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UNITED STATES

PATENT OFFICE.

JOHN B. ROOT, OF NEW YORK, N. Y.

IMPROVEMENT IN MACHINES FOR MAKING SPIRAL JOINTED METALLIC TUBING.

Specitication forming patt of Letters Patent No. 183,328, dated October 17, 1376 ; application filed
April 10, 1876.

To all whom it may concern: '

Be it known that I, Jouy B, Room, of the
city and State of New York, have invented
certain new and useful Improvements in Ma-
chines for Making Metal Tabes, of which the
following is a specification:

The machine to which this invention relates
is designed for the mauufacture of that class
of metal pipes or tubes in which-the seam

formed by the joining of the edges of the skelp’

or blank assumes a spiral form—a mode of con-
struction that not only gives great strength
aud stiffness to the pipes, thus permitting a
much lighter gage of metal to be used than
would be possible where the lon gitudinal seam
is adopted, but also greatly facilitates, and
thus cheapens, the manufacture,

The machine hereinafter described and illus-
trated in the accompanyin g drawings is eapa-
ble of shaping up into tubular form a blank of
any desired width, and of making tubes of any
desired diameter. It will also produce tubing
of auy required length, the length of the fin-
ished article being determined only by that of
the blank fed into the machine ; and this blank,
in turn, may be formed by locking or riveting
or otherwise fastening oune plate or sheet of
metal to another to any indefinite extent,

Referring to the-accompanying drawings,
which illustrate the essential parts of the ma-
chine, Figure 1 is a blan thereof. Fig. 2isa
side view, partly in elevation and partly in
section, the section being along the dotted
line z x of Tig. 1. Fig. 3 is a vertical trans-
verse section of the roll-frame along the axes
of the first set of beading and flanging rolls.
Fig.4 is a plan and section of a blank of sheet
metal, the edges of which have been pbrepared
tor forming an iuterlocking seam by passing
through the rolls of a roll-frame, Tig, 5 shows
a transverse section of a sheet-metal blank
shaped for forming a lap-joint; also, a trans-
verse section of a pipe formed from such blan k.

fig. 6 is a plan and section of a blank of heav-
ler metal, prepared for formin g adifferent kind
of lock-joint. Tig, 7is a plan of a traveling
belt or chain for guiding the blank around the
mandrel. * Fig, 8is an elevation of the same.
Fig. 9 shows, in plan and elevation, a series
of friction-trucks adapted to form the guide-
chain around the mandrel,

Fig. 10 is an en- _

larged view of the tucker and grooved shoe,
by means of which the folds of the interlock.
ing seam are prepared for the action of the
seaming-roll. Fig. L1 shows the sliding brack-
ets and miter-gears that form the self-adjust-
ing connection between the roll-frame and the
main shaft.

The machine is composed of three general
subdivisions: First, the gnide or roll-frame, by
means of which the blank is supported and
guided in its passage to and eutry upon the
mandrel, and which, if occasion requires, is to
be provided with suitable beading and flang-
ing rolls for giving the edges of the blank the
proper shape for producing the desired form
of interlocking and overlapping seam; second,
the revolving mandrel and its accessories, up-
ou and by means of which the blank is wound
spirally into a tabular form ; third, the finish-
ing-rolls and connected appliances, by means
of which, after the blank has been brought in-
to the tubular form, the seam is closed and
finished. :

- Referring to the drawings, A A’ represent
a guide or roll frame provided with a series of
beading and flanging rolls specially designed
for shaping a plain sheet-metal blank into the -
form shown in plan and section in Fig. 4,

B B/, C U and D D’ are three sets of ribbed
and grooved rolls, by means of which one
edge of the Llank is brought into the beaded
form, the edge of the blank passing between
the ribbed and the grooved roll of each set,
and the rib and groove of each succeeding set
of rolls being made somewhat sharper than
in that immediately preceding, so that the
change of form will be effected gradually, 1
B are the flanging-rolls, by means of which
the other edge of the blank is turned up into
a flange. These flanging-rolls, preferably, are
upon the same shafts as the first set of bead-
ing-rolls. :

With view to assist the feed of the blank,
the first set of rolls may be connected by
worm-wheels, miter-gears, or otherwise with
the driving-shaft, and the number of sets of
beading-rolls used in any given machine will
depend upon the form to be given to ths edge
of the blank, and upon the character of the
metal employed.

