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Z'o all whom it may concern:

Be it known that I, Aueerr E. F. MooNE,
a citizen of the United States, residing at
Chicago, in the county of Cook and State
of Illinois, have invented a new and useful
Improvement in Web-Drying Devices, of
which the following is a specification.

My invention relates to an improved
mechanism for drying webs of paper pulp
and felt in the course of their manufacture,
by which the web is effectively and rapidly
dried, or nearly dried, by suction devices
arranged to remove the moisture from the
web as it passes through the machine by the
action of a difference in atmospheric pres-
sure on the two sides of the web, or more
specifically by the action of atmospheric
pressure on one side of the web and sub-
atmospheric pressure on the other thereof.

As is well known in connection with the
manufacture of paper and sheet felt, the
web in either case, after it is collected and
formed in any suitable manner by devices
well known in the art, carries a great deal
of moisture which must be removed in order
that the web may pass through the remain-
ing steps of manufacture to result in the
finished product. The means most com-
monly used to accomplish this result, con-
sists of revolving heated drums over which
the web passes to dry it. This mode of
drying is open to either one of two objec-
tions; first, slow motion must be imparted to
the web if but few. heating drums are em-
ployed, or second, a large number of drums
must be used if a rapid motion is imparted
to the web, on account of the temperatures
necessarily being limited if the web is to be
uninjured, and the relatively small amount
of drying possible with each drum unless
the motion of the web is so slow in passing
over it as to be prohibitive from the stand.
point of commercial manufacture. I am
aware that it has been proposed heretofore

5 to employ vacuum devices of one kind or

another to in part remove the moisture from
the web. As far as I am aware however,
these devices are open to the objection that
the sub-atmospheric pressure employed has
not been effectively applied to the web for
the maximum possible time interval repre-
sented by the passage of the web through

the vacuum zone

-arranging two

the vacuum devices. More specifically, the
devices heretofore proposed, have employed
a perforated drying drum or drums over
which the web in wet condition is passed
and a zone of sub-atmospheric pressure has
been produced, of relatively limited extent
as to its application to the web, and fur-
ther, the devices employed have resulted in
marked fluctuation of the sub-atmospherie
effect on the web, due to the nature of the
devices employed for reducing the atmos-
pheric pressure throughout the vacuum zone,
as a result of which, with a degree of sub-
atmospheric pressure that will not injure
the web, but small drying results, and where
the sub-atmospheric pressure is high enough
for drying the web, the pressure is not uni-
fornly applied to the web and danger of
tearing results. Thus in either case the ac-
tion is'not efficient. :

In carrying out my invention I employ a
perforated drum or drums and means for
feeding the wet web over the surface of said

drum or drums, and provide a sub-atinos-

pheric pressure chamber directly in contact
with the inner surface of the drum in each
case, so that the desired condition of sub-
atmospheric pressure is uniformly main-
tained in the chamber and uniformly ap-
plied to the web being dried throughout its
entire passage through the vacuum zone.
Furthermore, by my construction the et
web is caused to engage the perforated drum
in each case, before its entry into the vac-
uum' zone, it is introduced into the vacuum
zone without dangerous air pressure being
exerted upon it,
pletely through the vacuum zone, during
which 1t is continuously subjected to the
maximum sub-atmospheric pressure permit-
ted by the nature of the web being dried
without injuring it, the web passes from
still in contact with the
perforated drum, so that it is readily re-
moved therefrom in leaving the machine or
passing to the next perforated drum, and

“without danger of tearing the web. An im-

portant feature of my present invention is
‘wo perforated drums of the kind
referred to so that the web first passes. over
one of said drums and through its vacuum

zone and ' thereafter leaves the first perfo-

and after passing com-
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rated drum and passes around the surface
of the second perforated drum and through
its vacuum zone, in such a manner that one
surface of the web engages the first drum
and the other surface of the web engages
the second drum. In this manner I remove
the moisture from both surfaces of the web
by sub-atmospheric pressure and I find that
this produces a highly efficient extraction
of moisture from the web, for I have found
that where it is attempted to remove the
moisture from the web by sub-atmospheric
pressure exerted on but one side of 1t, the
other side of the web is left relatively wet,
this being particularly true where the web
is relatively dense, as is the case with webs
formed from certain kinds of paper stock,
although the same thing is true to a less
degree with more porous webs, for example
webs of felt stock. By my invention I also
provide means for readily adjusting the po-
sition of the vacuum zone relatively to each
perforated drum so that the vacuum zone
may be given the most effective relation to
the arc of contact of the web on the drum;
T further provide devices for readily ad-
justing the vacuum chamber to compensate
for wear and to insure effective relation be-
tween the vacuum chamber and the inner
surface of the drum.

