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To all whony it muy corneeri:
Beit known that we, Hrwngr Gruaring, resid
ing at Harrogate, and WI‘LMMI imrw*owmr

T L%;dmg at Leeds, in the county of York, Eng-

land, subjects of the Wing of Great Britain and
ireland, have invented a
Corrugated Furnaces and F
Boilers, of whieh the followin
bion.

Hitherto it has been impracticable to roll
I a plain tube steep-sided hollow outwardly-
projecting str c=nuthvmnﬂ portions or ribs
(hereinafter e Hed ““hollow ridees”) of ade-
quate depth to afford the requisite strength to
withstand modern working boiler-pressures
because of the thinning of portions of the wall
when the attempt is 111;,1{..1 to roll deep steep-
sided ridges in the or dinary manner.

Now he object of this invention 1s to pro-
dum h om a pla,m tnbe *’mci Wtollmg 2 stmm—

ues for Steam-
10 18 4 specifica-

Im]luw udueq uwthr}ub Iultlu ing uw 1}01L1{m
of the furnace or flue wall umluly thin. HFor
this purpose hollow 1 1dges tormed on a tube
by a preiiminary corrugating process are con-
verted to the required section by the applica-

tion of rolling pressure to the tube-wall in a

direction normal to the axis of the tube and
1in such wise as to reduce the depth of the
hollow ridges from their summits to the hot-
toms of the ralleys and by the application of
pressure to the opposite sides of 1ndividual
ridges, the result being that the valleys are
W HI( ned and the sides of each ridge eaused to
{;zjlz..qz.)](:-.;a.f._.:h mah {'}t"nésa:r. Umm]lv ho pm]nm-—

nat :;.f corr 1,1;__; LLI.I_IQ, p_z OCGSS are glmn H_m
quired shape by oneor more sets of compound
collapsible and expandible segemental formers
that are adapted when in the collapsed condi-
tion to enter the valleys between the hollow
ridges on the exterior of the furnace or flue
and are then during the rotation of the fur-
nace or flue by ‘-alllhl})l'f corrugated or ribbed
internal and external main rolls adapted to re-
duce the depth of the ridges, expanded side-
wise, so as to embrace the I.u.:-lluw ridoes
bween them and simultaneously press:

-

- portions of cach ridee toward

Process of Malking

he-
he side |

her, the
"hu ¢ g

each ot
1‘1 thm

sh;mn; ui tli{‘ 10111101@- 1}(,11]0 U

CorYr mp{mdmg in cross- %t—}@tlolml bh.:lpe ‘Lo thtlt
which 1t 1s desired to impart to each hollow
ricdge, so that by the continued rotation of the
furnace or flue the whole of the hollow ridees
thereon will be simultaneously pressed to the
required finished shape, the valleys between
them being widened without altering the piteh
of the :1':](‘710*(‘*%
a, Eifiif;j‘.-ti{'}l_.m.]. view ol a {,mlum‘btul ]).;ut .;L”‘f
formed tube-wall.  Fig. 2 shows the same for-
mation, but indicates tho s application thereto
of the rolls used to impart to the tube-wall
shown in Kig. 1 the formation shown in Fig.
3. The left,and right hand portions of the I]u-
ure, respectively, show the rolls at the com-
mence ment and end of their operation. Tig.
318 1 qnmhu View Lo I* 1tj-_~ 1 of the tube-wall
after . '
[‘11&1'1111111:111* u)uunatilw process, the second
stage being offected between the rolls 1ndi-
cated in Fig. 2. Tig. 4 illustrates the appli-
cation of the rolis to the formation shown in
1. 3. In the left-hand portion the rolls are
shown in the positions they occup y at the com-
mencement of thelr operation, and in the r 1oht-
ind portion they are shown in the positions
they occupy at the end of their operation.
Ko, 4" 1llustrates the application of the form-
ers to the formation shown 1 Kie. 3. In the
left-hand portion of the ficure the formers are
%]"l(ﬂ‘t"“]"} in "’ht* ]}('m'it'iontsth{*\ OCCH

Dy .;113 tlm COMm-
lmm_l pmmou tl.m T are %hmm in the 1}0%1“{}115
they oceupy at lle end of thelr operation.
f1g. 5 shows the formation resulting from the
operation of the rolls ana formers. Higs. 6,
7, 8, and 9illustrate, respectively, the original
plain tube and the same tube after the pre-
hhminary corrugating operation, the same tube
after the depth of the ridees has been deep-
ened and their sides steepened, and the com-
pleted furnace or flue tube.

