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UNITED STATES PATENT OFFICE

- ROLL

George L. Snyder, Downingtown, Pa., assignor to
Lukens Steel Company, Coatesville, Pa., a cor-
-poration of Pennsylvania - |

Application J anuary 10, 1947, Serial No. 721,367

This invention relates to new and useful im-
provements in rolls and more particularly to
rolls of the type adapted to be heated or cooled
by the infroduction of heating or cooling fluids
thereto. | |

Rolls of the type described are utilized exten-
sively in the paper, textile and rubber industries
as well as in many other industries. These rolls
usually are hollow and in many instances are
provided with a circumferentially extending fluid
chamber at the periphery which serves to con-
centrate the heating or cooling fluid at the sur-
face of roll so that the desired temperature of
the outer shell is obtained most effectively and
economically. Such rolls also necessarily have
associated therewith suitable means for intro-
ducing into the peripheral- chamber of the roll
and for removing or withdrawing therefrom the
solected heating or cooling fluid.

WwWith this in mind, one object of the present
invention is to provide a roll of the type described

wkich embodies novel features of construction

and arrangement of parts. |

Another object of the present invention Is to
provide a roll of the character set forth em-
bodying novel features of construction and ar-
rangement for supplying heating or cooling fluid
to the peripheral chamber of the roll. |

Another object of the invention is to provide

a toll of the described character having a novel
construction-and arrangement of parts for re-
moving fluids and entrapped air from the
peripheral chamber of the roll.

A further object of the present invention is to
provide a novel roll having the described fea-
tures of construction and arrangement which is
fabricated of sheet metal stock secured and
joined together by means of welding.

A sti'l further object of the invention is to
provide a roll having the structural features and

characteristics set forth which is of a highly

durable vet simplified “construction, which is

capable of being fabricated relatively inexpen-
sively by production methods and which is highly
eTective and efficient in operation and use.

These and other objects of the invention, and
the various features and details of the construc-
t‘on and operation thereof, are hereinafter fully
sat forth and described with reference to the
accompanying drawing, in which:

Fig. 1 is a longitudinal sectional view through

a roll made according to the present invention.
Fig. 2 is an elevational view of one end of
the roll.

5 Claims. (CL 257—95)
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Fig'igi. 3 is a sectional view taken on line 3—3,

Fig. 4 is an enlarged fragmentary sectional
view taken on line 4—-4, Fig. 1.

Fig. 5 is an enlarged fragmentary sectional
view of the construction ijllustrated at the lower
left hand corner of Fig. 1; and | -

Fig. 6 is & view similar to Fig. 5 of the con-
struction illustrated at the ‘lower right hand
corner of Fig. 1. | "

Referring now more particularly to the draw-
ing, reference numeral { generally designates a
roll or drum made in accordance with and em-
bodying the present invention. As shown in
Fig. 1 the roll { comprises the usual trunnions
2 and 3 arranged coaxially at opposite ends of

- the roll to support the same for rotation in the

usual manner. The circumferential wall struc-
ture of the roll or drum { comprises inner and

o0 outer cylindrical shells 4 and §, respectively,

which are fabricated of sheet metal stock of de-

- sired gauge that is rolled to cylindrical shape

with their respective edges in abutting relation
and secured together in fluid-tight relation, for

28 example, by welding as indicated at 6 and 1 in

0
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Fig. 4 of the drawing, forming seams 8 and 9
longitudinally of the roll {. |

The inner shell 4 is supported concentrically
with respect to the rotational axis of the roll |
at one end by means of an end plate (8 to which
it is welded as at 21 and by & plurality of radially
extending ribs or the like 10 and at the other
end by means of an annular plate or similar
member i{. With reference more particularly
to Fig. 3 of the drawing, the ribs {0 are arranged
in spoke-like fashion at equally spaced intervals
circumferentially of the trunnion 3 and are
permanently secured to the latter and to the
interior wall of the shell 4, for example, by weld-
ine as indicated at {2 and 13, respectively. On
the other hand, the plate {1, which provides a

solid end wall, is mounted upon the inner end

of the trunnion 2 and has its peripheral edge
portion disposed in endwise engagement with
the she’l 4, the said plate 11 being permanerntly
secured in fluid-tight relation to the trunnion 2
and to the shell 4, for example, by welding as
indicated at 14 and 156, respectively. |