My invention will best be understood by
reference to the accompanying drawings
showing preferred embodiments thereof n
which

Fig. 1 shows one form of my drying ma-
chine in end elevation with the end frame
nearer the observer removed for the sake of
clearance,

Fig. 2 shows in longitudinal, vertical, sec-
tional view and to an enlarged scale, a part
of one of the perforated drums shown in
Tig. 1 and a corresponding part of the
vacutm chamber and associated devices for
removing the moisture,

Fig. 8 shows in end view one of the shields
adapted for use in connection with the per-

forated drums,

Fig. 4 is a detail view to an enlarged scale
of the supporting devices shown in Fig. 2,
taken along the line 4—4 in said figure,

Fig. 5 shows in a view similar to Fig. 1
the preferred general form of my drying
machine,

Fig. 6 shows in a view similar to Fig. 4,
and on an enlarged scale, the vacuum cham-
ber supporting devices employed with the
construction shown in Fig. 5. this view be-
ing taken along the line 6—6 in Fig. 7,

Fig. 7 shows in a view similar to Fig. 2
and on enlarged scale, the supporting devices
employed in connection with the construe-
tion shown in Fig. 5, this view being taken
along the line 7—7 in Fig. 6,

" Fig. 8 shows in a view similar to Fig. 7, a
modified arrangement of supporting devices
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for use with the construction of the general
nature illustrated in Fig. 5,

Fig. 9 is a sectional view of the parts
sh(éwn in Fig. 8, taken along the line 9—9,
an

Fig. 10 is an end view of the pipe support-
ing devices shown in Fig. 8. :

Similar numerals refer to similar parts
throughout the several views.

As shown in Fig. 1, my machine consists
of two tubular drums 10 and 11 mounted
for rotation on supporting and retaining
rollers 12, 12 for the drum 10 and 13, 13
for the drum 11. said rollers engaging the

outer surfaces of the drums so that they

may turn freely on said rollers, said rollers
in turn being supported on suitable stud
shafts 14 and 15 from the end frames 16
of the machine, the end frame nearer the
observer being removed to more clearly show
the construction of the machine.

The drums 10 and 11 have located inside
of them and extending longitudinally there-
of, vacuum chambers 17 and 18 provided
with cylindrical outer edge surfaces to close-
1y fit with sliding engagement the inner sur-
faces of the drums 10 and 11, the latter be-
ing preferably provided with true and
smooth cylindrical inner surfaces to permit
the fit referred to. The chambers 17 and 18
are provided with outlet pipes 19 and 20
respectively for withdrawing moisture and
air from said chambers. As indicated in

Fig. 2 for the drum 10, each of the drums

is perforated throughout its entire length,
cxcepting adjacent its end supporting and
driving portion, said perforations being in-
dicated in Fig. 2 at 10?, to form the only
inlet for air and moisture to the correspond-
ing vacuum chamber. The perforations are
preferably small diameter holes extending
entirely through- the drum radially and
placed as close together as practical condi-
tions of manufacture will permit. The end
and side walls of each vacuum chamber are
imperforate, as a result of which any condi-
tion of sub-atmospheric pressure which may
se produced in either chamber, is communi-
cated through the drum perforations in line
with the chamber to the web that may be on
the outer surface of the drum and thus the
atmospheric pressure on the outer surface
of the web is effective in forcing moisture
from the web through the perforations into
the vacuum chamber, the side walls of which
are inclined to collect the moisture and direct
it to the bottom part of the chamber so that
it may be withdrawn from the outlet pipe
connected with the chamber.

