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UNITED STATES PATENT OFFICE.

WILLIAM H. MILLSPAUGH, OF SANDUSKY, OHIO, ASSIGNOR OF ONE-THIRD TO J. J..DAUCH
AND ONE-THIRD TO WILLIAM F. HARBRECHT, OF SANDUSKY, OHIO, AND ONE.-THIRD TO

FRED BOERGER, OF DELPHOS, OHIO.

- SUCTION-ROLL FOR PAPER-MACEINES.

No. 895,283, -

To all whom it may concern: ‘

Be it known_that-1, Wiztras H. Mnis-
PAUGH, & citizen of the United States, resid-
ing at Sandusky, in the county of Erie and
State of Chio, have invented certain new and
useful Improvements in Suction-Rolls for
Paper - Machines; and I do hereby declare
the following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

This invention relates t0 revolving suction-

rolls which are employed in paper-making

machinery for extracting water and moisture
from the paper-pulp while it is forming on an
interstitial or porous conveyer, such as the
making wire or felt. As the pulp-conveying
web passes over or partially around the roll,
the latter being perforated or' fenestrated,
the extraction of moisture is effected by suc-
tion or crestion of a vecuum inside the roll,
which for that purpcse contains a non-rota-

“tive suction-box or chember in communica-

tion with a vacsum-pump or exhaust appa-
ratus; the open top of said suction-box being
in close contact with the interior surface of
the roll. Although these suction-rolls, re-
volving with the same surface speed as that
of the pulp-conveying web, ‘possess the ad-
vantags of aveiding friction and wear on the
wires or tearing of the felts, yet they have
not heretofore besn brought to a satisfactory
degree of perfection, either in mechanical
construction or character of operation. A
material defect hes been the difficulty of

_maintaining the suction-box in air-tight con-

tact with'the roll, so as to effectively utilize
the suction, Wiile at the same time obtain-
ing the exact degree of pressure desired and

¢ the box from becoming locked to
ity under influence of a hepvy
antial vacuum, whichrequires
additional power to run the roll or cyknder
and causes morve or less dreg ond interference

3

“with the proper operation of the mechanism.

Another vaunal deficiency in this class of de-
vices, has baen the lack of convenient means

“for setting the suction-box at different angu-
.

lar positions in the roll or eylinder, in order

‘to-adapt the latter to the line of travel of the

pulp-conveying web, which in some machines
may.pass centrally over the top of the roll,

- while in others it may pass over or p_&rtiall{
around the roll moreorlessat oneside thereof.

. Specification of Letters Patent. .
Application filed March 12, 1907.  Serial No. 262,058,

“* REISSUED

Patented -Aug. 4, 1908.

The foregoing and other objections are ob-
viated by my present invention, which aims
to provide a suction-roll that is mechanically

erfect, durable and highly efficient, and
aving practicable means for securing ad-
justment of the suction-box both radially
and angularly, -and for holding said box ‘in

55

60

perfect air-tight contact with the interior -

surface of the revolving shell while yet pre-

venting locking of the box to the shel)]. o
The accompanying -drawings, which aré ta

be taken as a part of this specification, illus-

trate two. embodiments of my ‘invention,

which may also be embodied in other forms

and may be modified as to details of construe-~

tion and arrangement of parts. Without re-
stricting myself, therefore, to these specific
illustrated constructions; the invention will
hereinafter be fully described with reference
to said drawings, and then more particularly
ploi_l}ted- out and defined in the appended
claims. :

65

70

75

Figure 1 of said drawings is a side eleva- .

ticn of a mechine embodying my invention,
an intermediate portion of thé roll being
broken away.- Fig. 2'is one end view there-
of. TFig. 3 1s the opposite end view thereof.
Fig. 4 1s a central longitudinal -vertical sec-
tion of the same. Fig. 5 is a cross-section

on line 5—5 of Fig. 4, looking in the direc-

tion of the arrow.
throu
cenfr
other machine embedying ‘my invention.
Fig. 8 is an end view thereof. Tig. 9is a
plan view of one of the heads which support
the suction-box. "Fig. 10 is a central hori-

Fig. 6 is a cross-section
"the rofl and suction-box. TFig.7isa

zontal section through said head, showing:

the end of the suction-box in plan view.

