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To all whom it nually concern: 
Beit known that we, FLEURY VICTOR MA 

RUS MONNET, mechanical engineer, and 
EMILE JULIEN AUGUSTE MoyNE, mechanical 
engineer, citizens of the Republic of France, 
both residing at 11. Rue Torricelli, Paris, 
France, have invented new and useful m 
provements in Machines for Bending Metal 

which-the following is a specifi 
cation. 
The present invention relates to the bend 

ing of metallic tubes, and more particularly 
thin tubes, to a short radius of curvature. Its object consists in a machine or apparatus 

I5 of the kind wherein a mandrel placed inside 
the tube to be bent is utilized in effecting the 
bending. 

In the apparatus herein described the tube 
to be bent is externally held by a former ro 
tatable around a fixed center or axis and by a guide-piece rectangular in shape, which is stationary during the bending operation, the 
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: direction of the arrows. 

arrangement being such that the distance 
between the point of application of the re 
sultant of pressures and the axis of rotation 
of the rotatable former can be varied accord 
ing to the size of tube to be bent. In the accompanying drawings, Figure 1 is 
a plan of the appliance, partly a section, on 
the inel 1 of Fig. 2. Fig. 2 is a section on 
the broken line 22 of Fig. 1 looking in the 

Fig. 3 is a section 
on the line 33 of Fig. 1. Fig. 4 on a larger 
scale is a detail of the tube and the mandrel 
with jointed sections in longitudinal section 
on the line 44 of Fig.1. 
The appliance consists, essentially, of a 

support or frame a of angular shape, made of 
steel or Wrought iron, which may be fastened 
by means of the base-plate a? either on a 
bench, a bed, or the like, or in the jaws of a 
vise. In this frame is fitted at b a screw b', 
which engages a nut c, carrying a trunnion c, 
the latter being moved by the screw b' after 
the fashion of a lathe-carriage in the guide a 
of the frame a, so that the position of the 
trunnion c' may be varied as well as that of 
the guide-pieced, which pivots on the latter, 
in ordes to enable bends to be effected ac 
cording to different radii. The guide-piece 
d is rectangular in shape and has an acting 
faced in the form of a straight groove. . 
The frame a carries at its free end a trun 

nion e, which constitutes the center around 

Patiented Mared 12, 1907. 

which the former f rotates. The drawing 
shows by way of an example aformer adapt 
ed for two radii of curvature; but this is not 

ments have any sort of arrangement. 
formed on its circumference with a groove f", 
which, as well as the lateral grooves d of the 
guide-piece d, must have the same diameter 
as the tube g to be bent, the tube being ap 
plied to said groove, f' by means of a bearing 
means of a stirrup h", keyed at h”, and is pro 
vided with a set-screw hi. 

into the tube g is introduced a suitable 
mandrel, preferably consisting of a rigid cy 
indrical piece i, from which extend individu 
aily deformable rings or segments i , hav 
ing spherical bearing-surfaces, and is ter 
minated in a knob i, the whole being held 
together by threaded rods i , so as to form 
a universal joint, and by nuts i i", having 
spherical bearing-surfaces and constituting a 
jointed system, (see Fig. 4.) which is E. 
tions. This mandrel is inserted into the tube 
by means of a screw-threaded rod i, which 
engages the end of rigid piece i, and is held 

itself is supported at one end on the trunnion 
m, which is jointed at one end at m to the 
other end of the said brace and is formed at 
its other end with a 'slot m, engaging a set 
screw n, which is fixed to the base-plate a? of 
the frame a A regulating-nuto, which screws onto the 
threaded end of the rod i and E. on the 
brace k, allows of the position of said rod be 
ing regulated, snd consequently also the po 
sition of the mandrel carried by it. ... All being so arranged and rotary move 

fast at its other end by a brace k (which 
c' of the carriage c) and by an adjustable rods. 

AND EMILE JULIEN AUGUSTE MOYNE, 
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absolutely necessary, and the former may 
according to practical needs and require 

It is OO 

h, which is held against the former f by 
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of taking all required curvatures in all direc- . 

9o 
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ment being imparted to the former fround 
the axise in the direction of the arrow 2 (by means of the lever p, which pivots on the axis 
e, and the studp', of which engages a hole if 
in said former) the tube g follows this rotary 

OO 

movement; but since precisely at the point - where the bending begins-that is to say, in 
the plane a gy- the tube is supported by the . 
mandrel i. i. i*i; a drawing-out action of the 
exterior fibers and a compressing action of 
the inner fibers of the metal of the tube are 
produced, and the latter slides on the man 



drel as it is being bent, while the jointed rings 
of said mandrel in accompanying the tube g. 
uring the operation beyond the plane a y, 
where the bending begins, prevent any flat 
tening which without the intervention of the jointed rings might occur, especially in the 
case of thin tubes with short radii of curva 
tire, owing to the traction strain exerted on 
the exterior fibers suspected to the drawing 
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Io action, and retain the section of said tube made to revolve round the trunnion f. , 75. 
without any deformation. . . . . What we do claim as our invention, and de 

It is seen that owing to the rectangular sire to secure by Letters Patent, is - 
form of the guide-pieced the tube disin con- - 1. In an appliance for SSEE the tact with said guide-piece all along the combination of a base, a guide adjacent, said 

