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L HCIFICATION forming part of Letters Patent Mo, 794,088, dated July 4, 1905.
Application filed August 18, 1903, Serial No. 169,390,

To ali whom it nay corceri:
be 16 known that we, Krvesr (FRARING, re-

siding at Harrogate,and Winnray RATNroRTH,

residing at Upper Armley, Lieeds,in the county
of York, Kngland, subjects of the King of
(zreat Britain and Ireland, have invented Im-
provements in Apparatus for Transversely
Corrugating ‘Tubes, of which the following is
a specification.

This invention has reference to mprove-
ments 10 machinery or apparatus for use in
the manufacture of steam-botler furnaces or
flues of the kinds that have corrugations or
hollow strengthening ribs or ridges formed in
thelr walls, more especially those havinge deep
staep-sided ribs or ridees, our im':'}1'{:}11'@1‘1‘.1611ts;
beinge hereinafter Jescribed : and ilustrated in
the accompanying drawings and claimed in
the claiminge elauses hum}f

Our machinery or apparatus is adapted to
produce such steep corrugations, ribs, or
ridges (hereinafter referred to as *“ridges”) in
a, platu or tube by two or more corrugating op-
erations, the effect of each successive opera-
tion l}emn to maintain the pitch of the ridges
anc to cause the plate or the wall of the tube
to assume a form, as scen in longitudinal sec-
tion, more nearly approaching the intended
final form, the pressure being so applied In
successive operations as to Ulfulufﬂlv change
the sectional form of the plate or tube with-
out unduly distressing or thinning the metal.
Th ¢ corrug 'lti ng m a,chi ne Ty or A 1‘) ]‘}JJ ra mc-, ma V

AN 1gm S _1_ md 2 11]1.1911;.11){3 Se(i.mm 1_,111(._)1._1;;1__. N
plate or tube wall after the preliminary and
final corrngatine operations, respectively.
Higs. 3, 4, and 5 illustrate in side elevation,
]"}Ll‘r‘l *‘11‘1(‘1 {Jnd 91(“"V‘1Ei on a mill G{"}t'l%tl ut,tm""l .C-
fuchur (};. Ejma,m IJ{_}]_]GR' .{]ues:, h om Lu l___ )OS, _Fhe
roll-driving arrangement and other parts are
well understood, being similar to those of an
ordinary corrugating- mill, and are omitted.
Higs., 6 and 7 1llustrate 1n side and end view
one end of a roll having a collar detachably

secured thereto.

(i Z‘J are the m.ill h(mmn{;rcs in which corrugat-
,,,,, 1¢ »mounted.  ‘The top rolle
1S c,mzplul to t;he carriage ¢ md 1s capable of
being withdrawn there with to permit of the
tube bemge mtroduced and removed from the
miltl, and Lhu lower roll ¢ is earried in verti-
cally-movable bearings hydraulically actuated
throuelh togeles, as well understood. The
rolls ¢ and « are extra long and are formed
with two sets of corrugations or ribs.  The
corrugations or ribs at the left-hand end of
he rolls are of such contours as will streteh
the metal of the plate or tube wall more or
less equally throughout and form deep and
wicle but not steep-sided rideges £, Fig. 1, of
a given piteh, t the intermediate valleys ¢ be-
ing of about the samecurvature.  The corru-
oations or ribs at the right-hand end of the

rolls are so formed as, dmmg the rolling of
the tube at this part of the rolls, to apply
pressure chiefly to the sides of the ridges £,
Fig. 1, so as to steepen their sides without
attering thelr pitech practically by altering the
position of the material without further
stretching 16, and so as to cause the ridges
and the intermediate valleys Lo assume the
forms shown at / and ¢, Fig. 2.

A fare the o nide- rolls, whu;,h are also extra

| l(m;ga and for med with Lwo sets of grooves to

receive the ridees 7, Kigs. 1 and 2.

