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CHARLES FRANCIS, OF WALNUT PARK, CALIFORNIA

' 'PIPE-BENDING MACHINE . -

. Application filed March 26, 1930, Serial No. 439,046 -

In forming bends from large and heavy
pipe by power it has heretofore been known

to support the pipe by means of idler rolls,.
to hold the. free end of the pipe in a clamp:

‘5 attached to a rotatable head and; by rotating
such head in a fixed position as regards the
idler rolls, to bend the pipe to a desired ra-
dius by forcing it against blocks or- dies also
affixed to the head. =~ "~ * o

10 In the “designs he'ret’oforei proposed ‘the

blocks or dies have either been unitary or-

have been made up-of adjoining segments
adapted to form a substantially: continuous

- circumferential curve.. It will ‘be under-
5 stood that these die blocks have two essential
curvatures, one on the radius of the revolv-

ing head, corresponding to the radius of the

‘bend to be formed, the other on the outer face
of the block, at right angles to the first, and

¢y forming an arcuate groove having substan-
tially the same radius as the outside of ‘the
pipe to be bent. ' -

. These die blocks being unifdry or substan--
tially so it is necessary to provide such a

- 25 block or set of blocks, not only for each. size
- of pipe to be bent but also for each radius of
bend to be made.  Thus the equipment of dies
-required for a variety of pipe sizes and bend
‘radii will often run into a great weight of
50 ‘metal and into a cost exceeding that of the
_bending machine itself. - .
I have discovered that it is not necessary to
make the-circumferential curvature of the
. segments of a divided die exactly correspond
“35 to the curvature of the desired bend but that,
on the contrary, smooth bends free  from
kinks or flats may be made by using a plu-
rality of dies having a much shorter radius
* ‘than that of the desired bend, by radially
17 advancing such dies until their high or center
points coincide with the arc described by the
‘bend to be made. R
Giving this discovery practical applica-
_ . tion, T utilize it in-a bending machine which
45 may be constructed as in the attached 'draw-
ings, in which my improvement is shown in
detail while the bending machine ‘itself,
:whichis more-or less conventional, is:shown
_ina diagrammatic manner. - In these draw-
'*‘"‘),ings:_, - Lo I T S T

o .
o

“Fig. 1 is a side ¢levation of the éomplete

‘machine, showing the dies in the same man-

F’ig._ 2 is a right-end elevation of Fig. 13 .
and N SRR TR e
Fig. 8 is a.cross-section through a preferred

“form of segmental die.. _ RN
= Referring to Figs. 1 and 2, the members 10

form a frame on which the working parts are -

‘assembled-and by which they are supported.

This frame may desirably be built of channel

or other suitable steel sections, and may be"
bolted or welded -together, the latter con-

struction giving great stiffness and strength.
A cast-iron or other frame may be used if

preferred. EE - o

60

11— 11'are rigid plates hjaving vertical slots
12 and attached to the frame as at 13, The -

U-channel 14 is held in contact with these .

plates by thebolts 15 and may be moved up or
down, by loosening these bolts, to bring the

~“idler rolls 16 and 16B into a tangent of the

bend to be made. - - -

"* These idler rolls are carried in the chan-

nels on ping 17, which should be readily re-

1

]

movable, and are grooved as at 18 to substan-

‘tially fit the size pips tobe bent.

~ A'face plate 19, which will be furtherde-

scribed, is arranged to be revolved slowly and -~ -
powertully, as by any train of ‘gears20 actu-

ated by a source of power; as the electric:mo-

integral with the last gear in the train, but it
may be supported and revolved in any suit-

‘able or preferred manner, this being no part -
-of ‘my present invention. - : o

‘tor'21. In Fig.2 the face plate is shown as k

In forming a bend the sbrain’ omi. the idler
roll 168, which is situated directly below the

center of revolution of the face plate, is ex--
ceedingly high and I propose to support this )
roll at 1ts outer end by means of a'stub shaft

.89 projecting from the center of the face plate

90

19, a strap 40 carrying at its upper end a bear-

ing box 41 adapted to slip freely over the end
of the shaft, and bolts 42 attaching the lower
end of this strap to a convenient part of the
channel 14." This strap-may be removed in -
case’ it' interferes with: placing the pipe-in
the idlerrolls.: . - T

~ - To the face plat—e'is': attached é)olé‘mp ’227f'0‘r ,
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holding the free end of the pipe. This clamp
may be of any preferred design but it must
be movably attached to the face of the plate,
as for instance by the apron 28 having a slot
24 through which bolts 25 may be passed into
holes formed in the face plate, the slot permit-
ting the bolts to be given any required spac-
ing. This clamp should hold the pipe at such
distance from the face plate as to bring it into
alignment with the groove in the dies about
to be described. Lo

To the face of the plate T attach a plurality
of segmental dies 26, having a circumferential
curvature 27 which 1s an arc of the closest
bend for which the dies are to be used. Thus
in Kig. 1 the curvature of the face 27 is an arc
of the circle 28 described by the faces of the
dies when they are fully retracted and
brought into side contact.