As shown in the drawing, the outer shell b is
of greater diameter and greater axial length than
the inner shell 4 and is adapted to be supported
concentrically with respect to the rotational axis
of the roll | in relatively spaced relation to the
inner shell 4 so as to provide a circumferentially

- 56 extending peripheral chamber 16 between the
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inner and outer shells 4 and 5. The outer shell 0

" is supported in the described relation to the inner

shell 4 by means of the end plate i8 and an end
plate 17 which have thelr inner edges secured
respectively to the trunnions 2 and 3 and their
peripheral edges secured to the interior surface
of the outer: shell: 8, for example, by means of
welding as indlcated at 19 and 20, respectively,
in Fig. 1.

It is to be noted that the end plate (8 is posi-
tioned axially of the roll so as to engage against
the adjacent end edge of the inner shell 4 (see
Fig. 6) to which it is secured in fAluid-tight re-
lation, for example, by welding as indicated ab
2{ On the other hand, it is to be noted that the

other end plate 11 is axially spaced endwise from

the inner shell end plate {4 and is supported rela-
tive thereto by a plurality of studs 22 secured
therebetween at preselected equally spaced in-
tervals . circumferentially of the roll to provide
the required strength and rigidity to the struc-
ture.

In accordance with the present invention the
outer shell end: plate (7 is provided with a
plurality of inwardly extending pressed-out con-

i
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tinuous ﬂange portions 23 arranged at equally

spaced- intervals. circumferentially of the roll and
these continuous flange portions 23 are formed so
that their edges engage against or abut the outer
face of the adjacent inner end plate i to which
they' are: permanently secured in fluld-tight re-

lation, ‘for- example, by welding as indicated at

24, to thereby form between the inner and outer
end plates I and 1718’ ‘plurality of closed pas-
sages 28 that extend from the trunnion 2 radially
outward to-thé peripheral chamber 18 provided

between"- the inner-and- outer-shells 4 and 8 as_

eﬂousi? described: ‘ The' passages 28 are ar-

2-of the ‘rol}- is provided ‘with an axial bore or
passage 28° for: stean; or other heating or cooling

fluid- wh.lch’* ﬂows *'through ‘one’ or more radial
¥innlon and then through the

ports 27°in said"
desired radial passages 28 to the peripheral cham- 4
ber 18 for heating or cooling the outer shell 5 of
the roll as the ease may be. -

For the purpose of* removing ﬂuid such as
steam condensate from: the roll member 18, the
present invention contemplates the provision of
an arcuate pipe 28 having one end thereof open-
ing interiorly of the peripheral roll chamber I8

30

' ranged circumferent*ally of* the roll as shown o
in Fig. 2‘and a%-shown: in Pig. 1, the trunnion

40

50 inner and outer plates having continuous pressed-

through an -opening 29 formed in the inner shell-

4 adjacent the end of the roll remote from the
fluld inlet thereto and to which the end portion

ss municating at their outer ends with the interior

of said pipe 28 is ‘permanently secured, for ex-

ample, by welding a3-indicated at 30. The other
end of the arcuate pipe or conduit 28 is connected
by means of & coupllng 31 to the inner end of a
relatively smaller tube 32 which extends coaxially
inwardly of the roll through the trunnion 2 and

its fluid inlet passage 28, for example, in the

manner and relation shown in Fig. 1 of the

drawing. The tube 32 is secured by welding or
other means 33 to the journal 2 to prevent loss
of pressure or fluid into the inner roll chamber.

