shifted. This shifting of the motor and 
operating shaft and other parts directly asso 
ciated therewith is accomplished in the following 
manner. The shaft 2 is mounted in a collar 
7. This collar passes through a slot in the 
frame 8 and is secured in a set position in the 
slot by the nut 69. By loosening this nut the 
shaft 2 may be shifted longitudinally. of the slot 

... which is in the direction of a line passing 
through the axis of the shaft 4, which line is 
also at right angles to... the line of feed of the 
tube, as clearly shown in Fig. 1. The extent to 
which the shaft is shifted depends upon the ra 
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The carriage. 2 is mounted for sliding move 
ment on the frame members 45 and 4 (see Fig. 
3). As noted, this carriage is moved along these 
frame members by the rotation of the feed shaft 
22. After the completion of a bending operation 
of the tube, the clamp block is released and the 
guide block removed from engagement with the 
tube and then the tube is free to be moved end wise to position the same for another bending 
operation. Control devices are provided for in 
Suring the release of the clamp block and the 
movement of the guide block away from the tube 
before the motor is started for shifting the car 
riage and the tube to set the tube for another 
bending operation. There are also control de 
vices for insuring that the tube will be shifted and positioned for another bending operation. 
before the turning of the tube is initiated for the 
positioning of the angle of the bends relative 
to each other. There is also a control mecha 
nism which automatically closes the clamp block 
and moves the guide block up to the tube when the tube is properly positioned both endwise and 
angularly for a new bending operation. There 
are further control devices for initiating the op 
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eration of the bending mechanism when the tube 
is properly set and clamped for this purpose. 
There is shown in Figure 5 diagrammatically 

the control mechanism for the various power op 
erated mechanisms. These control mechanisms will be briefly referred to in describing the op 
eration of the machine. Let us assume that the 
radius block is set in its initial position by a re 
turn Spring indicated at 47 in Figure 4 of the 
'drawings and the clutch is released and that the 
clamp block is moved away from the radius 
block and also the guide block for the inserting 
of the tube to be bent. At this time, the said 
carriage is adjacent the bending mechanism. 
The end of the tube is inserted in the sleeve of 
the carriage and clamped thereto. The tube is 
slipped over the mandrel during the positioning 
and the clamping of the tube. The supply lines 
I,2 and L are connected to the bending mo tor which is operated by the clutch connecting 
said motor to the radius block. When the guide 
block is in the withdrawn or retracted position, 
the switch 49 is connected to the line 50. This 
establishes a circuit when the push button 48 is 
closed from the line L through the switch 4 
and the line 50 to the solenoids and through 
switch 53 to L3. This will close the switch S2 
which is associated with the feed motor 38 and 
the motor will be turned in the direction for ro 
tating the shaft 22 so as to move the carriage to 
its outer position as shown in Figure 2, when 
the carriage reaches this outer position, a switch 

70 
53 is contacted therewith which will shift the 
switch so as to break the circuit leading to the I. solenoid Sf and this stops the operation of the 
feed notor.' It also establishes a circuit to the 
solenoids which closes the clamp and also the 
circuit to the solenoid 9 which moves the guide 

dius block selected as the curved surface of the 75 hlock up into contact with the tube, when the 

  



2,306,224 
guide block is moved into proper position for 
bending, the switch 49 is shifted to the position 
shown in Figure 5 which establishes the circuit 
through the solenoid coil 0 through Switch 54 
and this will close the clutch and bring about the 
rotation of the radius block for the bending Op 
eration. During this bending operation the car 
riage is fed forward through the operation of the 
roller 44. During this bending operation, the 
carriage will move forward and be brought into 
contact with a switch 54. This switch will be 
shifted so as to break a circuit leading to the 
solenoid O and the clutch will open, stopping 

O 

any further rotation of the radius block. ASSO 
ciated with this Solenoid O is a switch 55 which 
maintains the circuit leading to the solenoids 
controlling the clamp block and guide block. 
When the solenoid 10 is de-energized and the 
clutch is open, this Switch is also open, break 
ing the circuit leading to the solenoids control 
ling the clamp block and the guide block and 
they are retracted. At the same time the switch 
54 was shifted to open the clutch and stop the 
bending operation, it also closed the circuit lead 
ing through the wire 56 to the solenoid 57 through 
switch 59 to L. Energization of Solenoid 57 
closes Switch 58 and thus establishes the current 
through the feed motor for rotating the same 
and turning the feed screw for the purpose of 
moving the tube to another bending position, 
When the carriage has moved so as to properly 
position the tube endwise for the next bending 
Operation, the Switch 59 is shifted so as to stop 
the rotation of the feed motor and establish a 
circuit through the line 60 and the solenoid 6 . 
through switch 65 to L3 controlling the switch 62 
for the turning motor. The switch 62 closes 
when the Solenoid 6 is energized and the turn 
ing motor will rotate the tube until it is prop 
erly positioned for a bending operation which 
will place the bends in the desired angular re 
lation to each other. 
Mounted on the sleeve 24 is an arm 63 and 