To compensate for any inequality in the
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thickness of the blank, particularly for the
seam produced by locking the edges of two
sheets of metal together in extending the
blank lengthwise, the bearing of the upper
roll of each set should be made adjustable by
means of springs, as shown at a @ in Fig. 2,
and a similar adjustability should be given to
the seaming-roll hereinafter described.

Suitable Ings, as shown at b o’ of Fig. 1, are
provided on the interior faces of theroil-frame
for supporting the blank, and for the purpose
of partially turning over the flange formed
upon the one edge of the blank by the flang-
ing-roll, a guide may be attached to the inner
face of the frame bebind the flanging-rolls,
the groove in such guide being, for this pur-
pose, made somewhat inclined on its face.

This guide may also,.Ly means of a set-
serew, ¢, working in a slot, be made adjustable
to and from the mandrel, so as to be kept al-
ways in proper working relation to the man-
drel in the different positions which the roll-
frame may be made to assume,.

Iustead of using beading and flanging rolls
of the forms shown in the drawings, which
would reduce the blank to the shape shown in
section and plan in Fig. 4, any other forms
way be used, according to the requirements
of the special style of joint which it is desired
to make. TFig.5 shows a lap-joint, to produce
which calls for rolls of a very simple character.
In Fig. 6 there is shown in plan and section
still another form of ‘edges, and one which is
specially adapted to heavy metal.

These edges may be brought into this form
by proper reducing-rolls or milling-tools before
the blank is fed into the rolls of the guide-
frame, in which event these rolls may be made
perfectly plain; or these rolls may be formed
into milling-tools, and thus be made to shape
the edges of a skelp of heavy metal upon the
same machine that winds the skelp up iuto
tubular form.

In order to accommodate the roll-frame to
blanks of different widths, the side A’is made
adjustable toward and from the side A, by
means of the slotted arms F and G, whieh &re
properly gibbed to the opposite sides of the
frame, the required adjustment in any given
case being secured by means of set-screws d
and e working in the slots in these connecting-
arms, or in any other available way.

Any lateral adjustment of the operative
width of this roll-frame calls for a correspond-
ing adjustment upon their shafts of the flang-
ing-rolls, (when flanging-rolls are used,) which
may be effected in the ordinary way.

The ‘guide or roll frame must always be
placed at such an angle to the mandrel, (de-
pendent in any particular case upon the diam-
eter of the mandrel and the width of the blank,)
that the advanced edge of the blank, after
making one turn around the mandrel, will
properly interlock or conneet with the other
edge of the blank where it is just passing off
from the gnide-frame and onto the maudrel.

Accordingly, whenever with a mandrel of a

given diameter a change is made in the width
of the blank, a corresponding change must

‘be made in the angle at which the blank feeds

upon the mandrel; and the same necessity
will Le found to exist whenever, with a blank
of given width, the diameter of the mandrel
is changed. This necessity is provided for by
pivoting the guide or roll frame to the bed of
the machine, as at H, which permits the frame
to be brought at any desired angle with the
mandrel. The frame can be held,in proper
position, when once adjusted, by means of set-
screws, bolts, or any of the usual appliances
adapted therefor, or by means of a tdngent
screw located at the front of the machine,
which also constitutes a very ready and accu-
rate means of effecting the angular adjust-
ment of the frame. - o '

It will be understood, of course, that when
the guide-frame has been properly adjusted
for the working of a blank of any given width
and the making of tubing of any given size,
it is to remain stationary till a readjustment
is required for a blank or a tube of different
width or diameter. -