By this con:truction and arrangement, it will
be observed that the tube 28 will rotate with the
roll or drum and, accordingly, during successive
revolutions of the latter, will be disposed alter-
nately to remove fluids collecting in the lower
portion of the roll chamber (8 and to remove air
collecting in the upper portion of the roll cham-
ber 18, this latter being particularly advantageous

65
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rence of alr becoming trapped in the roll cham-
ber. This censtruction also provides an arrange-
ment which is efective and operable to remove
fluids colleeting in the roll chamber at both above
and below critical speeds of the roii.

From the foregoing description it will be ob-
served that the present invention provides a roli
of the character set forth which embodies novel
features of construction and arrangement of
narts. The invention also provides & roli of the
tvpe described which embodies novel features of

construction and arrangement for supplyving

heating or cooling fluids to the peripheral cham-
ber of the roll and for removing fluids and en-

trapped ailr therefrom., The invention is further

characterized by the fact that a roll made in ac-
cordance herewith may be fabricated of sheef
metal stock secured and joined together in fluid-
tight relation by means of welding. Finally, the
invention provides & roll having the structural
features and characteristics set forth which is
of & highly durable yet simplified construction
capable ¢of being fabricated relatively inexpen-
sively by production methods and which is high-
ly effective and eficient in operation and use.
While a particular embodiment of the present
invention has been iliustrated and described here-
in, it is not intended that the invention be limited

to such disclosure and changes and modifications

may be made therein and thereto within the sc0pe
of the following claims S
I claim: -

1. A roll comprising inner and outer relativel.v | |

cpaced shells defining therebetween a peripheral
fluid chamber, a single end plate at one end of

the roll having its peripheral portion secured in .

fluid-tight relation to the adjacent end portions
of said inner and outer shells, & trunnion for
said one end of the roll secured to said single end

plate coaxially of the roll, a plurality of radially
extending ribs secured intermediate said trun-
nion and inner shell in supporting relation to the
latter, an inner end plate at the other end of the
roll having its peripheral portion secured in fluid-
45 tight relation to the adjacent end of said inner

shell, an outer plate arranged in endwise spaced
relation to said inner end plate and having its

peripheral portion secured in fiuid-tight relation

to the adjacent end of said outer shell, one of said

out flange portions engaging against and secured
in fluid-tight relation to said other plate to form

therebetween a plurality of circumferentially ar-

ranged radially extending fluid passages com-

of said peripheral chamber, and a second trun-
nion for sald other end of the roll secured in
fluid-tight relation to said inner and outer end

plates coaxially of the roll, said second trunnion
60 having a fluid passage coaxially therein and at

lecast one port communicating outwardly from
sald trunnion passage to the inner ends of said
radially extending passages. -

2. A roll comprising inner and outer relativelv
spaced.rhells defining therebetween n peripheral

fluid chamber, a single end plate at one end of

the roll havineg its peripheral portion secured
in fluid-tight relation to the adjacent end por-
tions of said inner and outer rhells,. a trunnion

70 for said one end of the roll secured to said single

end plate coaxially of the roll, a plurality of
radially. extending ribs secured intermediate said
trunnion and inner shell in supporting relation
to the latter, an inner end plate at the other end

since it precludes the otherwise frequent occur- 75 of the roll having its peripheral portion secured
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in fluild-ticht relation to the adjacent end of
said inner shell, an outer plate arranged in end-

wise spaced relation to said inner end plate and

having its peripheral portion secured in fluid-
tight relation to the adjacent end of said outer
shell, one of said inner and outer plates having
continuous pressed-out flange portions arranged
with the edges of said flanges engaging against
and secured in fluid-tight relation to said other

plate to form therebetween a plurality of cir-

cumferentially arranged radially extending fluid
passages communicating at their outer ends with
the interior of said peripheral chamber, a second
trunnion for said other end of the roll secured
in fluid-tight relation to said inner and outer
end plates coaxially of the roll, said second trun-
nion having a fluid passage coaxially therein and
at least one port communicating outwardly irom
said trunnion passage to the inner ends of said
radially extending passages, an arcuate pipe

rotatable with sald roll interiorly thereof and

having one end thereof opening interiorly of the
peripheral chamber through said inner shell and
its other end extending substantially axially of
the roll, and a tube connected to said other end
of the fluid pipe and extending coaxially of the
roll outwardly through one of said trunnions. -
3. A roll comprising inner and outer relatively
spaced sheet metal shells defining therebetween

