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AMERICAN TUBE WORKS, OF SAME PLAOE.

IMPROVEMENT IN MACHINES FOR FORMING TUBES OF CAST INGOT‘.:-

Specification forming part of Letters Patent No. 185,378, dated December 18, 1878; apnlication Aled -
- April 8, 1676

To all whom it may concern: -
Be it known that I, THOMAS WRITEHOUSE,

- of Boston, county of Suffolk and State of Mas-
.. sachusetts, have invented. certain new' and
- useful Improvements in the Manufacture of-

Metal Tubes, of which the following is a speci-

- fication: .
" This invention relates to the manufacture of -

tubes:from metal, such as brass, copper, &c.,
and: under it the required tube is produced

from-a thiek hollow casting or ingot, which is

first closed, flattened, and lengthened by pass-

- ing it between snitable rolls,and is then shaped
. in cross -seetion, as hereinafter described, by

passing it between rolls of suitable shape there-
for,and is afterward passed between rolls, each

. pavirg wmrresponding - semicirenlar-groove,

and, as it passes.between said grooved rolls,
drawn over a bulb or mandrel head so shaped
and: located vithin the grooves of the two
rolls as to open it—the said blank—into & cy-

+- lindrical tube as it continues to pass onto the

said bulb-head frow the continued rotation -of
the said grooved rolls, all as hereinatter fully

wdescribed. - ‘

For producing a metal tube in the manner
above sescribed, this invention cousists in
thickebing up and ronanding off both edges of
wire dattened and elongated metal blauk, as
bereivafter described, by passing it through
rolls of suitable shape ‘therefor, but, by pref-
erence, as hereinafter particularly deseribed ;
and, also, is consists ir the combination, with
said shaping-rolls, of a guideway or box, con-

.structed -and arranged as  hereinafter de-

iscribed, to hold the blank against spreading
at its edges as it is actéd upon by the shap-
ing-rolls, all as will hereinafter fully appear.

This inveniion further consists in the loca-

tion, within the openjng. of the circular groove
of the grooved rolls, of a mandrel or bulb-

- head, for opening out the metal blaunk into a

tube. This mandrel is suitably held from be-
hind, and is unconfined or free at its front
‘end, which is the end at which it receives the
blank, to openr it out into a tube, and it is ad-
justed to project to the frons of the nip of ihe
tworolls on the metal passing between them

and over the mwandrel. This mandrel, in its.
\ocation and said front projection, as above

stated, is of the same shape and size as.it has
within ‘and just back .of the nip, or, id other
words, within and just back of the vertioal
plane of the axis of the two rolls, but at its
said uncontined and free énd it is made of & -
taper or pointed, all as will hereinafter more
fully appear. - - S
The pointed or tapered end of the mandrel
opens out the closed blank as it is advanced
by the rotation of the rolls, so that it can‘pase
on to the said front projection of the mandre},
which is of the -same’ shape and size as that
of the mandrel within the nip of the rolis, and
- from. thence into atid beyond the nip of the
rolls, and by having the mandrel of the ssme
size and sbape just back and in advance of
- the-nip of the rolls-as it is within-snid nip-the .
metal blank ‘has-a support in advanee-and
back of the nip of the rolls sufficient te pre.
vent its being .jammed or forced down:over
the receiving and pointed or bulb head of tle
mandrel- and baek of the nip of the rolls by
the rolls as-they revolve and draw the metal
‘blank in and between them and over the man-
drel, to open it out from a closed and flattened
blank directly into a round shape correspond-.
ing to the-reund shape in cross-section of the
- mandrel at the nip of the rolls..- .
- This advance support of the métal blank in -
its passage to the-nip.of the rolls prevemnts its
block on the mandrel whichy without sach . .
support, would occur, “The support back of
the nip of the Yolls secures a more perfect-
shaped tube, as it holds the open metal tube
from a sudden centraction as it escapes from |
the -action and nip of .the rolls, and, besides;,
it ﬁolds the metal the batter to the nip of the
rolls, .o
This invention farther consists in the com- .
“bination, with the semicircular grooved rolis
_and their opening maundrel or bulb, of & guide-
‘way and sapport for the metal blank as:it
passes to the grooved rolls; aud, also, it con-
sists in the arrangement of ‘this. gnideway
and support for being set up to and back from
the grooved rolls, aud also, in combiunation
therewith, of arranging it so it can be adjust-
ed and set, for grooved rolls of varying sizes
-arranged side by side between common stand-
ards or supports. :
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* The figures of the accompanying plate of
drawings illustrate my invention. ol
_In Plate 1, Figure 1 is.a plan view, and
Figs. 3, 3, 4, 5, 6, 7, and 8, views in detail, to
be bereinafter more particularly referred to.
In Plate 2, Fig. 9 is a vertical. gection along
line # 2, Fig. 1, Plate 1; and. Fig. 10 a-cross-
vertical section along line y y, Fig. 9. i :
In the drawings, A A represent standards
- or supporis, carrying at one end the grooved
rolls for rolling and shaping the hollow metal
ingot or blank before opening it into a tube,
and at the other end a series of semicircular
grooved rolls, with the bulb-or mandrel-head,
by which the blauk, rolled and shaped in the
firet grooved rolls, is opened into a tube
.- The grooved rolls B havea series of grooves,
6, b, 0, d, ¢, aud f, and by the grooves a, b, ¢,
.and d.of the series the hollow ingot or blank
is closed, flattened; and lengthened, -and. by

