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Be it known that I, FERDINAND DEMING, &
citizen of the United States, residing at Wa-
terbury, in the county of New Iaven and
State of Connecticut, have invented certain
new and useful Improvements in Tube-Form-
ing Machines, of which the following is a
specification, reference being had therein to
the accompanying drawings.

My invention relates to a method and appa-
ratus for the manufacture of seamless tubing
from sheet metal.

The object of my invention is to form seam-
less shells or tubes from sheet metal and to
construct an apparatus for the same that is
simple and effective in its operation, by which
shells or tubes can be made of any desired di-
ameter with the minimum number of reduc-
ing-passes.

To these ends my invention consists gener-
ally in bending or forming a blank or disk of
sheet metal over a mandrel by the action of
rollers which revolve around the mandrel and
have contact with the said blank, thus form-
ing a seamless tube or shell.

My invention also-consists of a machine
having certain combinations of parts and de-
tails of construction, as will be hereinafter
set forth, and more particularly pointed out
in the claims, and embodying generally a main
hydraulic eylinder through which the man-
drel is operated, an auxiliary hydraulic eyl-
inder of smaller diameter than the main cyl-
inder, by which the pressure-plateis operated,
and a plurality of forming-rolls attached toa
rotary carrier, thesaid forming-rolls co6perat-
ing to fold the plate back upon the mandrel
and forming the tube.

Referring to the drawings, in which like
numerals designate like parts in the several
views, Figure 1is a side elevation of the ma-
chine complete.. Fig. 2 is a transverse sec-
tion of Fig.1 upon line A B,showing an end
elevation of the roll-carrier frame. Fig. 3 is
a section of the roll-carrier frame upon line
C D of Fig. 2. Fig. 4is a fragmentary por-
tion of the roll-carrier with the adjusting-
plate secured thereto. Fig. §is a front ele-

vation of the adjusting-plate. Fig.6isa frag-
mentary view of one form of the two pistons
and the pressure-plate.

Fig.7is a fragmen-

Serial No, 682,091, (o model)

tary view of a modified form of the pa,rts‘

shown in Fig.6. Tig. 8 is a side elevation of
the adjusting-plate.

The numeral 1 designates the bed-plate of
the machine, resting upon a suitable masonry
foundation, 2 the main or mandrel cylinder
for operating the mandrel-piston,-and 3 the
auxiliary or pressure-plate cylinder. These
cylinders 2 and 3 aré fastened at their inner
ends to the bulkheads 4 and 5, respectively,
and supported at their outer ends by the stand-
ards 6 and 7, secured to the bed-plate. The
bulkheads 4 and 5 are joined and fastened
rigidly together by the four tie-rods 8, 8', 8,
and 8%. Located between the said bulkheads
4 and 5 is the roll-carrier frame 9, which is
held against longitudinal displacement by the
collars 10 11 upon either side of the carrier-
frame and integral with the said tie-rods,
which are fitted into the said carrier-frame
and there held by the caps 32 32'. The bulk-
heads 4 and 5 and the carrier-frame 9 are
mounted upon the legs 12 12, which are se-
curely fastened to the bed-plate 1.

The numeral 13 designates the mandrel or
forming-arbor; which is secured to the outer
end of the piston-rod 14 by the bolts 15, said
piston-rod being operated by the piston 2.
The forward end of the piston-rod 14 is sup-
ported by the sliding carriage 16, which rests
upon the lower tie-rods 8° 8%, the upper por-
tion of said carriage being fitted into a recess
17, formed in said piston-rod. The piston-rod
18 in the cylinder 3 is of less didmeter than
piston-rod 14, and upon its forward end is
screwed the pressure-plate 19, which may
have aflat face, as shown in Fig. 6, or a con-
caved face, as illustrated in Fig. 7, the form
of the face being governed primarily by the
shape of the forward end of the mandrel 18,
two forms of which are shown in Figs. 6 and 7.

The cylinders 2 and 3 are of the ordinary
type used. for hydraulic work, having the
usual eylinder-heads 20 21, stuffing-boxes 22
and 23, and connecting-pipes 24 24’ and 2525'.

The forward end of the piston-rod 18 is
held rigidly supported by the carriage 26,
which slides freely upon the tie-rods 8 8" 8282,

Adjacent to the rear face of the carrier-
frame 9 is the stripper-holder 27, mounted
upon the tie-rods 8, 8, 8% and 8* and held
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rigidly against the collars 11 by the nuts 28'.
The central portion of the said stripper-
holder 27 is bored out concentrically with the
axis of the mandrel 13, and its rear face is
counterbored at 28 to receive the stripper-
rings. (Not shown.)