also an arm 64. One of these arms during the 
rotation of the tube will contact with a switch 
65 mounted on the bale 66. This bale may be 
shifted to different set positions. along the frame 
on which the carriage moves. When the Switch 
65 is shifted it will break the circuit leading to 
the solenoid 6 and 62 will open, stopping the 
turning of the motor. It also establishes a cir 
cuit through the solenoids 5 and 9 for closing 
the clamping block and moving the guide block 
up to the tube. When the guide block moves up 
to the tube it will establish a circuit through the 
solenoid controlling the clutch for starting the 
bending operation. This completes the cycle of 
operations and initiates a new bending Operation. 

It is to be understood that there are any num 
ber of sets of switches arranged along the bed in 
path of travel of the carriage so that a plurality 
of bends may be made at predetermined points 
and each bend would have a desired angular re 
lation to the others. It is not thought necessary 
to described in detail these different settings of 
the switches as they are substantially the same 
in character and operate in the same way. 
After the last bending operation, the circuits 

are so controlled that the carriage will be moved 
to its initial position adjacent to the radius block 
and the sleeve on the carriage will be returned to 
its normal or initial position. 
We claim: 
1. A tube bending machine comprising a power 
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carriage attached to the tube for moving the 
same endwise, a power operated turning means 
connected to the tube for turning the tube to a 
pre-determined angle and automatic control 
means for initiating the bending device, said 
bending device operating through Said control 
means for initiating the operation of the feed 
carriage for positioning the tube for a second 
bending operation and said feed carriage oper 
atting through said control device for initiating 
the turning means for turning the tube to a pre 
determined angle, and said turning means oper 
ating to initiate the bending device and forming 
a second bend in said tube. 

2. A tube bending machine comprising a power 
operated bending device, a power actuated 
clamping block for securing the tube end to the 
bending device, a feed Carriage attached to said 
tube, and power operated mechanism for moving 
said carriage after a bending operation and the 
release of the clamping block for positioning said 
tube for a second bending Operation. 

3. A tube bending machine comprising a power 
operated bending device, a power actuated 
clamping block for securing the tube end to the 
bending device, a feed carriage attached to said 
tube, and power operated mechanism for mov 
ing said carriage after a bending operation and 
the release of the clamping block for positioning 
said tube for a second bending operation, said 
power devices being electrically operated and 
automatic Switches for controlling the timing of 
the actuations of the bending device the clamp 
ing block and the feeding mechanisms whereby 
said tube is automatically positioned for the sec 
Ond bending operation after the completion of 
the first bending operation and the release of the 
clamping block, 

4. A tube bending machine comprising a power 
actuated radius block for bending a tube, a power 
actuated clamping block for securing the tube 
end to the radius block, a power actuated guide 
block associated with the radius block, a carriage . 
clamped to the tube, a power actuated feed shaft 
for moving said carriage for feeding the tube 
during the bending operation and for positioning 
the tube after the release of the clamping block 
and the guide block for a second bending opera 
tion. 

5. A tube bending machine comprising a power 
actuated radius block for bending a tube, a power 
actuated clamping block for securing the tube 
end to the radius block, a power actuated guide 
block associated with the radius block, a carriage 
clamped to the tube, a power actuated feed shaft 
for moving said carriage for feeding the tube 
during the bending operation and for positioning 
the tube after the release of the clamping block 
and the guide block for a second bending opera 
tion, and a control mechanism including electric 
switches for timing the operation of said power 
actuated devices. 

