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This invention relates to an improved
method and apparatus for forming pipes by
bending metal sheets into tubular form. I
am aware that machines of various kinds
have heretofore been devised for performing
this operation, hut as far as I know all of
these machines have failed to form the
sheets into perfect eylinders which may be
welded together along the edges of the sheets
without further straightening or bending
opera ‘ons thereon. In the machines here-
tofore known, the greater portion of the
sheet intermediate the ends thereof has been
bent into tubular form but the bending op-
eration has not been continued to the ends
of the sheet and these ends have therefore
been left in an upstanding position neces-
sitating the manual shaping thereof before
they can be welded together. This incom-
plete bending operation therefore not only
necessitates a considerable amount of man-
ual lahor on each sheet, but, since this man-
ual operation is performed by hammering
the ends into place, the ends are very crudely
and irregularly shaped. The cnds of the
sheet in such shape do not meet along a con-
tinnous line and therefore the welding there-
of is imperfect and the sheet in its finished
form falls far short of being a true cylinder.

I am also aware that other machines have
been developed for taking the sheets after
they have been bent into substantially cy-
lindrical shape and giving them a final
shaping operation. However, these ma-
chines are very complicated and expensive
and also do not leave the sheet in a true
cylindrical shape.

Also these cylinders are ordinarily formed
in compartively short sections and welded
together to form sections of pipe of the de-
sired length. Since the sections are not in
the form of a true cylinder, the ends there-
of do not accurately co-operate and the
welding of the same together therefore is
also imperfect.

It is the object of my invention herein to
provide an improved method and apparatus
for bending metal shects into perfect. cy-
lindrical shape in one machine and at one
bending operation thereon, the entire sheet,

including the ends thereof, being uniformly -

bent to the shape of a cylinder and the ends
of the sheet meeting along a continuous line
in a manner adapting the same to a perfect
weld. My invention also is adapted to form

these  cylindrical pipes of any desired
length, thus eliminating the necessity of
welding two or more scctions of pipe to-

gether to form a pipe of the desired length,

It may furthermore be mentioned that pipes
formed by my improved method are so per-
feetly cylindrical that two or more such
pipes may be welded together end to end
with a perfect joint should such operation
become necessary or desirable.

In the accompanying drawings, I have il-
lustrated one specific embodiment for carry-
ing my invention into practice, but it will
be understood that the invention can be
otherwise embodied and that the drawings
are not to he construed as defining or lim-
iting the scope of the invention, the claims
appended hereto being relied upon for that
purpose.

Referring to the figures of the drawings:

TFig. 1 is a sectional plan view of a ma-
chine embodying my invention, the same be-
ing taken on line I—I of Fig. 2.
~ Fig. 2 is a side elevation thereof partly
in section.

Fig. 3 is an end view thereof with a piece
of work in place and before any bending
thereof. ,

TFig. 4 corresponds to Fig. 3, but shows
the work partially performed.

Fig. 5 shows the same at the end of the
bending operation.

Iig. 6 is a fragmentary end view taken on
line VI—VTI of Fig. 7.

TFig. 7 is a fragmentary sectional view,
vertically and longitudinally, through the
machine. - :

Referring more specifically to the drawing
by reference characters, the base of my ma-
chine is illustrated as comprising a pair of
longitudinally extending rails 1 and three
sets of transversely extending rails 2 there-
on. A platform 3 is provided on each set
of rails 2. A superstucture comprising up-
rights 4 and connecting top irons & 1s
mounted on the rails 2. The working parts
of my machine are supported on and se-
cured to the platforms 3 and superstructure
5. It will be understood, however, that any
suitable supporting base may be used.

Mounted on each outer platform 3 over
the two outer sets of rails 2 is an upright
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6 within each of which is slidablg mounted ~
1

an axle 7. ‘These axles are movable axially

within the uprights, by means of pinions 8
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engaging - rack
handles 10. - :

A pair of relatively long members 11 have
arms 12 at their outer ends pivotally mount-

‘teeth 9 and operated by

ed on the inner ends of the axles 7. ~ Secured

to the lower side of cach of these members
are segmental racks 13 each engaged by a
driving pinion 14. The three pinions on
each side of the machine may be mounted
on a single shaft 15 and driven by a motor
16. These pinions are adapted to pivotally
move the members 11 from the position
shown in Figs. 3 and 4 to the position shown
in Fig. 5.