The chambers 17 and 18 are supported at
their lowermost portions by wedges 21 and
92 from brackets 23 and 24 respectively, said
brackets being in turn mounted on trunnion
supports 25 and 26, engaged and rigidly sup-
ported by clamping caps 27 and 28 respec-
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tively, carried by the frame members 16,
said caps being provided with set screws 274
for this purpose. '

The drums 10 and 11 Carry near one end
thereof external gear rings indicated dia-
grammatically in Fig. 1 at 29 and 30, which
intermesh as indicated, the gear ring 30 also
meshing with a pinion 31 similarly indicated
in Fig. 1, said pinion being rigidly secured
to a shaft 32 carried in suitable bearings
therefor on the end frames 16, to drive the
machine, .

The frame members 16 also support be-
tween them by suitable bearings, a guide
roller 83 for directing the web as it leaves
the machine. '

The web to be dried by the machine is in-

dicated at 34 and as shown, on entering the:

machine engages the lower surface of the
drum 11 avound which it passes until it is
adjacent the drum 10, being then led around
the bottom and upwardly on the outer sur-
face of the drum 10 until it is adjacent the
roller 33 around which it passes to be de-
livered from the machine as indicated. The
direction of rotation of the drums and the
direction of motion of the web is indicated
by the arrows.

The web may be any web of fibrous mate-
rial made by collecting the fibers from solu-
tion in any manner known to the art,
whether the resuiting web is of paper pulp,
felt fiber or otherwise, the web being in wet
condition when it is delivered to the machine
under consideration. As the web passes

~around the drum 11 the sub-atmospheric

pressure in the chamber 18 is effective in
causing the flow of mo’sture from the web
under the action of atmospheric pressure on
the outside of the web, through -the perfora-
tions in the drum and into the chamber 18
from which the air and moisture are con-
tinously removed from the outlet pipe 20 by
suitable pumping means. This operation is
effective in removing practically all of the
moisture from that surface of the web in
gontact with the drum 11. The outer sur-
face of the web however, still contains con-
siderable moisture and this surface of the
web, which is outermost in its passage
around the drum 11, becomes the innermost
surface of the web in its passage around. the
drum 10, where the now inner surface of the
web is subjected to the same action above
referred to by the sub-atmospheric pressure
in the chamber 17. TIn this manner prac-
tically all of the moisture is removed from
the web and the nearly dry web may be sub-
sequently completely dried by heated drams
in the usual manner, the advantage being
that the number of heated drums required to
thoroughly dry the web after the extraction
of moisture from it just described, is small,
even for high velocity of the web, whereas

without the extraction of moisture in the

8

manner described, a very large number of
such heated drums is required to completely
remove the moisture from the web,. accom-
panied by a correspondingly large expense
for fuel to generate the steam required to
heat the many drying drums.

In carrying out my invention the drums
10 and 11 are made of a sufficient length to
accommodate the widest web to be dried by
the machine. To accommodate webs of less
width I employ cover strips 85 and 86 en-

circling the drums around the portions
thereof in  angular alignment with the

vacuum chambers, these cover strips being
preferably placed at the ends of the drams
and having their ends secured by suitable re-
taining devices, for example pins 87 and 38,
to the frame members 16 in such a manner
that the cover strips, which ave preferably
of thin shect metal, will prevent practically
all air flow through the perforations under
them. into the vacuwn chambers and vet at
the same time permit ‘the drums to rotato
freely under them. The cover strips are
taken of a width to cover that part of the
outer surfaces of the drums that is.not cov-
ered by the web being dried. The cover
strips are of similar construction, one of
them for example a cover strip 35 being
shown in end elevation in Fig. 8.