6. A tube bending machine including a power 
operated radius block for bending the tube, a 
power actuated clamping block for clamping the 
tube end to the radius block, a power actuated 
guide block for the tube, a feed carriage attached 
to the tube, a power actuated feed screw for 
moving the carriage for feeding the tube during 
the bending operation and for positioning said 
tube after the release of the clamping block and 
the guide block for a second bending operation, 
an adjustable device for stopping the feed screw 
when the tube is positioned for a second bending operated bending device, a power operated feed operation and means controlled by the stoppins 

  



4 
of the feed for closing the clamp, positioning the 
guide block and for initiating operation of the 
bending mechanism. V 

7. A tube bending machine including a power 
operated radius block for bending the tube, a 
power actuated clamping block for clamping the 
tube end to the radius block, a power actuated 
guide block for the tube, a feed carriage attached 
to the tube, a power actuated feed screw for mov 
ing the carriage for feeding the tube during the 
bending operation and for positioning said tube 
after the release of the clamping block and the 
guide block for a second bending operation, an 
adjustable device for stopping the feed Screw 
when the tube is positioned for a second bending 
operation, said carriage having a power actuated 
means for rotating the tube after it is positioned 
for a second bending operation and means as 
sociated therewith for , stopping the turning 
movement when said tube has been turned 
through a pre-determined angle. 

8. A tube bending machine including a power 
operated radius block for bending the tube, a 
power actuated clamping block for clamping the 
tube end to the radius block, a power actuated 
guide block for the tube, a feed carriage attached 
to the tube, a power actuated feed Screw for mov 
ing the carriage for feeding the tube during the 
bending operation and for positioning said tube 
after the release of the clamping block and the 
guide block for a second bending operation, an 
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adjustable device for stopping the feed screw 
when the tube is positioned for a second bending 
operation, said carriage having a power actuated 
means for rotating the tube after it is positioned 
for a second bending operation and means asso 
ciated therewith for stopping the turning move 
ment when said tube has been turned through a 
pre-determined angle, for closing the clamping 
block, positioning the guide block and for initi 
ating the operation of the radius block. 

9. A tube bending machine including a power 
operated radius block for bending the tube, a 
power actuated clamping block for clamping the 
tube end to the radius block, a power actuated 
guide block for the tube, a feed carriage attached 

40 

to the tube, a power actuated feed screw for 
moving the carriage for feeding the tube during . 
the bending operation and for positioning said 
tube after the release of the clamping block and 
the guide block for a second bending operation, 
an adjustable device for stopping the feed screw 
when the tube is positioned for a second bending 
operation, said carriage having a power actuated 
means for rotating the tube after it is positioned 
for a second bending operation and means asso 
ciated therewith for stopping the turning move 
ment when said tube has been turned through a 
pre-determined angle, for closing the clamping 
block, positioning the guide block and for in 
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2,806,324 . 
itiating the operation of the radius block, said 
devices for stopping the feed and said devices for 
stopping the turning movement of the tube being 
shiftable for varying the distance between the 
bends and the langular relation of the bends to 
each other. 

10. A tube bending machine comprising a pow 
er actuated bending mechanism, a carriage con 
nected to the tube to be bent, power means for 
feeding the carriage for positioning the tube for 
a second bending Operation, power means for 
turning the tube in the carriage for determining 
the angular position of the bends relative to each 
other and automatic means for controlling the 
timing of the operation of the bending mecha 
nism, the feeding of the tube and the turning 
of the tube whereby said tube is bent and then 
automatically positioned for a second bending 
operation and said second bending operation 
initiated. - 

11. A tube bending machine comprising a pow 
er actuated bending device, a power actuated 
clamping block associated therewith, a power 
actuated guide block, a carriage attached to the 
tube to be bent, a power actuated feed shaft 
for feeding the carriage in timing with the move 
ments of the bending device and for feeding the 
carriage for positioning the tube for a second 
bending operation and power actuated turning 
device for turning the tube for determining the 
angular relation of the bends and a control 
mechanism for, initiating the operation of the 
bending device, stopping the same upon the com 
pletion of the bend, releasing the clamp block and 
the guide block, initiating the feeding mechanism 
for positioning the tube for a second bending 
Operation for turning the tube for angularly po 
sitioning the bends in the tube for closing the 
clamp block, when the tube is positioned, moving 
the guide block into engagement with the tube 
and for initiating the second bending operation. 

12. A tube bending machine comprising a pow 
er-operated bending mechanism including an 
Operating shaft on which radius blocks of differ 

5 ent sizes may be mounted, power-operated feed 
ing means for feeding the tube during the bend 
ing operation, means for supporting said shaft 
whereby it may be shifted toward and from the 
line of feed of the tube, said tube feeding means 
including an Operating disk carried by said shaft, 
a roller contacting with said disk and connected 
to said feeding mechanism for operating the 
Sane, said roller being mounted in a fixed posi 
tion for operation and so disposed relative to 
Said Operating shaft that the shifting of the 
shaft, when the radius blocks are changed will 
vary the timing of the feeding mechanism to 
correspond to the size of the radius block. 

ARTHUR. L., PARKER, 
HENRY E. HULL. 

  

  