By providing a slot in the bed of the ma-
chine for receiving the bolt H, which is the
pivot of the roll-frame, this frame may be
moved bodily to the right or left along the
line of the mandrel, as circumstances may re-
quire. This slot is shown in dotted lines in
Tig.1. The mandrel I is placed at the tail of
the roll-frame, and is cansed to revolve by any
suitable connection (as shown in the drawings,
by means of belt and pulleys) with the main
shaft. It has its bearing in a collar, J, which
is gibbed to the fixed support K, and can be
adjusted at any desired height upon such sup-
port by means of the slot and set-screw L, or
by means of an elevating-screw and nut. The
object in thus making this mandrel-bearing
vertically adjustable is to permit of the use
of mandrels of different diameters, according
to the size of pipe which it is desired to make,
which calls for a lowering or raising of the
bearing with each change of the mandrel, in
order that the upper face of the mandrel may
always oceupy the proper position relatively
to the delivery end of the guide-frame. The
maundrel may be provided with-a spiral guide,
M, for giving direction to the blank after it
leaves the roll-frame. This spiral guide is
made detachable, as it must be changed- with
each change of mandrel. Also, it is attached
to the collar which forms the mandrel-bearing’
by means of a slotted arm and seb-screw.
This enables the guide always to be accurately
adjusted to the edge of the metal as it leaves-
the delivery end of the roll-frame. The face
of this spiral guide may be made plain, as
shown in the drawings, or it may be provided
with friction-rolls to facilitate the movement
of the blank. The mandrel is also provided
with a metal band or strap, N, passing spirally
around it, for cansing the blank to hug the
mandrel aud wind upon it. . It may be either
stationary, as shown in Fig. 1, or arranged to
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travel like a belf, as shown in plan and eleva-
tion in Figs. 7 and 8; and it may be a plain

band or chain, or a series of tracks or tric-

tion-rolls, as shown in plan and side view in
Fig. 9.

When the traveling band or chain is used,
without friction-rolls, it should be driven by
‘some suitable connection with the main shafs,
in which case it not only serves as a guide,
but also, by closely embracin g the tubing, aids
in drawing the work through the machine.

The gunide band or chain herein provided
for differs materially from the curved-plate
guide sometimes used for kindred purposes,
in that the band or chain can be made to en.
circle the mandrel completely, and can also be
readily adjusted to mandrels of different sizes.

_ The outer end of the mandrel is supported
upon a roll, O, which is mounted upon a shaft,
P. This shaft may simply revolvein its bear-
ings by frictional contact of the roll O against
the tubing, or it may be driven by any suit-
able connection with the main shaft. One end
of this roll-shaft has its bearings upon the
standard R, and this standard is made vertic.
ally adjustable by means of screw and nut or
otherwise, in order that its height may be va-
ried according to the diameter of the particu-
lar mandre! used. This supporting-standard
is also made adjustable longitudinally of the
mandrel by means of a slot in the bed of the
machine and a set-screw, the object of this
lateral adjustment of the standard being to
change its position according to the require-
ment of the special mandrel or the special
width of blank used, so that the roll O will
always be directly under the seam, which will
cause the roll to act as a finishing-tool for the
more completely closing the joint or seam.
This vertical and lateral adjustability of the
roll O and its supporting-standard R ealls for
a corresponding adjustability in the shatt P,
which may be effected in any of the usunal
modes.

After the two edges of the blank have inter-
locked, as above described, the seam is to be
setdown by meansofa seaming-roll, 8, which is
located at the rear of the roll-frame and direct-
ly over the wandrel, and to facilitace the clos-
ing of the joint when a thin sheet-metal sheet
is used, and an interlocking joint is being
made, a tucker, m, and grooved shoe n may
be used, as shown in Figs. 1 and 2, an enlarged
view of these devices being given in Fig. 10,
which also shows their action on the partially-
formed seam. The tucker is a pivoted lever,
and should be so set in any given case as to
crowd the folds of the seam firmly against
each other, and, preferably, it should be held
up to its work by means of a spring which
will permit it to yield slightly to any irregu-
larity in the thickness of the seam.

Instead of using the tuckera simple groove
might be employed ; but it should be made
‘somewhat inclined, like that shown in the
drawings, and should be a little wider on the
side where vhe seam enters it than on the side

where it leaves. When, again, a simple lap-
joint is being formed, or a tube is being made
from a skelp like that shown in Fig. 6, both
the tucker and the shaping-groove in the shoe-
piece may be wholly dispensed with.

After the seam has passed under the action
of the tucker and shoe and of the seaming-
roll, it is acted on by the roll O, which is thus
made to serve as a finishing-roll; but this par-
ticular function of the roll O, while servicea-
ble, is by no means indispensable.