The vacuum chambers 17 and 18 are of-
substantially the same construction as each
other and they arve similarly supported on
the frame members of the machine so that
detail reference to the manner of supporting
but one of them will suffice. As indicated in
Fig. 2 the drum 10 is provided on its outor
surface near its end with a groove 39 to re-
ceive the rollers 12 located at that end of
the drum. The relation of the gear ring 29
to the rollers 12 and to a cover strip 85 that
may be employed as desired, is indicated in
Fig. 2. As shown in this figure, the pipe 19
is extended outside of the machine to con-
nect with any desired form of pumping
mechanism, indicated diagrammatically at
40 from which a discharge pipe 41 extends.
It is immaterial what form of pumping
mechanism ‘is employed, the only requisite
being that it shall have sufficient capacity
to produce the desired condition of sub-af.
mospheric pressure in the chamber 17 and
remove from the chamber 17 all of the mojs-
ture that may collect in it adjacent the end
of the pipe 19. ‘

As indicated in Fig. 2, the end wall of the
chamber 17 has secured thereto in any suit-
able manner, a reinforcing plate 42 through
which the pipe 19 extends, said plate carry-
ing at its lower edge an outwardly project-
ing flange 43. As indicated in Figs. 2 and
4, the trunnion 25 is securely held in place
by a cap 27 through which set screws may
extend if desired as indicated to further re.
strain the trunnion from rotary movement
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in its support. The inner end of the trun-
nion 25 has rigidly secured thereto a bracket
93 carrying on its upper end a U-shaped
flange member 44 forming a supporting sur-
face for the wedges 21 disposed between the
flange member 44 and the flange 43 secured
to the vacuum chamber. The flange member
44 carries adjusting screws 45 in line with

tion so that the outer edge surfaces of the
chamber 17 will make sliding engagemennt
with the inner surface of the drum 10.
Clamping bolts 46 extend through the flange
43, the wedges 21 and the flange member 44,
to clamp the parts together in any desired
adjustment. P

Tt will be understosd that the construction
of supporting devices described for the
chamber 17 in connection with Figs. 2 and 4,
is duplicated at the other end of chamber 17.
As a result of the construction described, it
will be observed that the cliamber 17 may be
given any desired angular adustment by re-
leasing the caps 27 and set screws carried
thereby, without modifying the fit of the
chamber against the inner surface of the
drum, since the trunnions 25 are co-axial
‘with the drum. In this manner the cham-
ber 17 may be given such an angular rela-
“tion to the web being dried as to most ef-
fectively remove the moisture therefrom.
In any event it is desirable that the leading
edge surface of the vacuum chamber shall
he in advance of the leading engagement of
the web with the onter surface of the drum,
<o that the web will not be pulled violently
into engagement with the drum by the sue-
tion effects produced through the perfora-
tions; it is also desirable that the trailing
edge of the vacuum chamber ghall be suffi-
ciently hack of the line of departure of the
web from the surface of the dram, to Insure
that the web is in engagement with the outer
snrface of the drum for at least a small an-
gle after passing from the zone of sub-at-
mospheric pressure, so that there will be
no tendency to tear the web by attempting to
remove it from the surface of the drum while
it is subject to the action of the sub-atmos-
pheric pressure.

Tt will also. be understood from the de-
seription just made in conneetion with Figs.
9 and 4 that each end of the vacuum chamber
may be adjusted radially of the drum inde-
pendently of the other end, and without
changing the angular position of the cham-
ber, either to secure the sliding engagement
described between the vacuum chamber and
the inner surface of the drum, or to move

the vacuum chamber slightly to compensate

for wear that may oceur after continued use
of the machine.

" Tn making the perforations in the drum, it
is- desirable that said perforations shall be
of sufficiently small diameter so that a re-
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quired degree of sub-atmospheric pressure
may be produced in the vacuum chamber to
effectively remove the moisture from the
web, without however appreciably disturb-
ing the material of the web by the suction
action upon it.
of material having long fibers, the perfora-
tions may be relatively large, particularly
if tho web is of substantial,thickness; on the
other hand, where the web is thin and con-
sists of relatively short fibers, for example
where the web is of paper stock, it is desir-
able that the perforations 102 be of very
small diameter. For any diameter of the
perforations 10, required for the drying of
webs of any particular kind, it is desirable
that as many perforations shall be made
through the drum as permitted by mechani-
cal considerations, to the end that as much as
possible of the surface of the web passing
over the vacuum chamber, shall be subject to
the suction action.