- the grooves ¢ and_f the then flattened and

lengthened blank is shaped by the first
grooves, ¢, upon one side, and by the second
grooves, f, upon the other side.

The.opening - rolls C are shown in a series
of different sizes for different sized tibes,and
these different sizes are side by side -between
& common pair of standards. :

For each pair of grooves ¢ and f of the
grooved rolls B there is a guide box or way,
g, with upright sides &, that are at a distance
apart equal to the width of the blank to be
shaped: by the grooves, and the width be-
tween the sidesis a little less—say,about one-
eighth inch—than the width.of the grooves
in relation to which the guide-box isarranged;

The sides & of each guide- box extend to

- the periphery -of the rolls, and at their end

toward the rolls they are shaped, as shown,
to correspond substantially with -the periph-
ery of the rolls, and to set as closely as pos-.
sible, without contact with the rolls, to the
“bite” or nip of therolls. - - . . -
These guide - boxes g g rest on a suitably-
located beam of the standards A A, and they
are . secured to. each beam D by a headed
-8crew-bolt, I, and uut m. The head of the
bolt I is counter -sunk in the guideway, and
and the guideway is slofted so that by loos-
ing the screw-nut m the guideway can be set
" up to'and away from the shaping - rolls when"
desired; and the slot n of: the supporting- -
beam D, through which the screw-bolt passes, -
allows the gnideway to be adjusted in the

- “length of the beam as may be desired, and, as is

obvious, by simply turning up the nut m, the
guide - box g can be rigidly fastened in posi-
tion. - L S
E, a eylindrical bulb or mandrel-head, This
bulb or mandrel-head lies between and in the
grooves of a set of the circular-grooved rolls

@, At the back of the grooved rolls the man-
' “drel - stem o lies in"a trough, G, supported in -

a saitable frame-work, H, and it backs agaifist’
a head - board; I, suitably braced: from the

. .main standards A A, leaving its front end

- free and unconfined. ' The bulb or mandrel-

head projects to the front or receiving side of
-the grooved rolls C C from the nip of the rolls,
#hieh is in the vertical plane of the axig of
the rolls. - This projeetion % of the mandrel
is of the same size and shape as that of the
mandrel at the nipping:plane » of the rolls,and
its length is such—say, one-half an inch—us to
support the metal blank which is being drawn
through the rolls over the mandrel, against
the compression’ of the rolls in front of the

“nip of the rolls, and thereby prevent a jam-

ming or setting of thie blank over the front
end E' of the mandrel, which would -occur-
were the mandrel not so-extended and pro--
Jgeted forward between the nip of the rolls
and the front end B~ The mandrel just back
(as at w) of the nip of the roller' C is of a
similar size and shiape.to that at the nip, and'
beyond this the head tapers. DR
- It is important to préeserve this uniformity
-between the size and shape of the mandrel at -
and back of the nip, for the reasons which
have before been given. . SRR
. The front end E, beyond the front projee. -
tion u of the mandrel is of a pointed or con- -
‘ical or other suitable taper or shape, as'shown
in-the drawings. This taper of said front or

{ head B secures. the gradual opening- out -of

-the blank from its closéd and flattened condi-
tion, and also gradually prepares. and opens
it out for passing on and over the mandrel
projection % and from thence into aud out of
the nipping- plane » of the. rolls, and thus a
closed blank is opened from its flattened con- -
dition directly out into & rouund tube at one
operation or rolling, ' . _

J is a guideway for receiving the blank to
be opened by the grooved rolls C and man-
drel B. This gnideway is alohg the length of
a bean, J?% and the beam is siapported at the
outer end ¢ upon a hinged post, and at its,
inner end in a box, K, which is adapted by a
slot, p, in frame-beam A, and screw bolt and -
nut, to be slid along and adjusted on the beam
and then fastened against displacement, so
that the same guidé-box may be used for any
pair of.a series of grooved rolls, C, arranged
between: the common support,