It will be observed that the seaming and
the finishing roll operate by clamping the
tubing against the mandrel to draw the work
through the machine; and to this end the
surface-movement of these rolls and of the
mandrel should be faster than that of the
rolls in the roll-frame; otherwise the metal will
be crowded forward too rapidly, and will
buckle up or rumple. It will thus be seen
that the main function of the first set of rolls
in the guide-frame, so far as regards the feed-
ing of the work, is limited, practically, to the
first starting of the blank into the macline.
In causing the mandrel to revolve, and thus
utilizing it, as above set forth, for drawing
the work through the machine, consists one
of the peculiarities of the present invention.
This mode of advancing the work, as compared
with the use of a stationary mandrel and
feed-rolls, by which the work is pushed forward
over and around such mandrel, will be found
productive of great economy of power, and
will enable one to dispense with the appliances
that otherwise would become necessary to
prevent the metal from buckling,

By setting the finishing-roll O so that, in-
stead of running exactly with the seam, it will
run angling with it, it can be made to aid ma-
terially in drawing the tubing from the man-
drel. As the seaming-roll, which is driven
from the main shaft, must be eapable of occu-
pying different positions with the various
changes of the roll-frame, it is connected with
the driving-shaft by means of automatically
adjustableorsliding connections; and the same
is the case with the driven set of beading and
flanging rolls. These self-adjusting connee-
tions consist of the two sliding brackets T
and V and the miter-gears » #/ and s s’ and tbe
worm-wheel gears ¢ and u. The two brackets
are swiveled together by a shaft, upon which
the miter-gears 7’ and s are keyed, the faces of
the brackets, where they are in contact, being
also rabbeted together. The bracket T slides
freely upon the main shaft W, the gear 7 being
feathered to the shaft, so as to move freely
with the bracket, while the bracket V and its
gear ¢ slides in a similar manner on the
counter-shaft X. The bracket V is supported
in part by a bearing upon the extended arm
of the side A’ of the roll-frame, wherehy it
acquires greater steadiness. The worm-wheel
geare ¢t and w are coustructed to slide upon
their shafts, as required by the different ad-
justments of the roll-frame.

Ordinary miter or bevel gears may be used
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instead of the worms and worm-wheels shown
in the drawings. )

The chief advantage in these self-adjusting
connections between the guide or roll frame
and the main shaft lies in the fact that they
permit of an adjustment of this frame while
the machine is running. This sometimes be-
‘comes exceedingly necessary,in order torelieve

the binding of the work when it is found to be-

‘crowding or running too tight, which is spe-
cially liable to occur when first starting a new
* piece of work npon the machine.

‘What is claimed as new is—

1. The combination of the revolving man-
drel, the stationary guide-frame for guiding
the work onto the mandrel at an acute angle,
‘and the seaming-roll, these parts being ar-
ranged to operate substantially as described.

2. In combination with the revolving man-
drel, the beading and flanging rolls, by means
of which the edges of the blank or skelp are
shaped for forming a spiral lock-joint while
passing over the roll-frame,

3. The spiral gunide upon the heel of the
mandrel, made detachable and adjustable, sub-
stantially as and for the purpose described.

4. In combination with the roll-frame, the

vertically-adjustable mandrel-bearing, which
permits the use upon the same machine of
mandrels of different diameters, substantially
as described. )

5. In combination with the revolving man-
drel, a guide band or chain encireling'it, sub-
stantially as shown and described, and for the
purpose set forth. i ,

6. The tucking-lever and grooved shoe, or
equivalent mechanism, for closing up and in-
clining the folds of the seam, preliminarily to
the action of the seaming-roll, substantially
as described. )

7. The. guide or roll frame, pivoted to the
bed of the machine, so as to be adjustable to
different angles relatively to the mandrel, sub-
stantially as and for the purpose described.

8. In combination with the pivoted and ad-
justable guide or roll frame, the swiveled hang-
ing and sliding brackets, as a means of con-
veying power from the main shaft to the rolls

of the guide-frame.
JOHN B. ROOT.
Witnesses:
RosT. H. DUNCAN,
BENJ. A, SMITH,