8 peripheral fluld chamber, a single sheet metal <
end plate at one end of the roll having its

peripheral portion welded in fluid-tight relation
to the adjacent end portions of said inner and
outer shells, a trunnion for said one end of the
roll welded to said single end plate coaxially of
the roll, a plurality of radially extending ribs
welded intermediate said trunnion and inner shell

10

20

in supporting relation to the latter, an inner sheet

metal end plate at the other end of the roll hav-
ing its peripheral portion welded in fluid-tight re-
lation to the adjacent end of said inner shell, an
outer sheet metal plate arranged in endwise
spaced relation to sald inner end plate and having
its peripheral portion welded in fluid-tight rela-
tion to the adjacent end of said outer shell, a

plurality of inwardly extending continuous flange

portions pressed-out from said outer end plate
and arranged with the edges of saild flanges en-

40

gaging against and welded in fluld-tight relation |

to said inner end plate to form a plurality of cir-

50

cumferentially arranged radially extending fluid

passages communicating at their outer ends with
the interior of said peripheral chamber, and a
second trunnion for said other end of the roll
secured in fluid-tight relation to said inner and
outer end plates coaxially of the roll, sald sec-
ond trunnion having a fluid passage coaxially
therein and at least one radial port communicat-
ing outwardly from said trunnion passage to the
inner ends of said radially extending passages.
4. A roll comprising inner and outer relatively
spaced sheet metal shells deﬂning therebetween
8 peripheral fluid chamber, a single sheet metal
end plate at one end of the roll having its pe-
ripheral portion welded in fluid-tight relation to
the adjacent end portions of said inner and
outer shells, a trunnion. for said one end of the
roll welded to said single end plate coaxially of
the roll, a plurality of radially extending ribs
welded Intermediate said trunnion and inner

shell in supporting relation to the latter, an in-

85
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' ner sheet metal end plate at.the ofther end of the

roll having its peripheral portion welded in fluid-
tight relation to the adjacent end of sald inner
shell, an outer sheet metal plate arranged in end-
wise spaced relation to said inner end plate and
having its peripheral portion welded in fluid-tight
relation to the ad’acent end of said outer shell,
a plurality of inwardly extending continuous

‘Hange portions pressed out from said outer end

plate and arranged with the edges of said flanges
engaging against and welded in fluid-tight rela-
tion to said inner end plate to form a plurality
of circumferentially arranged radially extending
fluid passages communicating at their outer ends
with the interior of said peripheral chamber, a
second trunnion for said other end of the roll
welded in fluid-tight relation to said inner and
outer end plates coaxially of the roll, said second
trunnion having a fluid passage coaxially there-
in and at least one radial port communicating
outwardly from said trunnion passage to the
inner ends of said radially extending passages,
an arcuate fluid removal pipe rotatable with said
roll interiorly thereof and having one end thereof
opening interiorly of the peripheral chamber
through said inner shell and its other end extend-
ing substantially axially of the roll, and a tube
connected to said other end of the fluid pipe and
extending coaxially of the roll outwardly through
said second trunnion and the fluild passage
therein.

5. A roll comprising inner and outer relatively
spaced shells and end plates defining therebe-
tween a peripheral fluid chamber having at one
end thereof radial passages communicating
therewith, trunnions at opposite ends of the roll
coaxially thereof and the trunnion at said one
end of the roll having a pacssage coaxially there-
in communicating with said radial passages for
introducing steam under pressure to said periph-
eral Aluld chamber at saic’one end of the roll,
and a continuously open condensate removal pipe

fixedly carried by the supporting trunnion at said -

one end of the roll and rotatable with said roll
interiorly thereof, sald pipe extending coaxially
through the passacge in the trunnion at said one
end thereof and interiorly of the roll with its

“end opening interiorly of the peripheral chamber

through sald inner shell adjacent the opposite
end of the roll.

GEORGE L. SNYDER.
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