The machine is adapted to bend the metal

sheet to be formed about a mandrel 17.

This mandrel is received in an opening be-
tween the two members 11 as shown in Figs.
1 and 4. The intermediate portion of the

mandrel is cylindrical and the hubs 18 at

the ends thereof have diametrically opposite
flats 19 slidable vertically in guiding brack-
ets 20 secured to the bearing wuprights 6.
Centrally disposed holes are also provided
in the mandrel-ends for receiving the axles 7.
Anti-friction means are preferably pro-
vided at the inner edges of the members 11
for engaging the work. This means in each
member preferably comprises a single rod 21
held in place by plates 22, this rod constitut-
ing a long anti-friction’ roller adapted to
engage and bend the work sheet as herein-
after described. ‘ ‘
As a means for forcing the mandrel down-
wardly from the position shown in Fig. 3
to that shown in Fig. 4, I illustrate three
vertically movable plungers 23 disposed di-
rectly agove the mandrel. These plungers
are provided with rack teeth 24 and are mov-
able vertically through housings, 25, having
pinions 26 therein engaging the rack teeth,
The pinions can be .operated by any con-

 venient power. - Guide rods 27 carried by
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the upper ends of the plungers are movable
through guiding and supporting brackets
28. These brackets and the housing 25 are
mounted on the superstructure 5 as illus-
trated in Fig. 6.

As a means for lifting the mandrel from
the position shown in Figs. 4 and 5 to the
position shown in' Fig. 8 and for holding the
same in a position permitting the removal of
a formed pipe therefrom, I may use the
following mechanism : Hooks 29, pivoted to
the outer ends of brackets 30, secured rigidly
to the outer plungers 23, are adapted to en-
gage within notches in the ends of the man-
drel as shown in Fig. 7. Thus the mandre!

- may be raised by moving the plungers 23 up-

o8

} wardly. A bar 31 has its outer end slidable

on a bolt 32 secured rigidly to the base and
provided with a nut 33 at the top end. The
inner end of the bar is secured rigidly to the
adjacent ¢end of the mandrel. A spring 34
is adapted to disengage the outer hook 29,
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as shown in dash lines in Fig. 7, when the
bar engages the nut 83 and prevents further
upward movement of the adjacent end of
the mandrel.

The frictional contact between the man-
drel and the work sheet W will ordinarily be

-sufficient to prevent any movement of the

work on the mandrel. However, in order
to positively prevent any such movement,
I preferably mount one or more spring
pressed dogs 85 in a housing or housings 36
beneath the mandrel. The portion of the
dogs engaging the worlk is serrated in a man-
ner gripping the work picce and preventing
rotation thereof on the mandrel.

The operation of my machine as illus-
trated is briefly as follows:

In Figs. 1 and 38 the several parts of the
machine are shown in the position ready to
receive the work piece W. The members

.11 are open to a horizontal position and the

mandre] 17 is supported above the members
_sufficiently to permit the sheet W to be
placed on the members beneath the mandrel.
Stops 37 may be provided on one of the
members for properly locating the work
piece. .

The plungers 23 are thereafter moved
downwardly against the mandrel in a man-
ner forcing the same to the position shown
in Fig. 4. Tt will be understood that during

- this movement the mandrel is accurately

guided by the flats 19 in the brackets 20.
As the mandrel moves downwardly the sheet
is wrapped securely about the lower half

. of the mandrel, by its engagement against

the rolls 21. A's shown in Fig. 4, the inter-
mediate portion of the sheet is forced into
a true semi-cylinder about the lower half of
the mandrel and the bottom of the sheet is
engaged against the holding dogs 85. The
pinions 8 are then rotated to move the axles
-7 inwardly to engage the ends of the man-
drel as shown at the left-hand end of Fig. 7.

