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PATENT office. 
CARL ROBERT HUGO BONN, OF HILLHEAD, GLASGOW, SCOTLAND. 

MACHINE FOR BENDING TUBES AND THE LIKE. 
Application filed August 4, 1922, serial No. 579,673. 

To all whom it may concern: Beit known that ICART, ROBERT Hugo 
BoNN, a subject of the King of Great 
Britain and Ireland and the Isle of Man, 

B. and a resident of 56 Gibson Street, Hillhead, 
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Glasgow, Scotland, have invented new and 
useful Improvements in Machines for Bend 
ing Tubes and the like, of which the follow 
ing is a specification. 
This invention has reference to improve 

ments in machines for bending tubes and the 
like and comprises the method of and means 
for bending tubes and the like such as rods 
which consists in gripping the tube adjacent 
to the part which is to be bent in a clamp 
constrained to move in the path of the bend 
and in moving and guiding the tube end 
ways so that it is fed round the bend as it 
is formed; the movement of the clamp be ing accomplished preferably by the moving 
tube or by gearing synchronizing with the 
mechanism for moving the tube or by both 
means. The tube in moving endways does 
not begin to bend till it has passed a guide 
roller and when the tube is to be bent into 
a segment of a circle the axis of this roller 
is on or near a center line passing through 
the center of rotation of the clamp and at 
right angles to the endways moving tube. 
To prevent the tube from being distorted 

a mandrel may be arranged within the tube 
and located at or a little beyond the guide 
roiler. The distance of the clamp from its 
center of rotation would be varied as the 
radius of the bend desired varies and in or 
der that bends of different radii may be bent 
as desired the tube would be adjustable to 
wards or from the center of rotation of the 
clamp either by its carrier being pivoted or 
mounted upon suitable slides, or by mount 
ing the axis about which the clamp swings 
in adjustable bearings. The machine may 
be used to bend rodsby dispensing with the 
inandrel while the tube may be coiled into a 
spiral or volute by suitable attachments here 
inafter described. 

In order that others skilled in the art to 
which this invention relates may properly 
understand the same I have hereunto ap 
pended four sheets of explanatory drawings 
in which :- 

Figures 1 and 2 are respectively an ele 
vation and a plan view of a machine con 

a slightly modified form of 

structed according to this invention for 
bending tubes. 

Figs. 8,4, 5, and 6 are transverse sections 
taken on the lines A. B. C. and D. of Fig. 2, respectively. 

Fig. 7 is an elevation showing the tube, 
being bent, in section. 

Figs. 8, 9, 10,11, and 12 are views similar 
to Fig. 7 but illustrate modified forms of 
mandrels to which reference will be made hereinafter more particularly. 

Figs. 18, 14, 15, and 16 illustrate various 
forms of clamps for the tube. 
Each figure comprises a longitudinal sec 

tional elevation and sections taken on the 
lines E. and F. respectively. 

Figs, 17 and 18 each comprise a longitudi 
mal sectional elevation an 
tional elevations on the lines E. and F. of 
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O 
transverse sec 

a clamp for the tubes in which a mandrel is 
arranged. M 

Figs. 19 and 20 are elevation at right 
angles to each other and Fig. 21 is a sec 
tional view of a clamp for the tube for use 
. it is desired to bend a tube already 
ent. 
Figs. 22, 23 and 24 are similar views of 

clamp for the 
same purpose. 

Figs. 25, 26 and 27 are diagrammatic views 
illustrating the operations of the machine: 
Figs. 25 and 26 being elevations at right 
angles to each other and Fig.27 being a plan 
WeW. 

Figs. 28, 29, 30, and 31 are diagrammatic 
elevations illustrating slightly modified ar 
rangements. 

Fig. 32 is an elevation and Fig. 33 is 
a side view of an attachment for bending or 
coiling the tube into a spiral or volute. 

Fig. 34 is an elevation and Fig. 35 is a 
plan view of a further attachment for as 
sisting the arrangement illustrated by Figs. 
32 and 33. 

