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(No model,)

To a,Zé whom & may concern.

Be it known that I, ELITAH B. BENHAM, a
citizen of the United States, residing at Prom-

dence, in the county of Providence and State
of Rhode Island, have invented new and use-

ful Improvementsin Suction-Rollg for Paper-

cation.

This mveutmn 1elateq to paper-making na-
chinery, the object being to provide _for pa-
per-machines improved suction-rolls for use

 in said machinesin place of the suction-boxes

heretofore employed for extracting water or

moisture from the paper-stock as it is carried |

along by the wire web or apron; and the in-
vention consists in the construction and ar-

- rangement of said suction-rolls and devices

- '220_

co-operatmﬂ therewith, all as hereinafter fully
described, and more pmtwular]y referred to

in the claims.
‘In the drawings forming part of thIS speci-

ﬁcatlon, Figure 1is a perspectwe view of a
pair of suctmn rolls for a paper-machine em-

bodying my improvements, sald figure show-

ing porticns of the side rails of the frame of

such a machine, air-cut-off blocks attached to

. said rails, a portion of the wire-cloth apron of

I 30

35

- view of said cut-off blocks and their support- |

18 a cross-section of said rolls and of one of |

. 1ts supporting-bracket.

- nal section of one of said suction-rolls and
- sectional views of other parts hereinbelow de-
seribed. Fig. 3 is a side elevation of the air-

between the rolls.

a paper- ~machine partly broken away over
said rolls,and other devices hereinafter fully
deseribed. Fig. 1* is a perspective view of
the outer end of one of said cut-off blocks and
Fig. 218 a longitudi-

cut-off blocks of a roll and of one of said rolls
beyond said blocks. Fig. 4 15 a perspective

ing devices. - Fig.5isan end elevation of sald
rolls and a side view of one of said rail parts
and an edge view of the wire apron. Fig. 6

said cut-off blocksabout midway between the
ends thereof and showing an edge view of said

apron, the other of said blocks being shown
Fig. 71is an end elevation

of one of said rolls, showmr‘r a portion thereof
broken away and having indiea,ted thereon
in dotted lines other parts of the roll, as be-
low described. Iig. 8 is a sectional and Fig.
9 a perspective view of the air-valve of a roll.

——

The essential object of this invention is to
provide a pair of rolls peculiarly constructed
for a paper-machine, each one of which is
substantially a rotating suction-box, for ex-

| tracting moisture from the paper-stock which

is carr 1ed along over said rolls by the usual
wire-cloth orapron. Theengagement of said
apron with the surfaces of said rolls serves to
rotate them, thus obviating the employment
of the usual suction-box and the frictional
and wearing effect which is produced when
sald apron is drawn across said box all as be-
low set forth.

~ In the drawings, 2 indicates parts of the
side rails of the frame of a paper-machine.

The suction-rolls above referred to are in-

dicated by 3, and each of said rolls is con-
structed asfollows: A tubular center piece 4,
preferably of sheet-brass, is provided, having
a series of longitudinalribs 5 thereon, extend-

ing from end to end, thereby forming a series

of grooves or chambers a between said ribs.
A tubular exterior covering 6, also preferably
of sheet-brass, is provided and tightly fixed on
said ribbed center piecetoconstitute the outer

55
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shell of the roll and has therein a series of

longitudinal or other suitably-formed perfo-
Sald perforations c areso arranged |

rations c.
and located in said shell G that they are found
in those parts thereof which constitute the
outer walls of the chambers, which are thus
formed between the said ribs 5 on the center
piece 4, and said perforations constitute pas-
sages through which water and air may enter
said chambers, induced by the exhaustive ef-

| fect of a suitable air-exhausting pump which
| may be connected to said roll, as below de-

seribed. A metallie head 7, having air con-
duits or channels e thelem, commumeatmw
with each of said chambers ¢ of the 1011 iS

80_5

Q0

firmly bolted or otherwise secured to one end |

thereof, the air-conduits in which extend, as

shown in Fig. 2, from theouter end of the hub
of said head to the inner face thereof, and
one of said conduits terminates opposite one
end of each one of said chambers a. The op-

95

posite end of the roll is tightly closed by a

metallic head 8, having a suitable journal or
hub o thereon, which is bolted or otherwise
suitably secured to the roll.