Referring to Figs. 140 6 inetusive, the pér-

forated shell or cylinder A is shown having
it. imperforate ends revolubly fitted or jour-
neled in gnnular bearings B, the latter being
suitably bushed or lined with hard metal.
Said bearings-are represented as separable,
their upper half-parts. or semicircular sec-

tions being mounted ond detachably se--

cured, as by screw-bolts b,.upon the ower
heif-parts or semicircular sections, which

latter are or may be constructed as support-

ing brackets for the roll.

Yithin the shell or cylinder is the longi-
tudinally-disposed suction-box C, the open
top of which conforms to the curvature of

longitudinal vertical section of an-

85
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.and fits closely against the interior sufface of
the shell, at the upper side thereof; there be-

- Ing & packing strip or strips ¢ seated in a

groov or rabbet entirely surrounding said

5 open top, to take the wear and form an

air-tight juncture with the surface of the
shell, as usual in devices of this class. The

* suction-box C proper has tubular ends D,

10 open-topped portion of the box, which alone’

15
. bein

20

.constructed or formed lower than the medial

bears against the interior surface of the cyl-
inder. One or both of said ends D, prefer-
ably both, is or are adapted for-cocmmunica-
tion with'a suction-pump or other exhaust
apparatus; the extremities of said ends D
: shown longitudinally threaded for
coupling to pipe connections with said pump.
At opposite ends of the cylinder are circu-
lar heads E; in which the ends D of the suc-
tion-box are spring-supported as hereinafter
deéscribed, allowing the necessary radial play

. or motion of the Box to adjust the pressure

\\

26

with which it bears against the interior sur-
face of the shell.

larly, being secured in clamp-rings F, which
latter are rigidly attached by serew-bolts or
studs to the sides of the bearings or annular

brackets B.. On loosem:g: the clamp-holts

30 or studs f, the two heads & can be turned in
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_or partially around theroll orcylinder.

the elamp-rings to set the suction-box C at
any desired angular position, according to
the line of travel of the ulp-conveying web,
a3 the making wire or feft, which passes ﬁyer

on-

itudinal tie-rods G connect the opposite
ﬁeads and make them g rigid structurs, so
‘that they are adjustable in unison.

The heads E are provided, along dismet.-

rical openings or ways therein, wit perallal
.guides ¢, made preferably on the outer sides
of the heads; and the ends D of the suction-
‘box, extending throigh said ‘openings, are
slidably fitted %etiveen said guidP
ter being faced with brass or othér a Propri-
ate material, and the box-ends D hetween
the guides being constructed or provided
with flat side-plates or facings d of similar
metal or material, to preserve a smooth slid-
ing bearing and prevent rust and consequent
locking of the box in the guides. In said
heads ¥, under the ends D of the suction-box,
are mounted stout coil springs H, which lift
up the box and yielding y but foreibly su
port it with its open face in contact with the
Interior surface of the cylinder A. Said
springs are shown seated on bosses % in the
lower parts of the heads, and having their
_ufper ends fitted to bosses A’ on the bottoms
of the ends of the suction-box; and, to per-
it adjusting the tension or pressure of the
springs, said bosses h, X' may comprise
anged nuts tapped on threaded studs,
whereby the nuts may be adjusted to con-
tract or distend the springs, as desired. The

Said heads E arestation-
(217, but are adapted ‘to be adjusted angu-

ese; the lat- |

[

-cured by lock-nuts §.