Referring to these drawings:-- 
In carrying this invention into effect or 

practice the tube bending machine in its pre 
ferred form consists of a sole plate 1, piv 
oted at its one end 2, and provided with a 
ram 3 arranged within a cylinder 4 which is 
provided with the usual connections for hy 
draulic or other pressure fluid. 
The ram 3 is stationary and the cylinder 
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4. is adapted to slide thereon on suitable 
guides provided on the sole plate 1. The one 
side of the cylinder 4 is formed with a flat 
surface or face 5 against which the tube 14 
to be bent rests and is clamped by means of 
a clamp 6. If desired this flat surface 5 
may be provided with a V or other suitably 
shaped groove into which the tube 14 may be 
clamped. 
of blocks 7 which may engage each other by 
means of shoulders or steps 8 and which are 
formed with V shaped or as shown curved 
faces adapted to contain the tube 14. A 
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binding strap 9 provided with flanged ends 
adapted to engage the interrupted projecting 
flanges 10 of the side 5 of the cylinder 4 
embraces these blocks 7 which are secured 
together by means of a wedge or the like 11 
The position of this clamp 6 may be adjusted 
along the cylinder as desired to suit the 
tube which is to be bent. 
At a suitable position adjacent to the sole 

plate 1 a vertical spindle or axis 12 is mount 
ed in suitable bearings 13. The distance be 
tween this spindle 12 and the center of the 
tube would equal the radius of the bend 
which is to be given to the tube 14. This 
distance may be regulated by moving the 
sole plate 1 on its pivot 2 or by moving the 
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the tube 14) 
sole plate (and therefore the cylinder 4 and 

in a parallel direction away 
from or towards the spindle 12 or if de 
sired the sole plate 1 and its fittings may be 
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stationary and the bearings of the spindle 
12 may be adjustable to and from the sole . 
plate 1. - 
When the sole plate 1 is pivoted, as illus 

trated, a sliding block 15 (Figs. 2 and 4) may 
be provided to hold same rigid after its posi 
tion has been adjusted. This block 15 may 
be operated by a screwed rod 16. To slacken 
back the face 5 from the tube 14 after the 
operation of bending an eccentric 17 and 
sliding block 71 operated by a handle 18 
may be arranged. A guide roller 19 adapted 
to bear against the tube 14 is arranged in 
such a position that the tube cannot bend till 
it has passed same. When the bend desired 
forms a segment. of a circle this roller 19 
would be arranged on a line (or approxi 
mately on a line) passing through the axis 
12 and at right angles to the tube 14. Pref 
erably and as illustrated by Figs. 1, 2 and 5 
the roller 19 is carried by an arm or rod 20 
mounted in a bracket 21 formed or provided 
on the sole plate 1. The distance of this 
roller 19 from the tube may be adjusted by a 
s 22 so that the roller presses against the 
tube 1. 
When tubes of a different size have to be 

bent this roller may be replaced by a larger 
or smaller one as desired. 
The vertical spindle or axis 12 is provided 

at its upper end with a radial arm 23 having 

Preferably the clamp 6 consists. 
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a clamp 24 adapted to grip the tube 14 and 05 
whose Fition on the arm 23 may be ad 
justed by a screw 72 or other means. 
clamp 24 as illustrated by Figs. 1, 2 and 6 
preferably consists of two jaws or blocks 25 
secured together by a wedge 26 and arranged 
between the limbs 27 of a bracket 28 so that 
they can neither turn in nor be pushed out 
of the bracket 28. This bracket 28 is mount 
ed on a rod or pin 29, preferably having ser 
rations or the like 30 so that it cannot rotate 
about its own axis. This rod or pin 29 is 
carried by the arm 23. Within the tube 14 

This 
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a rod 31 is arranged which is secured at its 
one end 32 to the ram 3 (or the sole plate 1) 
and at its other end is provided with a 
head or mandrel 33 (Fig. 7). This mandrel 
or head 33 is preferably located a little in 
front of the roller 19. 
The operation of this machine is as fol 

lows:- 
A tube of suitable length is clamped to the 

cylinder 4 by means of the clamp 6 and lies 
against the surface 5. It is held firmly in 
that position by means of the clamp 6 and 
the roller 19. The end of the tube which is 
to be bent is held firmly by the clamp 24. 
The position of the machine and the tube 14 
prior to the bending operation taking place 
is as shown by full lines in Fig. 2. Pressure 
fluid is admitted to the cylinder in the usual 
manner, for example, through the pipe or 
passage 34 in the ram 3 and moves the cylin 
der 4 endways on the sole plate 1. The cyl 
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inder 4 carries the clamp 6 and tube 14 
with it. Since the clamp 24 can only move 
in a circle about the center of the spindle 12 
the end of the tube 14 is carried round and 
the tube is bent into shape. 
The mandrel 33 (Fig. 7) is for the pur 

pose of assisting in the control of the bend 
ing operation and of preventing the tube 14 
being distorted at the beginning of the bend 
and is preferably located a suitable distance 
in front of the center line of the roller 19 
and axis 12. This center line is marked 35. 
on Figs. 7 to 12. The center of the mandrel 
33 may be on the line 35 or it may be at any 
suitable distance from the line 35, for ex 
ample, the position shown by Fig. 7 is about 
the preferred distance. Before the bending 
operation commences the rod 31 is centrally 
within the tube 14 and as the bending pro 
ceeds the mandrel falls from the center (due 
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to the curvature of the bend) and as shown 
by Fig. 7. 

