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Io all whom it may concern:

- Be 16 known that I, WILLIAM ARNOLD, of
Barnsley, in the county of York, England, en-
gineer, have invented certain Improved Ma-
chinery for the Manufacture of Boiler-Flue

- Tubes, of which thefollowing is aspecification.

IO

This invention relates to a novel arrange-

ment of machinery for shaping up eylindrical

tubes into a barrel or double-cone section with
flanged ends, for the purpose of constructing

- therewith steam-boiler flues, which, besides
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presenting a large heat-absorbing surface to
the flame and heated gases of the furnace-fires,
will possess an increased power of resisting
the external pressure of the water in the boiler

as compared with cylindrical tubes of like

welght.
In preparing tubes of this chara:cter it 18 es-

sential that the operation of shaping and flang- .
ing them should be carried out with great ex-

pedition, because the metal under treatment
must be worked while at a high heat.to pre-

vent the fiber of the metal being distressed or .

weakened during the manu‘faebure. To effect
this compound operation of shaping and flang-
ing at one heating of the metal, 1 employ the

~arrangement of machmery illustrated in the

drawmgs where—

Figure 1 is a front view of my improved ma-
chme Fig. 2 is a plan view, and Fig. 3 is a
side elev‘ation, of the same. I'ig. 4 is a. sec-

tional view of a removable bearing for the axle |

of the main shaping-roll, the same being shown
In section with its supporting-bracket; and
Fig. b is a longitudinal sectionof a boiler-flue
made up of tubes manufactured by my im-
proved machine.

This machine con51sts, mamly, of a set of
shaping-rolls, between which the tube is sub

40 jJected to a rollm g-pressure.
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A A is the main framing, set upon a hollow
foundation, B B, the front part of which is
open to promde spa,ee for. the pendent work
under treatment. Hinged to the front partof

‘the framing A -is a bracket, C, fitted with a

bearing, c, ¢, for supporting the front end of a
driven horlzont'ﬂ axle, D, which extends rear-
ward of the framing A, andhas its rearmost
bearing in a casting, A’. Xeyed to this axle
1s a roll, E, having a profile corresponding to

the line of section which the tube is designed
to receive, and above this roll are three rolls, | pivoted to a fixed portion of the framing A.

i -

| F* F’ ]3‘2 the counterpa,rt of the lower roll

mounted in a pair of vertically-sliding frames
fitted to theinner sides of the end frames, A A.
These sliding frames G G depend from &dJlISt-
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ing-screws g g, which work in tapped holes in

‘the frames G, and are free to turn in sockets

made for them in the main flammg Kach
screw ¢ is fitted with a bevel-pinion, ¢’, which
pinions rest upon the top of the framing A

and serve to carry the whole weight of the

three top rolls and their axles The screws
are also fitted with collars ¢ ¢*, which will pre-
vent the screws from being forced upward by

| the back- -pressure of the tOp rolls.

60

H H’ is a pair of small rollers set to work in

a vertical plane, for the purpose of bearing

upon tne ends of the tube and bendmg them
up into flanges.
"The hmged bracket, C,w hth carries the bear-

ing for the front end of the axle D,isemployed
to allow of-the tube being slid endmse onto

the shaping-roll while the upper pressing-rolls
are in their raised position. .

By reference to Fig. 4 it will be seen that
the bearing ¢ is wedge-shaped in Iongltudmal
section, and is pivoted to a hand- lever, ¢,
which has its fulerum on the hinged bracket C.
This bracket 1s held fast in its closed position

by a pin, ¢*, which passes through the free end..

of the bracket and enters apin-hole inthe foot
of the framing A.

The ﬂdngmg roller H is mounted in bear-
1ngs carried by an adjustable arm, 4, which is

pivoted .to a short standard carried by the
hinged bracket C. Fitted to this -hinged

bracket is a screwed pin, A, which passes
through the free end of the prOted arm hand
carries a wheel-nut, #°, by turning which the

‘roller H is forced into contact with the end of
the tube to complete the formation of a ﬂange -

thereon

To prmnde for the ready admlssmn of the

heated tube to the rolls it 18 only necessary to
withdraw the pin ¢° and to pull back thehand-
lever ¢/, which withdraws the bearing ¢ from
under the axle D, and at thesame time throws

back the bracket C, together with the flang-

1ng-roller H, which 1t caules to the dotted

-pOSltlon of Fl‘-’l" 2.