=’ 895,283

ugward lift of the suction-hox is limited by
adjustable stops J consisting of set-screws,
one at each end of the roll, tapped through
projections ¢’ on the outer sides of the heads
¢, above tne ends D of the box and bearing
on the latter;.the said set-screws being se-
It will thus be seen
that the suction-box, having its ends alined
in the guides e, is assured a perfectly radial
play or motion; and, ths box being con-
stantly forced upward br the power of its
supporting springs I, its open top is at all
times held positively .n air-ticht contact with
the interior surface of the roll or cylinder,
thus preventing liability of leakage or waste
or destruction of the vacuum, and insuring
the effective utilization of the suction ; ¥hile,
at the same time, the vacuum is prevented
from unduly lifting the box and locking it to
the shell, and the bearing pressure of the box
against the shell is easily regulated, all ad-
justments necessary being made by the two
set-screws J, which may be manipulated by a
common wrench. = | :

In view of the foregoing, the roll may he
operated as safely as and with no more
trouble than an ordinary press-roll; no more
air need be removed from the roll than passes
through the paper and felt, which mesns that
the pump may be-of moderste size ;and it is
entirely practicable to meintain a vacuum
such as necessary to secure maximum work-
ing results, without requiring excessive
power to ruii the machine. In addition to
these advantages, the roll accomplishes an
improved grade of work, enabling the opera-
tor to obtain dry felts and paper for delivery

70
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to the presses, and a sheet more free from -

felt marks, and thicker by gage if pressed to

o

the same dryness and delivered to driers at

“the same percentage of dryness as with old

methods, or a sheet drier when delivered to
driers at the same thickness as with old
methods, thereby lessening the amount of
steam used to finish, or, if same steam be
used, securing greater speed and-production.
Numerous minor adyantages appear in the
operation of the machines. : :

For driving the roll or cvlinder A, it is
shown in Figs. 1 and 3 provided with a gear
K in mesh with a pinionLL, the shaft of which
pinion is journaled in a box I therefor eon-

-8tructed on or as a part of one of the annular

bearing brackets B.

The machine shown in Fies. 7 and 8 is sub-
stantially similar to thag already described,
except in the following particulars. In this
embodiment of my invention, the separate

Clamp-rings (indicated by the letter F in

Figs. 1 to 6 inclusive) are dispensed with, and
the heads E, which support the suction-box
are mounted in annular brackets or stand-
ards B, and are secured in fixed position
therein by means of set-screws ¥, which of -
course permit angular adjustment of the

1053
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heads in order to set the box at different an-

gular positions. In this case, the shell or

cylinder A may be revolubly journaled on or

_in the brackets B’, or on the heads E, the lat-

10

- 15

20

- ter, construction being shown, that is the

ends of the cylinder are shown revolubly

fitted on inward flanges on the said heads E.

I claim as my invention and desire to sc-
cure by Letters Patent:—- .

1. in a suction-roll, the combination with
the revoluble perforated cylinder and suction-

box therein, of means yieldingly forcing said-
box in contnet with the interior surface of

said cylinder,and Teans limiting the lift of
said box toward said surface.

2. In a suction-roll, the combination with
the revoluble perforated cylinder and suc-

tion-box thereir, of means yieldingly forcing

said box in contact with the interior surface
of said cylinder, and adjustable stops limit-

-ing the ift of said box toward said surface

and affording regulation of the contact of

sald box with said surface.

25

oo
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3. In a suction-roll, the combination with
the revoluble perforated cylindef and. suc-
tion-box therein, of means yieldingly sup-
porting said box and thereby maintaining it
In contact with the interior surface of said
cylinder, and means operating in opposition
to said supporting meéans for regulating the
bearing pressure of the box upon said surface.

4. In a suction-roll, the combination with
the revoluble perforated cylinder and suc-
tion-box 'therein'x of ‘megns supporting or
forcing said box in contact with the interior
surface of said cylinder, and stops arranged
to limiit the lift of seid box and preventlock-
ing thereof to said surface under influence of
the vacuum or suction. S

5. In’a suction-roll, the combination with-

the revoluble perforated cylinder and suc-
tion-box therein, of stationary heads having
radial or diametrical guides in which the ends
of the box are slidably-fitted, spring-sup-
ports for said box located under the ends
thereof in said heads, thereby forcing the
open top of the box in contact with the inte-
tior surface of said cylinder; and set-screws
carried by said heads above the ends of the
box and bearing thereon, thereby affording
adjustable means for limiting the lift of said
box toward said surface. : : )

6. In asuction-box, the combination of the
revoluble perforated cylinder having sta-
tionary heads, a longitudinal- suction-box
therein having an open-topped portion in
contact with the interior surgmce ‘of said cyl-
inder and having tubular portions extending

through diametrical or radial ways or open--

ings in said heads, spring-supports mounted

in said heads under and bearing up the ends

of said box, and projections on zaid heads
above the ends of the box and set-screws
tapped therethrough limiting the lift of the
box. R :

!