Fig. 8 illustrates a form of mandrel sim 
120 

ilar to Fig. 7 but between the head 33 and a . 
collar 36 a plurality of loose washers 37 are 
mounted on a square or like shaped portion 
of the rod 31. These washers 37 are pro 
vided with slots 38 so as to permit the move 
ment of the rod 31. The washers near the 
head 33 have a diameter somewhat smaller 
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than the diameter of the head 33 and those 
near the center line 35 the same diameter as 
the head 33. The washers support the tube 
14 at the line 35. 

Fig. 9 illustrates another form of mandrel 
which consists of two heads 39 and 40 one of 
them being on the line. 35 and the other be 
ing at the preferred distance from the line 
35. The rod 31 is pivoted to the head 40. 

Fig. 10 is similar to Fig. 9 but the rod 31 
is pivoted to the head 39. Fig. 11 is similar 
to Figs, 9 and 10 but the head 40 is con 
nected to the head 39, which is of cylindrical 

- shape, by a ball and socket joint 41. Further 
5 

or the like as shown by dotted lines. In this 

20 

heads may be fitted by ball and socket joints 
case and in the arrangement illustrated by 
Fig. 10 the rod 31 remains centrally within 
the tube 14 while the head 40 swivels. 

Fig. 12 illustrates a form of mandrel in 
which the head 40 is connected to the head 
39 by a ball and socket joint 41 and both 
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heads 39 and 40 are expandible. In this case 
the rod 31 is in the form of a sleeve fitted to 
the head 39. The head 40 is split into two or 
more parts, preferably four parts, and pieces 
73 are fitted into the head 39 so that when 
the rod 42 is pushed the split head and pieces 
73 expand by reason of the wedge surfaces 
44 and 43 and press against the interior sur 
face of the tube 14. If desired a rotating 
mandrel which may be fitted with rollers 
may be used instead of those described here 
tofore. . . 
The spindle or axis 12 is preferably free 

moving but if desired it may be provided 
with gearing so that its motion synchronizes 
with the travel of the cylinder 4 and tube 14. 
The clamp 24 when the spindle 12 is free 
moving, cannot rotate about its own axis but 
when the spindle 12 is geared it may swivel 
about its vertical center line. In order that 
the tube may not be distorted at the clamp 24 
a block 45, is preferably located adjacent to 
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the clamp blocks or jaws 25. 
This block, as illustrated by Fig. 13, would 

be arranged on the inner side of the bend 
and would have a small clearance space 46 
so as to support the tube 14; the bend com 
mencing at the edge 47 of the clamp jaws 
25. The inner-surface of this block 45 would 
be rounded. . . . . 

Fig. 14 illustrates a similar arrangement 
to that shown by Fig. 13 but the block 45 
in this case is formed in one with the blocks 
25 and extends right around the tube 14. 

Fig. 15 illustrates another form in which 
the blocks 45 are seperate from the blocks 25 
but there is no clearance space 46 and the 
blocks 45 embrace the tube 14. Fig. 16 illus 
trates the block 45 formed in one with the 
blocks 25 and while there is no clearance 
space 46 there is a clearance space between 
the points 49 and 50. 
In some cases, particularly when tubes of 

comparatively large diameter are to be bent, 
a mandrel may be inserted into the end of 
the tube 14 in the clamp 24. As illustrated 
by Fig. 17 this mandrel may be of the ex 
panding type, and may consists of a plug 51 
having a divided head 52, and slotted arms 
53 which may be expanded by the conical 
head 54 and screwed rod 55. Fig. 18 illus 
trates a form of mandrel in the clamp 24 
which does not expand, and which consists 
of a plug 56 having a rod 57 and head 58. 
The rod 57 may be replaced by a chain or 
entirely omitted. 
When it is desired to bend a tube which 

has already been bent, that is, to put a 
double bend on the tube the forms of clamp 
illustrated by Figs. 19, 20 and 21 or Figs. 
22, 23 and 24 may be used. 
In these two modified forms of clamp the 