At the back of the machine the ﬂanglng-

roller H' is carried by an adjustable arm, 7%,

——

g

"0

75

30

90

10D




Projecting from this framing and through the
free end of the arm A2’is a screwed pin, 2% car-

rymg a wheel-nut, h, for pressing the ﬂa,ng

[O
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ing-roller I’ into cﬁuta(,t with the tube and
completmg the formation of a flange thereon.
I have stated thatthe tube to be sha,pcd and
flanged is introduced into the machine when
the pressing-rolls are in their raised position.
In order to bring themy down rapidly to their
work, the bevel-pinions ¢’, which support the
sliding frames (, are caused to rotate simul-
taneously by means of bevel-wheels keyed to
a longitudinal shaft, I, which bhas its bearings
at the top of the framing A. Thisshaftis pro-
vided with fast and loose band-pulleys ¢ ¢ ¢,
whiceh receive driving-bands from overhead
shafting. One of these bands is open and the

~ other crossed for the purpose of imparting ro-
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tary motion in reverse directions to the shatt I.
A belt-shifter is provided for throwing oneor
other, or both, of these bands out of action.
By thIS 111&110*611161:113 a rapid rotation is im-
parted to the serews ¢, from which the frames
G and their rolls depend, and thus the press-

ing-rolls F I¥ F* are brought rapidly into ac-
tion. To impartincreased energy to the rolls,

I apply a hand-wheel, I, to the shaft I, by
turning which the mlddleloll E,will be for ced
into eloser contact with its wor 1{ than could
be effected throungh the driving-band. This
roll I, I prefer to make in tubular sections—
say five in number—to compensate for the un-

equal friction due to the var ymw dlameters of |

- the rolling-surface.
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“shape.
- rel-shaped contour, which corresponds to the |
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The outer rolls, F and F?, serve t0 steady
the work and L_eep it In pDSIb]O]l while the
rolls I and I¥ are molding it to the required
The roll I, it will be seen, has a bar-

form of section desired to be imparted to the
tube. This roll 1s also shaped at 1ts ends 80
as to turn up the edges of the tube and pre-
pare them for conversion into flanges.

-The compound roll I correspondsin protile

with the roll I, it being a counterpart thereof.

The action of the two rolls is to contract the di-
ameter of the tube near its ends, and to force

‘the greater part of the displaced metal tow ar d

the enlmﬂ ed center.

The atle D, which carries the shaping-roll
E, receives motwn from any prinmie mover, and
wheu the pressing-rolls are brought down Into
action they will, by contact with the heated
tube, which is rotated by the shaping-roll L,
e also anaxial motion. Thusevery por-
tion of the tube will be brought in succession
mto the Dbite of the rolls I I" the bite bemg

!
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increased as desired by the turning of the hand-
wheel I’ While the tube is thus bemﬂ* molded
to shape the attendant will, by means of the
wheel-nuts #* and 7’ ﬂtadually force inward

| the flanging-rolls H H’ which, bearing on the

inclined ends of the tube, will bend them up
at right angles without putting any unduoe
strain on the metal. -

From the foregoing it will be understood
that I am enabled greatly to expedite the shap-
ing operation, and so effectually to impart an
endwme and downward pressure upon the
yielding metal as to insure the crowding up
of metal toward the middle of the tube, and
the maintenance of the normal- tlnchness at
that part, notwithstanding the increased di-
ameter imparted thereto.
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At the same time

I effect an increased thickening of the root of 75

the flanges, thus making them strong enough

to render unnecessary the insertion of a welded

being a hmdelanee to J."lee contmctwn and ex-

pansion.
Having now partleularly desmlbed and as-

stiffening-ring between the flanges, such rings -

certained the nature of my said invention and .
in what manner the sanie 1s to be per fmmed =

I declare that what T claim is—

- 1. The combination, in a machine for manu-
facturing flanged bmler flue tubes having va- -

rying diameters, of the shaping-roll K, press-

ing-rolls F ¥’ F*, and flanging-rollers H IT,
arranged toact sim ult.-_meoubl yuponthe heatcd
tnbe presented to the machine. --

2. The pressing-rolls carried in a pair of
vertically-sliding frames, which, by means of
gearing setting in action a pair of suspending-

SCrews, are Slmultaumusly forced rapidly dmt. n

to or mlsed from their work.

3. Incombination with the driving-axie car-"

rying the shaping-roll, the hinged bmcket ab
the front of the machine, *mth its adjustable
bearing- pivoted to a haud lever for.support-

ing the front end of the axle, and providing

IOQ

for the insertion 1tito the machme of the hea,ted -

‘tube to be molded and flanged.

- 4. In combination with the hinged blacket |

carrying the bearing of the shaping-roll axle,
the flanging-roller H, mounted in an adjusta-

IO

ble arm, 2, pivoted tothe bracket and ser Vlug_i

to pleS& the roller to its work.
' WILLIAM ARNOLD.

Witnesses:
BEXNJ. BURDEKIN,
Notary Puwa Sheffield, L’n,gland
- CHARLES RI]I\SHAW’
| H’&S OZ@) Zlf
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