The motors 16 are thereafter opemtoﬁ to
move the members 11 from the position
shown in Fig. 4 to that shown in Fig. 5.
This operation moves the rollers 21 along a

true circle about the upper half of the man-

drel in a manner securely wrapping the two
ends of the sheet thereabout. The members
are moved to a position bringing the rollers
21 nearly into engagement and over the
work to the extreme ends thereof. As shown
in Fig. 5, the entire sheet W, including the
extreme ends thereof, has been formed into

a perfect cylinder and these ends are in per--

fect alignment ready for the welding opera-
tion.

It will be understood that during the.oper-
ation performed between Figs. 8 and 4-.and
that performed between Figs. 4 and 5 no
uncompensated lateral thrust or strain is
placed on the mandrel. The strain or thrust
on one side of the mandrel is always exactly
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balanced and compensated by the opposing
strain on the opposite side.

After the work is formed as shown in
Fig. 5,the same is removed as follows:

The members 11 are dropped back to the
position shown in Fig. 4. The plungers 23
are then lowered and the hooks 29 engaged
with the mandrel. ‘The plungers and hooks
are then raised in a manner raising the en-
tire mandrel vertically until the bar 31 en-
gages the nut 33.  Continued upward move-

. ment of the plungers thereafter tilts the out-
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er end of the mandrel upwardly “and the
outer hook is automatically disengaged by
means of the spring 84. The cylindrical
work may then be removed from the free
end of the mandrel as will be understood,
this position of the parts being shown by
dash lines in Fig. 7. . ’

While, as heretofore stated, the plungers
93 can be operated by any convenient power,
T have in Figures 2 and 6 illustrated a con-
venient means for operating these pinions.
A motor 38 mounted on the superstructure 5
is connected to a shaft 39 having a plurality
of worms 40 thereon engaging worm wheels
41 connected to the pinions 26. By this
mechanism the pinions 26 are all operated
simultaneously and with great power.

I wish to particularly emphasize the fact
that by the use of my invention very long
pipes can be manufactured from a single
sheet of metal, the only operations necessary
being the bending of the sheet to cylindrical
form and the welding of the ends of the
sheet together. Heretofore these long pipes
have had to be made in sections, this being
a very expensive and tedious operation since
all the sections must be welded end to end
to form a long pipe. Obviously such a pipe
also is not as strong as a pipe made in one
piece. It will be obvious that one picce
pipes of any desired length can be made by
my invention.

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent is— ‘

1. The method of bending a metal sheet
into tubular form about a mandrel consisting

- of placing the sheet on a base having a man-

drel opening therein, forcing the sheet into
the opening by means of the mandrel where-
by the intermediate portion of the sheet is
bent about that portion of the mandrel forced
into the opening, and thereafter swinging a
pair of rollers over the ends of the sheet so
as to bend the ends over the outer portion of
the mandrel.

~ 2. The method of bending a metal sheet
into tubular form about a mandrel consist-
ing of placing the sheet on a base having a
mandrel opening therein, forcing the sheet
into the opening by means of the mandrel
whereby the intermediate portion of the
sheet is bent about that portion of the man-

3

drel forced into the opening, and thereafter
sunultancously swinging a pair of rollers
over the ends of the sheet so as to bend the
ends over the outer portion of the man-
drel, the rolling force being exerted on the
two sheet ends at points opposite each other
for the purpose of balancing cach other
and thereby climinating any strain on the
mandrel.

3. A pipe forming machine, comprising
the combination of a pair of velatively long
members pivoted at their opposite ends on a
common axis, the members in their separated
position having a mandrel opening there-
between, & mandrel movable vertically into
and out of the opening and in its outer po-
sition permitting a metal sheet to be placed

on the members beneath the mandrel, means

for foreing the mandrel into the opening for
the purpose of bending the sheet about the
lower half of the mandrel and bringing the
mandrel into a position coaxial with the said
common axig, and means. for swinging the
members upwardly about their pivots for
the purpose of rolling the ends of the sheet
about the upper portion of the mandrel.

4. A pipe forming machine, comprising
the combination of a pair of relatively long
members pivoted at their opposite ends on
a common axis, the members in their sep-
arated position having a mandrel opening
therebetween, a mandrel movable vertically
into and out of the opening and in its outer
position permitting a metal sheet to De
placed on the members heneath the mandrel,
anti-friction roller means mounted on the
inner edge of each mewber adjacent the
opening, means for forcing the mandrel into
the opening for the purpose of bending the
sheet about the lower half of the. mandrel
and bringing the mandrel into a position co-
axial with the said common axis, and means
for swinging the members upwardly about
their pivots for the purpose of moving the
said anti-friction roller means over the sheet
and about the mandrel whereby the ends of
the sheet ave rolled about the upper portion
of the mandrel.