The roll-carrier frame 9 is constructed of
two parts, an upper portion 29 and a lower
portion 30, bolted together upon either side
by the bolts 21.

Rotatably mounted in the roli-carrier frame
9 is the roll-carrier 33, which rotates within
the said frame upon the roller-bearings 34,
and upon the flange 35 of which is secured
a plurality of forming-roll brackets 36. An
annular ring 37 is fastened to the rear face of
the roll-carrier 33 by the serews 38 and over-
laps the carrier-frame to prevent endwise
movement of the roll-carrier within the roll-
carrier frame.

The roll-carrier 33 is rotated by the pinion
39 upon the shaft 40, intermeshing with the
spur-gear 41, forming part of the said roll-
carrier. This gear may be made independ-
ently of the roll-carrier and secured thereto
by any of the methods common to the art;

-but I prefer to make it integral, as herem

shown.

The driving-shaft 40 rotates w1th1n the
bearings 42, which are fastened to the lower
portion 30 of the roll-carrier frame 9 and the
bulkhead 5. Any means may be used to
drive the said shaft. Inthe drawings I have

-shown a pulley 43; buta gear may be used, if
-desired, and connected with the main mill-

shaft.
The former-rolls 44 rotate upon the shafts

45, which are fastened to the former - roll
‘brackets 36 by the nuts 46 at an angle to the

axis of the central bore of the roll-carrier 33.

" Each of the said former-rolls 44 is provided
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‘described for the brackets 36.

-brackets.

with a rounded periphery, so that no sharp

edges will be presented to the metal o cut

or mar its snrface. In the drawings I have

shown four former-rolls; but it will be appar-

ent that in some classes of work more or less
can be used to advantage.

The former-roll bxackets 36 are ﬁtted into
recesses in the face of the roll-carrier 33 and
fastened therein by the bolts 483.

- A radial adjustment of the former- 1olls 44

“is acquired by fastening the brackets 36 toa’
-plate 49 and securing the said plate to the

carrier 33 in the same manner as heretofore
The adjust-
ing-plate 49 is made, preferably, of annular
form, having projecting lips 49" upon its rear
face to correspond with the recesses in the

face of the roll-carrier 83 and also provided |

with recesses in its front face for the roll-
In the plate 49 is a series of tapped
holes 50 for the reception of the bolts 48, thus
admitting of a limited adjustment for the
brackets 36, the tapered pin 51 being used to
hold the bracket while being fastened in its
adjusted position.

Inserted in the rear faee of the flange 35

648,929

and in the front face of the carrier-frame 9
are the bearing-rings 52 52', having oppo-
sitely-disposed semicircular recesses, within
which are a plurality of balls 53, the whole
forming a ball-bearing to take the end thrust
when a tube is being formed.

The method by which I form tubing from
blanks and the operation of my improved
tube-forming machine are as follows: When
at rest, the several parts of the machine oe-
cupy the relative positions shown in Fig. 1
of the drawings, the forward end of the man-
drel 13 being slightly to the rear of the face
of the for mm@-rolls and the face of the pres-
sure-plate 19 ad]aeent to the stripper-holder
27. A hot-metal disk or blank having a hole
pierced through its center is thrust upon the
pin 54, projecting outward from the center
of the mandrel 13, and the pressure-plate 19
brought up to the face of the blank by hy-
draulic pressure in the cylinder 3 to the po-
sition shown in Fig. 6. During the whole
operation of forming the tube the pressure
in the eylinder 3 is maintained at its maxi-
mum. The roll-carrier 33, carrying the form-
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ing-rolls, now begins to rotate,and the form- -

ing-rolls are carried around the mandrel or
forming-arbor in a circular path concentric
with the axis thereof. In some cases I pre-
fer to have the roll-carrier rotate continu-
ously; but, if desired, it may be started be-
fore each successive tube-forming operation.
The mechanism for starting and stopping the
driving-shaft is not shown, it being common
in the art and not material to my invention.
When the roll-carrier hasbegun to rotate, the
mandrel 18, carrying the hot disk or blank, be-
gins to advance, actuated by the hydraulic
pressure upon the end of the piston-rod 14
within the cylinder 2. 'When the disk orblank
comes in contact with the forming-rolls, they
begin to rotate about their own axis by fric-
tion and the blank is bent or folded backward
upon themandrel 13. Themandrel continues
to advanee through the central bore of the
roll-carrier and the forming-rolls continue to
rotate about the axis of the mandrel and roll
and bend the metal blank down close upon
the said mandrel, thus forming a seamless
shell or tube. There being a greater pressure
upon the mandrel than upon the pressure-
plate, due to the difference in the respective
areas of the cylinders 2 ahd 3, the pressure-
plate is forced backward as the mandrel ad-
vances, but still keeps a constant and in-
variable pressure upon the blank and pre-
vents the same from becoming displaced. It
will be noticed that during the pass of the
blank throngh the forming-rolls the rolls ac-
quire arotary movement about their own axis
and travel in a rotary and spiral path about
the axis of the mandrel, thus giving a con-
tinuous sweep of the rolls around the blank
and reducing the friction on the blank fo a
minimum. After the blank has been formed
into a tube or shell around the mandrel as a
result of its pass through the forming-rolls,
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the pressure upon thé mandrel and pressure-
plate is removed, the stripper-rings are in-
serted in the counterbore 28 of the stripper-
holder 27, the action of the mandrel is re-
versed, and while traveling backward the
finished shell or tube is forced off the mandrel
by the strippers.