blocks or jaws 25 are provided with teeth 
or serrations 59 which engage similar teeth 
on the limbs 27 of the bracket 28. The bent 
tube is placed between the blocks 25 which 
are adjusted to suit the bend and then these 
blocks are secured together by the wedge 26. 
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Figs, 25, 26 and 27 are diagrammatic 
views illustrating the operation of the ma 
chine. In Figs. 26 and 27 the position of 
the bent tube is shown by dotted lines. These 
views will be readily understood by the fore 
going description of the operation of the 
machine. Fig. 28 is a diagram of a slightly 
modified form of machine. 
In this case a fixed guide plate 60 takes 

the place of the surface of the cylinder 
against which the tube 14 is clamped and 
the tube is clamped to the cylinder as before 
or if desired the cylinder may be dispensed 
with and the tube 14 forced endways by 
any other suitable means. 
In Fig. 29 a roller 61 takes the place of 

the fixed guide 60. 
In Fig. 30 a roller 62 is arranged so that 

it may swing about the axis 12 a given dis 
tance and as the cylinder 4 moves forwards 
this roller is carried around either by the 
cylinder, the friction of the tube, or similar 
88S. 

In Fig. 31 the face of the cylinder is re 
placed by roller 61 and the roller 62 moves 
around as before. The roller 62 will 
strengthen or reinforce the arm 23 during 
the beginning of the bend. 

Instead of the face of the cylinder 4 be 
ing used to support the tube during the 
bending and help to control the bending 
action a plurality of pressure rollers may be 
substituted and the tube 14 would pass same 
by suitable means. 

This machine may be used for bendin 
tubes into spirals or volutes. As illustrate 
by Figs. 32 and 33 the spindle or axis 12 
may be mounted horizontally instead of 
vertically and would be carried by a car 
riage 63 adapted to run on rails or guides 
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64. As the tube is bent into a circle the 
carriage would be travelled by suitable means so that the 
the coiled tube. 
The sole plate1 would be pivoted suit 

ably at the bending end instead of at the 
other end 2 so that the tube 14 as it was 
moved forward would in alignment with 

O 
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the angle of the coils. The diameter of the 
coils would be regulated by Sg Ye 
tically the of the spindle 12. 

If desired and as illustrated by Figures 
34 and 35 rollers 66 and 67 may be arranged 
to guide the coils as they are formed. These 
rollers would be mounted on a carriage 68 
adapted to slide on an Red frame 69 so 
that their position vertically and horizon 
tally would be regulated to suit the diameter 
of the coils. The spindle 12 is preferably 
provided with a counter-balance weight 70 
or the like. . 
The rollers, referred to can also be pro 

vided with gearing enabling them to be 
moved out as the tube is fed past the guide 
rollers and thus form a volute. In bending coils or volutes stops73 operated automati 
cally would be arranged so that as the tube 
was fed forwards intermittently by the 
class would be gripped and prevented from be 
ing drawn E by the clamp 6. 
By dispensing with the mandrels rods 

may be bent as desired. 
By reversing the operation of the ma 

chine tubes already bent may be straight 
ened. 

I claim. . . . 
1. A tube bending machine comprising a 

supporting element; a cylinder and a ram 
so mounted thereon as to provide relative 
movement therebetween; means for clamp 
ing a tube to be bent to said cylinder; a 
guide roller for said tube; an axis; an arm 
mounted on said axis; and a clamp-mem 
ber carried by said arm adapted to engage 
said tube, whereby the latter may be bent 
upon a movement of the same. w 

2. A tube bending machine comprising a 
pivoted sole plate; a cylinder and ramso 
mounted thereon as to provide relative 
movement therebetween; said cylinder hav 
ing a face portion extending longitudinal 
ly thereof; means for clamping a tube to be. 
bent on said face; a guide roller disposed 
on the side of said tube opposite to the said 
cylinder; and means for holding said pivot 
ed solelate rigid after its position has been adjust 

3. A structure comprising a plate; a cylin 
der and ram carried thereby; means for 
clamping a tube to be bent to said cylinder; 
a guide roller; an axis; an arm mounted on 
said axis; a rod carried by said arm; a 
clamp bracket so mounted on said rod as 
to permit said bracket to move in a pre 

proper pitch is given to 

6 advancing and retreating the tube 
mounted thereon and adapted to carry a 
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deterrained direction only; jaws carried by 
said clamp bracket; and means for securing 
said jaws together so as to clamp said tube. 

4. A machine comprisi 
ing endways, tube to be 
cated at a distance from the longitudinal 
center line of said tube equal to the radius 
of the bend desired; an arm mounted on 
said axis; a tube clamp carried by said arm; 

E. i hrough approxima on a line passing throug 
E. axis and at right angles to said tube; 
and a second mandrel head located in ad 
vance of said first-mentioned mandrel head, 
one of said mandrel heads having an inte 
gral neck portion secured to the other. 