5 straight portion of the acting face d', (instead hase, means for adjusting said guide horizon- 8o of being in contact with its guide a tone point, tally, means for adjusting said guide, angu 
as would be the case if instead of tising a rec- larly, means for holding said guide stationary. tangular guide-piece a roller were used, as in during the bending operation a handrely a 
certain prior machines.). Now, this portion, former mounted on said base, a clamping 
can always be made long enotigh so that its membérattached to said former, and means 85 
guiding action and support of the tube is car- for rotating said former, substantially as de 
ried to a point at which the drawilig action scribed - - - - - - . . . . (to which the metallic fibers of that part of . 2. In an appliance for bending tubes, the 
the tube which is exterior to the curvature combination of a base, a guide, means carried , - *5 are subjected, owing to the tube g being bent by said base for adjusting said guide horizon- go round the former) is hardly perceptible. Yotspotting Econnected The result obtained is that any crowding to said guide, back suppoign pivotally 
gether of the fetallic fibers is voided as well mounted at one endt said front supporting is any rolling action of drawing of the metal and hyg, slot and Pin contio 3o othelio of the adapted to hold said guide stationary during 95 
as would be produced by using a roller as a the Eig operation, a mandrel supported 
guide, particularly in the case of thin tubes as ont it. E.g. arm, a N. 
with shall radii of curvature. Allentube E.E.E. r ic cy s away uva , Vytau. 35 EEE SEEinafeitiy de loo. 
or inside. On the other hand, by means of airfire lice for g E t 
the arrangement of apparatus described E. al n E. E. E; d - 
above it is possible by operating the screw e, d it said mod S. tall as bin a suitable manner, so as to remove the apted to adjust said guide horizontally, a ' trunnion of the rectangular guide-pieced. front supporting arm connected to said guide Ios . 
ExifTERE: ESSEFERE by making the slot m” slide on the set-screw E. E. E. to EE E. 

" - . -- ...Y n • ... o. V. - (www. w EEEEEEE 45 ing-arm, a mandrel comprising a cylindrical I Io. 
bring the parts into a position in which the ex 
treme surface of the guide-piece d. instead of 
being in the position'shown in Fig.1-i.e., in 

: the plane indicated by the line acy-places 
itself on one side or the other of this plane. Consequently it is possible to displace the 
position of the guided in one direction or the 
other along the tube g without changing the 
former f nor the guide-piece d. In 6ther 

55 tance between the point of application of the 
resultant of pressure to which the tube is sub 
jected during the bending operation and the 
axis of rotation e of the movable former f 

6o may be varied according to the size of the | 
tubes to be bent, according to the raditis of 
curvature to be obtained, and according to 
the nature of the metal of the tube g. This variation is of great practical advantage, as 

65 it allows of excellent results being ohtained 

words, by means of this adjustment the dis 
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in all cases, even with yery small tubes and, 
small radii of curvature. . . 

It is to be understood that the invention is not exclusively limited to the arrangement 
shown in the drawing ind hetein described a merely by way of example, because the ap 
pliance might just as well be devised in such a 
imanlier that the former fibe made to be sta 
tionary and that the whole system a iik in be 

E. deformable segments pivotally aonnected thereto by means of a jointed bolt 
and nuts, a rod connected at one end to said 
mandrel and at the other end to said front. 
'S of said base, a clamping member rigidly at 
tached to said former, and a handle attached 
to said former and adapted to actuate the 
same, substantially as described. . . . . . 

4. In an appliance of the kind described, 120 
in combination: a base-plate, a triangular 
deformable frame mounted on said base plate, a former capable of rotating on a pivot 
supported by said s means for turn 
ing said former, means for clamping the tube 25 
to be bent on the former, a mandrel fastened 
at one end near one of the apices of the de-, 
formable frame and entering at its other-end 
the tube to be bent, means for adjusting said 
mandrel longitudinally, a rectangular guide 

peries, a former pivotally mounted. I 15 
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piece pivoting on an axis coinciding with 
- ; plate, a bar pivoted at one end at the other another apex of the deformable frame, said guide-piece having a straight active surface 

to support the tube to be bent, on the outside, 
means for shifting at will the axis on which 
said guide-piece is pivoted to and from the 
center of rotation of the former and means 
for deforming the deformable framein order to 
vary the inclination of the axis of the man 
drel and of the tube to be bent with regard to 
the base-plate in order to allow, concurrently 
with the movement of displacement of the 
axis of oscillation of the guide-piece, the 
shifting of the same to or from the center of 
rotation of the former, and the distance be 
tween the point of application of the resultant 
of pressure applied to the tube and the center 
of rotation of the turning former to be varied, 
substantially as described and as shown in the 
accompanying drawings. 

5. In an appliance of the kind described in 
combination: a base-plate, a former pivoted 
on a stud at one end of the base-plate, a rigid 
rod connected at one end by means of an ad 

justable joint to the other end of said base 
end of said rod, a carriage which is longitudi 
nally movable on the base-plate and is pivot 
ally mounted at the other end of said bar, 
means for shifting the carriage along the base 
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plate, a mandrel adjustable in the direction 
of its length fastened at one end at the ex 
treme end of said bar near the point where it 
is jointed at said rod and entering, at its 
other end, the tube to be bent and a guide 
piece having a straight active surface in 
order to support the tube on its exterior, said 
guide-piece being mounted in such a manner 
that it can oscillate on the pivot connecting 
the carriage with the bar, substantially as de 
scribed and for the purposes set forth and as 
shown in the accompanying drawings. 

FLEURY VICTOR MARIUS MONNET, 
EMILE JULIEN AUGUSTE MOYNE 

Witnesses: 
LOUIS RENERY, 
FRANK H. MASON. 
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