I have not shown or described the stripper-
tings used in foreing the tube from the man-
drel, as they are Well-known devicés common
to the art of tube-making, and any form of
stripper-rings can be used in my machine.

By using smaller mandrels and making a
number of successive passes through the form-
ing-rolls the tube can be reduced by gradual
stages to the desired diameter:

InFig. 7 a form of mandrel is shown having
a rounded forward end, which is a desirable
form for use in all passes after the first, but
is not essential.

The radial adjustment of the forming-rolls
for the successive passes is acquired by the
use of the adgustmmplate 49, as heretofore
described.

In Fig. 1 each of the forming-rolls is shown
as occupying a position equally distant from
the face of the roll-carrier, and in Fig. 3 they
ave shown as occupying positions at varying
distances therefrom. HKither construction is
used, thelatter beindpreferable for the finish-
ing pass.

Tubes drawn duectly from castings are
never perfect, as the metal-is not unlform
being porous and unsound, and the drawing
process weakens the same by disinfegrating
the fiber. Again, if the metal is wrought in-
stead of cast the drawing process has the
same effect upon the fiberto a greater or less
degree, according to the quality of the stock,
thus resulting in a weakened tube. In my
improved method if a cast- metal block is
heated and then drawn between rollers to the
form of a disk and said disk then heated and
bent and formed into a hollow tube or shell
on the mandrel by the spirally-operating roll-
ers the product is as nearly perfect as it can
be made, there being no weakening of the
metal or disintegrating of the fiber, such as
in the drawing process.

In my machine much heavier stock can be
operated upon while in a hot state than conld
be drawn by the old methodsin a draw-beneh
when cold, larger reductions can be madeat
each pass through the rolls by having the

- €0,

forming-rollsrotate, wear upon the partsis re-
duced to a minimum, and a constant regrind-
ing and resizing of dies are not necessary.

There are many minor changes and altera-
tions that can be made within my invention,
and I would therefore have it understood that
I do not limit myself to the exact construc-
tion herein shown and described, but claim
all that falls fairly within the spirit and scope
of my invention; but

What I claim as new, and desire to secure
by Letters Patent, is—

1. In a machine of the character desceribed,
having a hydraulic cylinder at either end
thereof, and an upright frame midway be-
tween said cylinders and secured thereto by
suitable tie-rods, the combination therewith
of a piston operative within one of said cyl-
inders and having a forming mandrel or ar-
bor secured to its outer end, a piston of less
diameter operative within the other of said
cylinders and carrying a pressure-plate upon
its free end, an annular roll-carrier having
a spur-gear around the outside thereof, and
rotatably mounted within said frameandheld
against endwise movement, a plurality of
overhanging roll-brackets adjustably secured
to one face of said roll-carrier, and a plurality
of forming-rolls rotatably secared to said roll-
brackets, all constructed and operating sub-
stantially as described.

2. In a machine of the character described,
the combination with a hydraulic eylinder, of
a mandrel or arbor of substantially the same
or greater length than the finished tube, a
carrier-frame rigidly secured to said cylinder,
an annular roll-earrier having a bore there-
through concentric with said mandrel and
provided with a flange upon one face thereof,
a pinion, the teeth of whieh mesh into teeth
upon said roll-carrier for rotating the same, a
plurality of overhanging roll-brackets fixed
to one face of said roll-carrier, forming-rolls
rotatably secured to the outer end of said
brackets, and means for advancing the said
mandrel and rotating said rolls around the
same at one and the same time, substantially
as described.

In testimony whereof I afﬁx my signature
in presence of two witnesses.

FERDINAND DEMING.

Witnesses:

"GEORGE E. HALL,
PATRICK T. O’CONNOR.
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