In the construction of machine shown in
Fig. 5 which is the preferred embodiment of
my machine as to its general construction,
the drums 50 and 51, intermeshing gear
rings 69 and 70, cover strips 75 and 76,
driving pinion 71 and driving shaft 72, and
vacuum chambers 57 and 58 are of similar
construction and operate in substantially the
same manner to remove moisture from the
wely 74, and the web is led around the drums
and around the guiding roller 73 in sub-
stantially the same manner as deseribed
above, the differences in this case being in
the manner of supporting the drums 50 and
51 and‘the vacuum chambers 57 and 58 from
the frame members 56. In this construction
thie drums 50 and 51 are provided with end
supports 52 and 53 in the form of pulleys or
wheels having central bearings 54 and 55
preferably of the roller type, carried by
pipes 59 and 60, which pipes are rigidly sup-
ported from the frame members and con-
stitute the outlet pipes from the chambers

57 and 58.

The construction of the two drums is the
same, as is also the construction of the two
vacuum chambers 57 and 58, and it is there-
fore necessary to describe but one of them.
The manner of supporting the drum 50 is
indicated in Fig. 7 for one end only of said
drum, since both ends are.similarly sup-
ported, both ends of the vacuum chamber 57
being similarly mounted on. the pipe 59.
This ficure indicates somewhat more clearly
than Fig. 5, the relation of the frame mem-
ber 56 to the wheel 52 supporting one end
of the drum. Suitable set screws may be
employed to hold the pipe 59 rigidly in
place in the frame member 56. In this con-

‘struction as indicated in Figs. 6 and 7, the

end wall of the vacuum chamber 57 is pro-
vided with a flange member 83 extending in

inverted U-shaped formation-as indicated at
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83* in Fig. 6, to receive the wedges 61 be-

tween the mid portion of said flange member -

and a flange member 84 rigidly secured to
the pipe 59. The end wall of the vacuum
chamber 57 is provided with a clearance
opening 87 around the pipe 59 for adjust-
ment purposes and the flange member 84 is
of sufficient extent to cover and close said
clearance opening, clamping bolts 88 being
provided to hold the flange member 84 se.
curely to the end wall of the vacuum cham-
ber 57 for any particular adjustment. The
wedges 61 are provided with adjusting
screws 85 through the flanges 83, by which
any desired adjustment of the wedges may
be effected to move the vacuum chamber 57
radially relatively to the pipe 59 to secure
the fit described above in connection with

the drum 10, between the outer cylindrical

cdge surfaces of the vacuum chamber and
the inner surface of the drum. ‘Clamping
bolts 86 extending through the flange mem-
bers 83 and 84 and through the wedges 61,
serve to clamp. these parts together in any
desired adjustment. With this construction,
in order to afford a substantial support for
the vacuum chamber 57 and the correspond-
mg drum 50, the pipe 59 extends completely
through the machine and is therefore pro-
vided in the chamber 57 with perforations
59* through which the air and moisture
taken from the chamber 57 by the pump.

_ connected with the pipe 59 may flow into

35

40

a5

50

55

80

said pipe, the water flowing through the
lowermost perforations and the air flowing
through the nppermost perforations in said
pipe. A pumping mechanism similar to that
indicated in Fig.' 2, may be connected with

hoth ends of the pipe 59, outside of the

frame work of the machine, or if preferred,

said mechanism may be connected only to

one end of the pipe and the other end of
said pipe may be closed.

~In the construction illustrated in Figs. 8,
9 and 10, I show a second manner of ‘sup-
porting
general construction shown in Fig. 5, this
construction serving to avoid any necessity
of adjusting the vacuum chamber relatively
to the supporting pipe. In this construction
the supporting wheel 52 is provided with a
substantial eclearance opening 52¢ around
the pipe 59* and the wheel 52* is extended
to form a hub around which the roller bear-
ing 54* is disposed, said bearing being sup-
ported by the frame member 562 In this
manner the corresponding drum, which ma
be of the same construction as that above
described and similarly related to the
vacuum chamber 572, has supporting bear-

ings carried directly by the frame members

of the machine. With this construction the
pipe 59° extends through the vacuum cham-
ber 57* and forms a tight fit with the end
walls of the vacuum chamber to support it;