5. A machine comprising means adapted 
to move endiways a tube to be bent; an axis 
located at a distance from the longitudinal 
centerline of said tube equal to the radius 
of the bend desired; an arm mounted on said 
axis; a tube clamp carried by said arm; a 
tube Eise roller; and an éxpandible man 
drel head located approximately on a line 
passing through said axis and at right an 
ges to said tube, said head comprising a 

means for mov 
nt; an axis lo- 70 

guide roller; a mandrel headlocated 75 

85 

plurality of movable parts and a wedging 
member therefor. . 

6. A machine comprising a plate; means 
tube to be bent and to move the same end 
ways; an axis located at a distance from 
the longitudinal center line of said tube 
equal to the radius of the bend desired; an 
arm mounted on said axis; a tube clamp 
carried by said arm; a tube guide roller; an 
expandible mandrel headlocated approx imately on a line passing through said axis 
and at right angles to said tube; a second 
expandible mandrel head located in advance 
of said first-mentioned mandrel head, and 
an intregral neck portion extending from 
one mandrel to the other. 

7. A machine comprising a plate; means 
mounted thereon and adapted to carry a 
tube to be bent and to move the same end 
ways; an axis located at a distance from 
the longitudinal center line of said tube 
equal to the radius of the bend desired; an 
arm mounted on said axis; a tube clamp car 
ried by said arm; a tube guide roller; an 

Gite mandrel head located approxi 
mately on a line passing through said axis 
and at right angles to said tube; a second 
expandible mandrel head located in ad 
vance of said first-mentioned mandrel head; 
a ball-and-socket joint between said man 
drel heads; members having wedge surfaces 
located within said mandrel heads; and 
means for so operating said members as to 
expand said heads. 

8. A machine comprising a plate; means 
mounted thereon and adapted to carry a 
tube to be bent and to move the same end 
ways; an adjustable guide roller; an axis; 
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an arm mounted on said axis; a clamp 
bracket carried by said arm; a pair of jaws 
fitted to said bracket and adapted to grip 
said tube; members extending longitudinal 
ly from said jaws and around said tube; and 
bell-mouth or curved end parts at the ex 
tremities of said extending members. 

9. A machine comprising a plate; means 
mounted thereon and adapted to carry a 
tube to be bent and to move the same end 
ways; a guide roller; an axis; an arm 
mounted on said axis; a clamp bracket car 
ried by said arm; a pair of jaws fitted to 
said bracket and adapted to grip said tube; 
members extending from said jaws longi 
tudinally around said tube; and bell-mouth 
or curved end parts at the extremities of 
said extending members forming a clearance 
space between the gripping parts of said 
E. or blocks and the said extending mem 
e.S. 

10. A machine comprising a plate; means 
mounted thereon and adapted to carry a 
tube to be bent and to move the same end 
ways; an adjustable guide roller; an axis; 
an arm mounted on said axis; a tube clamp 
ing' member carried by said arm; and a 
mandrel located within the part of said tube 
within said tube clamping member. 

11. A machine comprising a plate; means 
mounted thereon and adapted to carry a 
tube to be bent and to move the same end 
ways; a guide roller; an axis; an arm 
mounted on said axis; a tube clamping mem 
ber carried by said arm; an expanding man 
drel located within the part of said tube 

within said tube clamping member; and means whereby said expanding mandrel may 
be expanded. 

12. A structure comprising a sole plate; 
means mounted thereon and adapted to 
carry a tube to be bent and to move the same 
endways; an adjustable guide roller; an 
axis; an arm mounted on said axis; a clamp 
bracket carried by said arm; jaws adapted 
to grip said tube and fitted to said clamp 
bracket; teeth or serrations on said jaws; 
and wedging means for securing said jaws to 
said clamp bracket. 

13. A machine comprising a plate; means 
mounted thereon and adapted to carry a 
tube to be bent and to move the same end 
ways; an adjustable guide roller; a car 
riage adapted to travel in a direction at 
right angles to the endways moving tube; 
a spindle carried by said carriage; an arm 
mounted on said spindle; a tube clamp car 
ried by said arm; a frame; an adjustable 
carriage mounted on said frame; and rollers 
carried by said frame for guiding said tube 
as it is being bent. 

14. A tube bending machine comprising a 
plate; means mounted thereon and adapted 
to carry a tube to be bent and to move the 
same endways; an adjustable guide roller; 
an axis; an arm mounted on said axis; a 
tube clamping member carried by said arm; 
and a guide roller adapted to move with the 
bent portion of the tube as the bend is 
being formed. 

CARL ROBERT HUGO BONN. 
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