The said chan-

100

neled roll-head 1is pwvlded with & long jour-




| nal.d, which projects from the central portion | and 4, and said extremities are preferably
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of its hub, as shown in Fig. 2. Each of said
rolls 3 is supported on two pillar-blocks 9 or
other similar suitable devices, in which are
bearings or boxes for said journals d and o,
and said pillar-blocks are provided with suit-
able bases, as shown. An air-valve 10 is
placed loosely on the journal d between the
hub of said roll-head 7 and said pillar-block
9, havingtherein an air-chamber £, (see Figs.

2, 8, and 9,) which is connected with an ex-.
_haust-pipe J, and a curved slot or port z

through the side of said valve adjoining the

end of the hub of said head 7 communicates
successively with certain of the open ends of
sald channels in said head when the rolls 3
are rotated. The said pipe J is connected to
any sultable air-exhausting device. The op-

erative relations of said air-valve 10, together

with the position of its said port z, are such
that the open énds of the air-conduits e of
the roll-head 7 are all closed against the said

alr-exhausting or vacuum action above re-

ferred to, excepting such number thereof as
are opposite said port, and those may be three
or four, more or less, according to the arrange-
mentanddimensionsofthesaid vacaum-cham-
bers a in the roll with which said conduits
communicate. The said vacuum-chambers
of the roll or rolls 3 with which said valve 10
permits said air-exhaust communication are
those, as shown in Fig. 6 and as indicated by
the arrows thereon, which as the rolls rotate
are brought to positions opposite each other

‘and above the axes of the rolls and llnde]i' Ehat

portion of the wire-cloth web D which overlies
said last-named chambers and which has con-

tact with the suction-rolls, as shown in said

I'ig.6,totheendthatthethin massof wet paper
stock or pulp which is carried oversaid rolls on
the wire-cloth shall have the water extracted
therefrom. During said water-extracting ac-
tion of the rolls 3 more or less air, with water
and moisture from said paper-stock, enters
the chambers a of theroll through said perfo-
rations ¢ in the outer roll-shell 6, but'is dis-
charged therefrom through the same perfora-
tions as the chambers move around under the
axis of the roll and are cut off from the air-
exhaust connections above desecribed.

In order to maintain a proper vacuum in

- said space between the suction-rolls above

55
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their axes and beneath the wire-cloth apron
D, which overlies said space, the air-cut-off
blocks K K’, made, preferably, of sheet-brass,
are supported adjustably between said rolls,
as shown in Figs. 1 and 6.

and 6, and exteriorly thesides thereof are con-
cavely curved to permit them to be adjusted
to positions as close as practicable to the sur-
faces of the roils, whercby they shall serve to
cut off and prevent the entrance of air up-
wardly between the rolls into said vacuums-
space under the wire-cloth apron. Said blocks

are constructed to have their inner extremi-

ties overlie each other, as shown in Figs. 3

The form of said |
blocks is clearly shown in Fig. 1, 1%, 3, 4, 5,

483,340

united by a dovetail or similar interlocking
engagement, as shown, whereby their adjoin-
ing parts toward those parts of the rolls cen-
trally between the ends of the latter shall be
sustained against sagging or deflection. Said
blocks are also construcied, preferably, with
shallow grooves or channels n, extending spi-
rally within those portions of their surfaces
which lienext to the surfaces of the rolls from
the ends of the blocks to their lower edges, as
clearly shown in Fig. 4. Thepurpose of said
channels n is to gather more or less water
therein from the surface of the roll and as-

818t in retaining a certain quantity therebe-

tween to serve as a water packing between the

roll and the block to prevent air from pass-

ing, and thereby preserve a better vacuum,
as and for the purpose stated. The said cut-
off blocks are, as shown, each constructed
with a plane upper surface «, which is nor-
mally maintained in a line with the upper

sides of the rolls and serves as a bearing for ¢

the borders of the wire-cloth apron D, as
shown in Fig. 1, Theheads or outer extremi-
ties of said blocks fill the space, as shown,

70

75

80

between the border of said apron and the sur-

faces of therolls directly beneath it, and thus

95

cut off the entrance of air under said apron

at that point.