7. In a s'uctidn-.box, the combination.of.

the revoluble- perforated cylinder and sue-

‘tion-box_therein,. the latter being redially

adjustable and having means forcing it in

contact with the interior surface of said cyl-

index, and stationary guideways for the ends
of sald box in which the latter are slidably-

70

fitted, said guide-ways and the contacting -

sides of the ends of the box having non-cor-
rosive facings to prevent rust and locking of
the box in said guide-ways. -

8. In asuction-roll, the combination of the

revoluble perforated foll and suction-box -
therein, of stationary heads supporting the .

ends of said box, springs-carried by said

heads and bearing up the box, and set- -
screws tapped through ears on said heads and .

bearing upon the box.. . ,

_ 9. In a suction-roll, the combinstion with
a revoluble perforated eylinder and suction-
box therein, of spring-supporting meaxns for
said box holding its open top in contact with:

75

80

86 -

the interior surface of the cylinder, guides for -

said box arranged radially of said cylinder; -

and adjustable stops limiting the pressure or

Jift of said box against said cylinder.

10. In a suction-roll, the combination with

the revoluble perforated cylinder, of station--
ary but angularly-adjustable heads, 2 longi-

tudinal suction-box within said eylinder and
supported by said heads, meapns wiereby

90

95

said box can be set at different angular posi=" "
tions imsaid cylinder end in contact with the

interior surface thereof, and means carried by
said heads for adjusting said box in relation

to its bearing on the interior surface-of said .

cylinder. , -

11. Tn a suction-roll, the combination with
the revoluble perforated cylinder, of = non-
rotativesuction-box therein,stationary heads

in which the ends of said box are movably

supported, means beering szid box m eon-

bearings or supports for said heeds in which
the latter are. angularly adjustable, and

means for fixedly securing szid heads in said’
.bearings or supports.

-12." In a'suction-roll, the combination with
the revoluble perforated cylinder, of s non-
rotativesuction-box therein, stationeryheads

in which the ends of said box are movably .

supported, means besring said box-in con-
tact with the interior surface of'said cyiinder,
bearings or supports for said heads in which
the latferareangularly adjusiable,and means

for fixedly securing said heads in said bear-

ings or supports, and tie - rods connecting

100

105

tact with the interior surface of said cylinder,

110
11&

120

said heads and causing them to be adjustable -

only in unison. _ ) o
13. In a suction-roll, the combinstion of
annular brackets, heads fixedly-secured but

125

angularly adjustable therein, a revoluble per-

forated cylinder having its ends journsled in
or on annular bearings provided by the afore-

said elements, and a longitudinal suction-box

130
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10

‘therein having'its ends m‘ova-biy-suppo'rted

by said heads, and means bearing said box
ageinst the interior surface of said cylinder.

14. In a suction-roll, the combination of a
revoluble perfors:ad cylinder, ennular bear-
ings for the ends of said cylinder, clamp-rings
secured to the sides of sald bearings, station-
ary heads secured in said clamp-rings and
angularly adiustable therein, and a suction-

ination of a

-box in said eyitnder supported bg said heads.

15. In a suction-roll, the com

revoluble perforated cylinder, stationary

heads_therefor, means for angularly adjust-
ing said heads, annular bearings for the ends

of said cylinder zigid with said heads, and a 15

suction-box within the cylinder supported by
said heads.

In testimony whereof T affix my signature,
in presence of two witnesses.

WILLIAM H. MILISPAUGH

Witnesses:
GEzo. A. BrackForbp,
MartHA LvDER.
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