The dies may be aifixed to the face plate
in any preferred mauner, as for instance by
bolts passed through holes 29 in the plate and
holes 30 in the die. The holes.in the plate
may be radially arranged and the radii so
spaced that when the dies are fully retracted
toward the center of revolution they will be
substantially in side contact. The arrange-
ment of the holes is.also such that they form
circles about the center of revolution.  Such
radial and circular arrangement is indicated
at 81—381 in Fig. 1. Intervening rows fall-
ing in circles of intermediate diameter as at
82--39 may also be formed to permit. closer
adjustment of the radius of the bend. It
preferred, slots may be substituted for rows
of holes as shown, though. this is less desir-
able as requiring greater care in setting the

dies and as materially weakening the face

plate, as well as incurring danger of one or
more of the dies slipping inward under the
intense stress incident to the formation of a
bénd from heavy pipe.

The dies may have the cross-section shown

in Fig. 8, or they may be of the uniform sec-

ion indicated by the detted lines 83 or of any
preferred section. In any case the curved
face 27 is provided with a peripheral arcuate
groove 34 adapted to fit the size of pipe tv

be bent. The depth of this groove must not

be greater than its radius and may with ad-
vantage be slightly less, to aveid sticking of
the pipe in the groove.

It is requisite that this groove fit the pipe
to be bent as otherwise the section of the
pipe will be distorted in bending. Thus a
set. of .dies must be provided for each size
pipe, and where the range of sizes is wide
the cost of the dies is comsiderable, even
though one set may be utilized for bends
varying widely in radius. I have therefore
provided a further improvement in the con-
struction of the die which makes it available
for any desired range of pipe sizes. - This
improvement comprises the prevision of cir-
cumferential filler blocks or bushings, made
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preferably of a tough and fairly hard metal,
shaped on their lower side to fit into a rela-
tively large groove and provided on their
upper side with a groove adapted to receive
a smaller pipe. One or more such bushings
may be used, as indicated at 35, 36 and 387,
and the step between the upper and lower
face may be one or more pipe sizes. The
length of the bushing should be substantial
ly equal to that of the face 27 of the die.
As the bushings are in compression during
the formation of the bend they may be light-
ly retained in the die, as by the countersunk
bolt indicated at 38 or even by spring clips.

The shortest bend which may be made with
any one-set of dies in fully retracted posi-
tion has, obviously, a radius equal to the ef-
fective length of the die, measured from its
face to the center of revolution of the face
plate. In this position of the dies the root
of the groove in adjoining segments describes
a true arc. '

On equally advancing the dies from the
center of revolution the circle described by
revolution of the dies increases and, as the
arc of the groove is fixed, the root of the
groove no longer lies in the circle but touches
1t-only at the high or central point. At the
same time, as the radil diverge the spacing
of the high points which actually bear on the
pipe is increased. For these reasons the en-
largement of the radius of the bend by mere-
iy advancing the dies cannot be continued
indefinitely as, if the space between the bear-
ing points is too great, a smooth bend will
not be produced. I have found, however
that in bending 4’ pipe, for example, I can
produce with a single set of dies, used in the
above manner, perfect bends having radii
varying from 18”7 up to 30" or more.

I claim as my invention:

1. A pipe-bending machine including a
face plate ; means for revolving said plate; a
pipe clamp attached to said plate; a plurality
of segmental dies attached to said plate, said
dies having a peripheral arcuate groéve par-
allel to said plate and in alignment with said
clamp ; means for holding said:pipe in con-
tact with said groove as said plate and dies
are revolved, and means for varying the dis-
tance from the center of said face plate to
the groove in said dies. ‘ . o

2. A pipe-bending machine including a
face plate; means for revolving said plate; a
pipe clamp movably attached to the face of
said plate; a plurality of segmental dies
adapted to be attached to the face of said
plate, said dies having a peripheral arcuate
groove parallel to said face, and means for
arranging and maintaining said dies on said
face in arcs of variable radius concentric with
said face. - -

3. A pipe-bending machine .including a
face plate; means for revolving said plate; a
plurality of dies adapted to be attached to
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the face of said plate, said dies having a pe-
ripheral arcuate groove parallel to said face;
means for arranging and maintaining said
dies in said face in arcs of variable radius
concentric with said face, and means for grip-
ping the free end of said pipe adapted to be
attached to said plate in a tangent to each of
said arcs. e '

4. In a pipe bending machine having a
revolvable face plate, a bending die attached
thereto and an idler roll cooperating with
said die to form a bend, means for holding
said die and said roll‘in a fixed space relation
comprising a support for said roll; a steel
shaft centrally projecting from said plate, a
strap having a bearing box engaging said
shaft, and means for movably attaching the
end of said shaft opposite said box to said
support. , PR C

5. In a pipe bending machine; an arcuate
die divided into segments, said segments hav-
ing peripheral arcuate grooves adapted to
register when said segments are assembled on
a plane surface, means for rotating said die -
segments, and means for varying their radii
of rotation. B

"~ -6. In a pipe bending machine; a die hav--

ing a peripheral arcuate groove; means for
rotating said die; means for varying the
radius of rotation of said die, and a filler

- adapted to fit within said groove, said filler

35

40

45

14
2]

Ge

65

being provided with a second groove parallel
to said first groove but of smaller transverse
radius. S S
In witness that I claim the: foregoing I
have hereunto subscribed by name this 22nd
day of March, 1930. - o :
CHARLES FRANCIS. -