The furnace or flue tube 1s preferably first
rolled in stages to the sectional form ‘5|"l()Wll

in Kig. 3, the fivst rolling operation forming
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deep and wide but not steep-sided corruga-
tions, as shown in Fig. 1, and a subsecquent
rolling operation applying pressure (by means
of an internal roll ¢ and an external roll &, as
indicated in Fig. 2) in a direction normal to
the axis of the tube to the sides of the ridges
or outward corrugations «, so as to steepen
and deepen the ridges without altering their
pitch and widen the intermediate valleys, g1v-

ing to the flue-wall substantially the sectional | ﬂ
sure to the side portions of the individual

form shown in Fig. 3. The application of
rolling pressure to a tube-wall of the form
shown in Fig. 3 and normally to its axis ana
of pressure to the sides of individual ridges
by means of formers 4 is illustrated in Kigs.
4 and 4% It will be seen from Tig. 4 that the
rolls ¢ and  reduce the depth of the ridges.
They also slightly increase the smallest 1nter-
nal diameter and slightly decrease the greatest
external diameter, thus causing the wall ot the
flue to move a little toward the formers, which
are situated to one side of the rolls. Tlus
movement is indicated in Fig. 4. The hnal
formation of the tube-wall (shown in Kig. &)
is produced by the closing up of the rolls, as
illustrated by Fig. 4, and the expanding of
the formers 7 by means of wedges ¢ while the
tube is rotated by the rolls, as illustrated by
Fig 4", |

In this specification and in the claims we use
the expression ‘' pressure to the side portions
of the individual ridges” and the expression
" pressureina longitudinal direction,” and for
the purpose of illustrating our processwe have
shown diagrammatically an arrangement of

devices adapted to exert pressure against the |

respective side walls of & hollow ridge 1n op-
posite directions parallel to the tube-axis,
which we consider to be the best; but it 1s a
feature of our Invention that in addition to
the pressure in planes substantially at right
angles to the axis of the tube under treatment
there is exerted agalnst the side walls of the
hollow ridges other pressure, such as cannot
be exerted by the same rolls which exert the
pressure in the planes substantially at right
angles to the axisof the tube. This being so,
it will be understood that the respective ex-
pressions — pressureto the side portions of the
individual ridges” and “"pressure in a longi-
tudinal direction” are not used by us 1n the
sense of limiting ourselves strictly to pressure
in a direction parallel to the tube-axis, but are
intended to include as equivalent of such pres-
sure any pressure not exerted by the inner
and outer rolls which will have the effect of
reducing the distance apart of the two side
walls of a hollow ridee. Thus, for example,
it will be obviousthat, assuming formers hav-
ing erooved cheeks adapted to be turned
slightly about axes at right angles to the tube-
axis instead of being adapted to slide parallel
to said axis be employed, the effect of wedge
action would be to cause the formers to move
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the side walls of individual ridges nearér to-
oether.

What we claim 15—

1. The herein-described process of treating
partially-formed hollow strengthening-ridges
in the wall of a furnace or flue tube which con-
sists in the application of rolling pressure to
the tube-wall in a direction normal to the axis

of the tube so as to reduce the depth of the

ridees and intermediate valleys, and of pres-

ridees so as to press the side portions of each
ridoe toward one anotlhier.

9. The herein-deseribed process of treating
partially-formed hollow strengthening-ridges
in the wall of a furnace or flue tube whiech con-

‘sistsin the application of rolling pressure to

the tube-wall in a direction normal to the axis
of the tube so as to reduce the depth of the
ridoes and intermediate valleys, and ot pres-
surc to the side portions of the individual
ridees in a longitudinal direction so as to press
the side portionsof each ridge toward one an-
other. - |
3. The herein-described process of treating
partially-formed hollow strengthening-ridges

in the wall of a furnace or flue tube which con-

sists in the application ot rolling pressure to
the tube-wall in a direction normal to the axis
of the tube so as to reduce the depth ot the
ridoes and intermediate valleys, and of pres-
sure to the side portions of the individual
ridges so as to press the side portions ot each
ridge toward one another, the pitch of the
ridges being maintained constant.