In order to facilitate the escape of . water
‘that may drip onto the upper sides of the cut-

off blocks or that may be thrown thereon from

erably deflected or made with surfaces down-

wardly inclined from the inner edges of said.

plane faces w toward a central point therebe-
tween. Any water which tends to collect on
the blocks between the rolls enters the cham-

bers a through the perforations ¢ in said rolls,

and 1s discharged therefrom by centrifugal
force while the rolls revolve,
off blocks are supported in their proper posi-

tions, as described, by a stiff bracket 12, which

I00

_one of the rolls, the said upper sides are pref-

TO5

The gaid cut:

ITO

1s bolted or otherwise rigidly attached, as |

‘shown, to the side rail 2 of the paper-machine

or to other guitable fixed part thereof. The
bolt-holes of the arm of said bracket are elon-
gated to permit of the adjustment of the cut-
offt block to poesitions more or less removed

II5

from the borderof the wire-cloth apron D, ac- -

cording to the width of the paper-stock mass
which is earried thereon, so that the inner
edge of the plane surface w of the block shall

120

be brought slightly under the border of said
mass and properly act to cut off any passage .

of air through the wire-cloth into the said

vacuum-space thereunder. It will be observed 1
| that when the ends of the blocks K K’ are ad-

Justed inwardly or outwardly, as described,
the central interlocking parts thereof slide
within or upon each other, and that no open-

Ing 1s made between said ends whereby air

may be admitted tothe vacuum-chamber over
the blocks. |

125
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To provide for a'_ny desired slight adjust-

ment of said blocks vertically or toward or
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~ from the surface of the rolls, the part of the
~ bracket 12 which is attached to the end of the

block is bolted thereto by screws likewise

passing through elongated holes, as shown in
- FKig. 17, | |

In practice the usual wire-cloth apron D,

- upon which the paper-stock is delivered from
 the stuff-chest of the paper-machine, moves,

. 'with its overlying wet stock, and bears upon
10

said suection-rolls, and its impinging force

thereon is essentially augmented by reason
~ of the above-described vacuum under that

part thereof which extends over the rolls, and

consequently the latter are caused to rotate

with a speed coinciding with the longitudi-
nal movement of said apron. .
Having thus described my invention, what

I claim, and desire to secure by Letters Pat-
ent, is— '

20
- sisting of a tubular center having a series of
- longitudinal ribs on its extferior surface, a

1. A suction-roller for paper-machines, con-

tubular shell coveringsaid ribs, thereby form-

ing a series of exhaust-chambers therebe-

tween having an opening therethrough op-

posite each of said chambers, a head for one

~end of said roll, having air-conduits therein

corresponding in number to that of said cham-

~ bers,extending from its outer side to its inner

 and suitable journals and bearings for each
“'tially as described, co-operating with said con-
+ duit-containing head and permitting air com-
" munication between alimited number of said

y faceand communicating with said chambers, a

suitable head for the opposite end of said roll,

head, combined with an air-valve, substan-

- exhaust-chambers and conduits during the

potation of said roll, air-cut-o

 “’stantially as described, located between said

N

~ chines, a cylinder mounted for rotation and

rolls, and a suitable air-exhaust device con-
nected to said valve, substantially as set forth.
2. In a suction apparatus for paper-ma-

~ adapted to be peripherally borne upon by the

5¢C

passing apron and provided with a series of
separated chambers which terminate in pas-
sages having their orifices at different places
aroundtheperipheryofthecylinder,acommon

 eonduit arranged for suction commmunication

with all of said separated chambers, and valve
mechanisin arranged between and relative to