5. A pipe forming machine, comprising
the combination of a pair of relatively long
members pivoted at their opposite ends on a
common axis, the members in their separated
position having a mandrel opening there-
between, a mandrel movable vertically into
and out of the opening and in its outer posi-
tion permitting a metal sheet to be placed
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on the members beneath the mandrel, guid-

ing means engaging the ends of the mandrel
and guiding the same in said movement,
means for forcing the mandrel into the
opening for the purpose of bending the sheet
about the lower half of the mandrel and
bringing the mandrel into a position coaxial

with the said common axis, means for engag-.

ing the ends of the mandrel to hold the same
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in such position, and means for swinging the
members upwardly about their pivots- for
the purpose df rolling the ends of the sheet
about the upper portion of the mandrel.
6. A pipe forming machine, comprising

-the combination of a pair of relatively long

members pivoted -at their opposite ends or a
common axis, the members in their separated
position having a mandrel opening there-
between, a mandrel movable vertically into
and out of the opening and in its outer
position permitting a metal sheet to be
placed on the members beneath the mandrel,
means for forcing the mandrel into the
opening for the purpose of bending the sheet
about the lower half of the mandrel and

" bringing the mandrel into a position coaxial
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with the said common axis, means for swing-
ing the members upwardly about their pivots
for the purpose of rolling the ends of the
sheet about the upper portion of the mandrel,
and means for thereafter lifting the mandrel
out of the opening and supporting the same
with one end free for the removal of the
tubular work thereon. '

7. A pipe forming machine, comprising
the combination of a base, a pair of rela-
tively spaced coaxial bearing members sup-
ported thereby, a pair of axially movable
supporting axles respectively supported in
the bearing members, a pair of relatively
long members pivoted at their opposite ends
on the said axles, the members in their sepa-
rated position having a mandrel opening
therebetween, a mandrel movable vertically
into and out of the opening and in its outer
position permitting “a metal sheet to be
placed on the members beneath the mandrel,
means for forcing the mandrel into the open-

ing for the purpose of bending the sheet -f

about the lower half of the mandrel and
bringing the mandrel into a position coaxial
with the said axles, means for moving the
axles axially to engage the ends of the man-
drel and hold the same in such position, and
means for swinging the members u wardly
about their pivots for the purpose o rolling
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the ends of the sheet about the upper portion
of the mandrel.

8. A pipe forming machine, com rising
the combination of a pair of relatively long
members pivoted at their opposite ends on
a common axis, the membérs in their sepa-
rated position having a mandrel opening
therebetween, a mandrel movable vertically
into and out of the opening and in its outer
position permitting “a metal sheet to be
placed on the members beneath the mandrel,
means for forcing the mandrel into the open-
ing for the purpose of bending the sheet
about the lower half of the mandrel. and
bringing the mandrel into a position coaxial
with the said common axis, means for swing-
ing the members upwardly about their pivots
for the purpose of rolling the ends of the
sheet about the upper portion of the man-
drel, and means engaging the work on the
mandrel and preventing its movement
thereon.

9. A pipe forming machine, comprising
the combination of a pair of relativel long
members pivoted at their opposite ends on a
common axis, the members in their separated
position having a mandrel opening therebe-
tween, a roller journaled in each member at
opposite sides of the mandrel opening, a,
mandrel movable vertically into and out of
the opening between the rollers and in its
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outer position permitting a metal sheet to be .

placed on the rollers beneath the mandrel,
means for forcing the mandrel into the open-
ing between the rollers for the purpose of
rolling and bending the sheet about the
lower half of the mandrel and bringing the
mandrel into a position coaxial with the
axis of the roller carrying members, means
or swinging said members upwardly about
their pivots for the purpose of rolling the
ends of the sheet about the upper portion of
the mandrel, and means for supporting the
mandprel in its lowered position and for pre-
venting movement of the sheet about the

mandrel.
LOUIS E. MILLER.
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