4. The herein-described processof treating.

partially-formed hollow strengthening-ridges
in the wall of a furnace or flue tube which con-
sists in the application of rolling pressure to
the tube-wall in a direction normal to the axis
of the tube so as to reduce the depth of the
ridees and intermediate valleys, and of pres-
sure to the side portions of the individual
ridees in a longitudinal direction so as to press
the side portions of each ridge toward one
another, the piteh of the ridges being main-
tained constant.

5. The herein-described process of making
a steam-hoiler furnace or flue of the kind hav-

ing hollow strengthening-ridges, which con-

sists in rolling hollow ridges and intermediate
valleys in the wall of a tube and afterward
subjecting such tube-wall to a combined roll-
ino and pressing operation whereby pressure

- 1s applied to the tube-wall in a direction nor-

mal to the axis of the tube and the depth of
the ridges reduced and whereby pressure 1s
applied to the side portions of the individual

‘ridges so as to press the said side portions

toward each other, as set forth.

8. The herein-described process of making
a steam-boiler furnace or flue of the kind hav-
ing hollow strengthening-ridges, which con-
sists in rolling hollow ridges and intermediate
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valleys in the wall of a tube and afterward
subjecting such tube-wall to a combined roll-
1ne and pressing operation whereby pressure
is applied to the tube-wail 1n a direction nor-
mal to the axis of the tube and the depth of
the ridees reduced and whereby pressure 1s
applied to the side portions of the individual
ridees in a longitudinal direction so as to press
the said side portions toward each other, as
set forth. -

7. The herein-described process of making

{ .
a steam-boiler furnace or flue of the kind hfw
ing holiow strengthening-ridges whieh con-
sists in successively corrugating the tube-wall
by relling, the pressure bmn;;;. applied nor-
nml]v to Lh@ tube-axis, deepening and steepen-
1ng the side portions oi the outward corruga-
ti(m% in the tube-wall by rolling, the pressure
0 AnT ily to the tube-axis, and
itm w.:m:l_ subjecting 1t to a combined rolling
and pressing operation whereby pressureisap-
plied to the tube-wall in a direction normal to
the axis of the tube and the depth of the ridees
reduced and whereby pressure is itppllod to
the side portions of the individual ridges so as
to press the sald side portions toward each
other, as set forth.
8. The herein-described process of making
2 steam-hoiler furnace or flue of the kind hav-
ing hollow strengthening-rideges which con-
sists In successively corrugating the tube-wall

"l

by rolling, the pressure being applied nor-
mally to the tube-axis, deu hentng and steepen-
Ing the side portions of £ the OL‘[LWEle COrTUYa-
tions 1n the tube-wall by rolling, the pressure
being applied normally to the tube-axis, and
afterward subjecting it to a combined rolling
and pressing operation whereby pressure isap-

plied to the tube-wall in a direction normal to.

the axis of the tube and the depth of the ridges

| reduced and whereby pressure 1s a Jphfud o

the side portions of the individual mlm S 10 A
longitudinal direction so as to press Lhu said
side portions toward each other, as set forth.
9. The herein-described process of treating
partially-formed hollow strengthening-ridges
in the wall of a furnace or flue tube which con-
sists in the simultaneous application of 1roll-
ing pressure to the tube-wall in a direction
1’10111’1.:1,1 to the axis of the tube so as to reduce
the depth of the ridges and intermediate val-
leys, and of pressure to the side portions of
the tndividnal ridges so as to press the side
por tiom of each lidﬂ{J ‘iJOW ar d one .«_Lrlothe]:

this 1.‘51} (].a,y of ;[:' Bbl u(uw, l‘”JOi

ERNEST GEARING.
WILLIAM RAINFORTI

Witnesses:
WrLniam JOHNSTON,
HARRY SIDNEY HEPWORTH.
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