- the said common conduit and said separated
 cylinder-passages, whereby as the cylinder
-~ rotates there will be established snetion com-

55

munication through such of said separated

~ peripherally-terminating chambers as are ad-
~ jacent the passing apron and a cut-off of the

suction communication through such of the

‘. said chambers as are not adjacent to said
6o

apron, substantially as deseribed.
3. The combination, with two chambered
suction -rolls for paper-machines, substan-

tially as described, having rotary movements
near each other, of two air-cut-off blocks sup-

ported between said rolls, having grooves

7 within those portions of their surfaces which | tops of the rolls, but having its intermediate
.. adjoin said rolls, said grooves extending from | surface depressed, substantially as desceribed,

- blocks, sub-

l

the ends of said blocks to their lower edges,
substantially as set forth. ' o

4. The combination, with two parallel sepa-
rated chambered suction-rolls for paper-ma-
chines, provided with series of suction-pas-

sages which terniinate at different peripheral
portions of the roll and which have rofary

movements near each other, of two air-cut-off

blocks located and ranging longitudinally be-
tween and having bearings at their opposite

3

70

sides lengthwise upon the sides of both of |

said rolls and having longitudinal sliding
engagements the one with the other, said
blocks having their portions which are adja-
cent the ends of the roll in the plane coinci-

dent with the upper peripheral portions of

80

the rolls, their upper surfaces intermediate

of the so-coinciding end surfaces being below

| said plane of coincidence, and adjustable sup-
porting devices therefor, whereby said blocks

may be moved for adjustment parallel with

the axes of the suction-rolls to accord with

the width of the paper-stock which may be
passing over the rolls, substantially as set

forth., .

5. The combination, with two chambered
suction-rolls for paper - machines, provided
with series of suection-passages which termi-
nate at different peripheral portions of the
roll and having rotary motions near each
other, of two cut-off blocks located between
said rolls and having sidewise bearings pe-
ripherally thereon, and one thereof having a

po

I00

longitudinal dovetailed wayand theother the

longitudinal dovetailed rib for engagement

therein, and each also having longitudinally-
adjustable end supports, substantially as de-

seribed. R
6. The combination, with two chambered

105'

suction-rolls for paper-machines, substan-

tially as described, having rotary movements
near each other, of two air-cut-off blocks sup-
ported between said rolls and preventing air
from entering therebetween from beneath and

between their ends, each of said blocks hav--

110

ing an upper surface near the ends of said

rolls substantially in a plane with the upper

sides thereof and being downwardly inclined
from the inner border of said upper surface

to a central point between the outer ends of

said blocks, substantially as set forth.
7. The combination, in a paper-machine, of

the apron and a parallel pair of suction-rolls
having separated air-passages therein which
terminate at different portions peripherally
thereof,andasuction-conduitand valvemech-
anism for each roll, coacting with said sepa-
rated passages, whereby a suction may bees-
tablished as the rolls rotate through such of
thesaid passages as have their orifices toward
the upper portion of the roll, and a block or

part constituting a longitudinal partition in
bearing upon and between the adjacentsides
of the rolls, the same having its end portions

in a plane substantially coincident with the

1 g
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3. The combination, with a suetion-roll for

a paper-machine, COHSIStlIJU‘ of a tubular cy-
lindrical shell havmn‘a series of longitudinal
ribs with intervening longitudinal chambels

5 aanda surrounding cyhndrmal shell 6,having
longitudinal slots or perforations ¢, a closmﬂ*-
heaa atoneend,and a head at the othel whlch

18 provided with a series of passages e that

terminate in ports having a circular arrange-

10 ment, substautully as deseubed of a,suetmn- _

I

pipe mounted relativeto the roll and adapted
to have at a given instant during the rotation
of the roll an air eommumcatlon with one or

more of the said ports, substantially as and
for the purpose described.

ELIJAH B. BENHAM.

Witnesges:
- H. A. CHAPIN,
WM., S. BELT.OWS,
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