- Li are stops on the guide-beam, to limit the.
tbhrow toward the grooved rolls, and § holes to
receive the hinged post M in the varied posi-
tions of the guideway, as adjusted, so as to
have the outer end of ‘the guideway always

properly supported. ... .
In the manufacture of tubes with.a machine

of ‘the construction herein described, I first

cast a short tube or ingot of a cross-section,
such as shown in Fig. 7, and then wash the
inside of the tube with salt and water, which

- prevents the inner surfaces from adhering to-

gother when afterward closed. by rolling. I
now heat the ingot to a red heat, and pass it, .

first, between the first grooves a, then, turn.’ -

‘ing it-over, betwéen. the- second’grooves; b,
then, again turning it over, between th‘eﬁthiﬁi .
grooves, ¢, and then, again turning it over, be.
tween the fourth grooves d. By this seriesof
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grooves the blank shown in Fig. 7 is flattenegd
aud lengthened, and is left in a straight strip,
which T then pass between the grooves e, by
which vne side or face of the strip is rounded
at its edges and there thickened, as at ¢, Fig.
8, and then, being turned over, is passed be-
_tween the grooves f, by which its other side
or face is similarly shaped, at the same time
-presenting the shape given to the blank by the
grooves. In both of these last rollings the
strip is guided to the rolls by the guide-boxes g.
The herein-described projection and fit of
the sides h of the guide-boxes to the rolls, in
connection with the gréater width of the
grooves, compared with the width between said
sides b, holds the metal blank as it passes to
the comprassing-grooves frow spreading at its
edges to such an extent that when it enters
into thie grooves of the rollsits edges will pro-
ject beyond each side of the grooves between
‘the roli, and. thus, cbviously, no fin or rib can
bemade at the edges of the blauk, as the blank
is wlolly within the shaping-groove of the up-
per and lower rolls. This protection against
a spread of the blank is secured, practically,
for the whole length of the blank, aithough, it
is true, for a short distance, tae end of the
blank last entering thé grooves has its edges
unproteeted by the sides &, for the reason that
‘there is, necessarily, an uncovered or exposed
““space “between the sidesh and the grooves;
but this space, under my constraction of the

sides & to fit the peripheries of the rolls, is’

necessarily small. The formation of fins or
ribson the blank beeanse of it,as above stated,

- i in fact of no practical account or conse-
quence in the manufacture of metal tubes un-
der this improvement.

In-all the rolling above described the metal
should be at the proper heat. The blank, thus
being properly rolled and shaped, i3 again
heated to a red heat, and, Leing partially
opened at one end, is now laid edgewise in the
guide-beam, and then the beam set up to the
grooved rolls, at the same time forcing the
partially-opened end of the blank on the man-
drel-head or bulb, over which the blank is

then drawn from the rotation of the rolls, and
made into a tube of the diameter of the straight
portion of the mandrel. The sides of the
guideway J hold the blank firmly against the
action of the drawing and grooved rolls. An
inclined shelf, N, fixed along one side of .the
grooved guideway, directs the blank into the
groove of the way. :
Having thus described my invention, what
I clatin; and desire to secure by Letters Pat-
ent, ig— - ﬂ o
1. In the mapufacture of tubing from hol-
low cast ingots, such as herein described and
shown, the particular construction of man-
drels for opening ont, and over which to draw,

_said ingots, and the location of it in relation

to the bite of the rolls, as specified. ‘

2. The combination of the grooved rolls O,
mandrel or bulb head E, and guideway J, the
latter being constructed to guide and hold the
metal blank as it is opened ou the mandrel E,
and being arranged to be slid forward and
back as to the rolls O, all substantially as de-
scribed, for the purpose specified.

3. The guidéeway J forrolls C and its guide-
box g, secured by screw-bolt to the slotted
beam, in combination with the hinged:outer
leg or support g, all arranged together for op-
erating and sefting the guideway J, substan-
tially as deseribed. C .

4. In the manafacture of metal tubes—from
hollow ingots, thickening and rounding both
edges of the flattened and elongated blank
by passing it between rolls having shaping-
grooves, substautially suach asherein described.

5. A guide-box, g, for shapiug-roll grooves
¢ and f, which has sides k, constructed to fit
the periphery of the rolls to:receive between
them the metal blank to be shaped, in combi-

nation with either groove e-or.f, having &

width greater than the space between the box -

sides h, all substantially as described, for the .

purpose specified. :

THOMAS_WHITEHOUSE.

‘Witnesses: :
EpwIN W. BROWN,
G®o. H. EARL.