The 1011 ¢ 18 formed at each end with an in-
teoral collar < and the ends.of the roll ¢ are
reduced 1n diameter to permit
overlapping the tube andso preventing it [f[l("ﬂ’"
ine endwise into contact with the end bear-
ines.  Instead of integral collars renewable
collars may be secured to the roll ends, as illus-
trated in If1es. 6 and 7, where the roil ends
are formed with annular erooves /4, and each
collar#is in two semi-annular portions formed
with imternal ribs /., that fit the groove, a ringe
e beinge passed over a reduced portion of the
{h\"‘i(l(‘(l mllm Lo secure 1f, in *‘)1.;10(‘- The 1n-
e rounded

JJn.(] Lhmr lrmeq qommvlmt l er&d., as shown.
A tube may be formed with deep steep-sided
ridd
W1
first rolling

oes and valleys of the requived contour
;h a mill such as illustrated at one heat by
between the left-hand end por-

of the eollars 2
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wlen the rolls are separated by the
A flat or curved plate may b |
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tions of the rolls ¢ and & and then between | said rolls being adapted to act upon the In-

the right-hand end portions thereot, the shift-
ing from one end to the other being e fected
lowering

of the roll .
rolled in a similar manner in a mill such as has
been described for rolling a plate in the Torm
of a tube.

Instead of the apparatus being in the form
of a rolling-mill it may be in the form of a
press, the leS or the like belng que with
similar sets of corrugations or 1"1b5

What we claim 1s—

1. Corrugating apparatus comprising de-
vices for applvmo pressure to a plate between
them, a plurality of sets of corrugations ot

different contours but equal pitch on the ac-

tive faces of said devices and means for fore-
ing the one device toward the other, as set
forth

Corrugating apparatus COI]IDl 1SIng a pair
ot cmmgat1ng-1 olls formed with a plurahty
of setsof corrugations, the pitch of all the cor-
rugations b@lno equal but the contour of each
set being different, as set forth.

3. Corrugating apparatuscomprising a pair
of corrugating-rolls formed with a plurality
of sets of corrugations of equal pitch, one set
ot corrug oations being adapted to form deep

and wide but not steen-sided hollow ridges

and intermediate valleys, and successive sets

being of different contours and adapted to
cause a plate to assume a forim more nearly

approaching the intended final form, as set
forth.

4. Corrugating apparatus comprising a pair
of corrugating-rolls formed with a plurality
of sets of corrugations of equal pitch, one set
of corrugations being adapted to form deep
and wide but not steep-sided hollow ridges

and intermediate valleys, and successive sets |

being of different contours, adapted to apply
externally pressure to the sides of the ridges
chiefly, steepening them and widening the 1n-

termediate valleys, as set forth.

5. Inatube-corrugating mill, a pair of rolls
of extra length and formed at different por-
tions with sets of corrugations or ribs of dif-
ferent contours, but of equal piteh, one of

. o — el Wl d il ——— — e —
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terior wall of a tube and the other on the ex-
terior thereof, and each sef of corrugations

' being adapted to corrugate pmctlcal]? the

whole length of the tuhe‘ and means adapted
to admit of the insertion and withdrawal of a
tube, as set forth.

6. In a corrugating-mill, a pfm‘ ot rolls of
extra length and fmmed at different portions
with sets of corr unoations or ribs of different
contours but of equ‘d pitch, one of said rolls
heing adapted to act upon the interior of the
wall of a tube and the other on the exterior
thereof as set forth.

In a corrugating-mill, a corrugating-roll
hwma_ at each end an annular oroove, a col-
lar formed in parts each having an internal
rib adapted to [it said groove, and a ring adapt-
ed to fit over the p*’u‘ts and secure the collar
on the roll, as set forth.

3. In a corrugating-mill, a pair of rolls of
extra length and formed at different portions
with sets of corrugations or ribs of different
contours, but ot eqml pitch, one of said rolls
having a collar adapted to overlap the plate
being rolled, as set forth.

9. In a corrugating-mill, a pair of rolls of
extra length and formed at different portions
with sets of corrugations or ribs of different
contours., but of equal piteh, one of said rolls
having a renewable collar adapted to overlap

the plate being rolled, as set forth.

10. Ina cmmﬂwmu-mlll, a pair of rolls of
extra lenoth and formed at different portions
with sets of corrugations or ribs ot different
contours, one of said rolls having at each end
an annular groove, a colhl formed in parts
each havine an internal rib adapted to fit said

oroove, and a ring adapted to fit over the

parts and secure the collar on the roll, as set
forth.

Sicned at Leeds, in the county of York,
England, this 31st day of July, 1903.

ERNEST GEARING.
WILLIAM RAINFORTH.

Witnesses:
Whit. Jouxsroxw,
(+EO. ARMITAGE.
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