vacuum chambers and drums of the -

5

said pipe is provided with perforations 59¢
in the vacuum chamber in substantially the
manner and for the purpose described in
connection with the pipe 59 in Fig. 7. In
the construction of Figs. 8 to 10 inclusive,
the outer end of the pipe 59 has rigidly
secured thereto by suitable set screws as
indicated, a block 89 between which and a
bracket 56° extending from the frame mem-
ber 56, adjusting wedges 61* are disposed.
The bracket 56" is provided with upwardly
extending flanges 56° as indicated in Fig. 10,
to receive screws 85 in line with the wedges
61* to adjust them, and clamping bolts 862
are provided for clampihg the block 89, the
wedges 61> and the bracket 56° together in
any desirved adjustment. As a result of the
construction  described, the wedges 612
affords a means for moving the chamber 57*
and its supporting pipe 59° radially, to se-
cure the desired fit between the outer cylin-
drical édges of the vacuum chamber and the
inner surface of the drum, and when it is
desired to move either the vacuum chamber
57 or the vacuum chamber 572 angularly for
adjustment purposes, this may be accom-
plished by releasing the set screws holding
the pipe 59 or the pipe 59" in place, as the
case may be, and turning the vacuum cham-
ber and pipe in the frame member 56 or
the supporting block 89 as the case may be,
which will accomplish this adjustment with-
out material change of the fit of the vacuum
chamber against the inner surface of the
drum, since in each case the supporting pipe
is mounted co-axially with the drum. The
set screws referred to serve to hold the pipe"
in either case, and thus the vacuum chamber
carried by it, in any desired angular adjust-
ment. -

While I have shown my invention in the
particular embodiment above described, it
will be understood that T do not limit my-
self to this exact construction as T may em-
ploy equivalents known to the art at the
time of the filing of this application without

departing from the scope of the appended
claims. 5

What T claim is:

1. In a web drying machine, the combi-
nation of a tubular drum having perfora-
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tions through its cylindrical wall, devices -

rotatably supporting said drum, a stationary
vacuum chamber having an open side closed
by contact with the inner cylindrical surface
of the drum, a delivery pipe extending from

y said chamber, and devices for feeding a web

to be dried around the outer surface of said
grum opposite the open side of said cham-
er. :

2. In a web-drying machine, the combina--
tion of a tubular drum having perforations
through its cylindrical wall, devices rotat-
ably supporting said drum, a stationary
vacuum chamber having an open side closed

130



10

15

20

25

30

40

50

55

60

65

S

by contact with the inner eylindrical surface

of the drum, a delivery pipe extending from

said chamber, and devices for feeding a web
to be dried around the outer surface of said
drum opposite the open side of said chamber,
the angular extent of said web adjacent said
drum being greater than the angular extent
of the open side of said chamber.

3. In a web drying machine, the combina-
tion of a tubular drum having perforations
through its cylindrical wall, devices rotat-
ably supporting said drum; a stationary
vacuum chamber having an open side closed
by contact with the inner cylindrical surface
of the drum, a delivery pipe extending from
said chamber, devices for feeding a web to
be dried around the outer surface of said
drum opposite the open side of said chamber,
supports for said chamber permitting angu-
lar movement thereof for purposes of ad-
justment, and clamping devices for holding
said chamber in desired angular position.

4 In a web drying machine, the combi-
nation of a tubular drum having perfora-
tions through its cylindrical wall, devices
rotatably supporting said drum, a stationary
vacuum chamber having an open side closed
by contact with the inner cylindrical sur-
face of the drum, a delivery pipe extending
from said chamber, devices for feeding 2
web to be dried around the outer surface of
said drum opposite the open side of said
chamber, supports for said chamber includ-
ing devices for effecting radial movement of
said chamber relatively to said drum for
purposes of adjustment, and clamping de-
vices for holding said chamber in desired
radial position. .

5. In a web drying machine, the combina-
tion of a tubular drum having perforations
through its cylindrical wall, devices rotat-
ably supporting said drum, a stationary
vacuum chamber having an open side closed
by contact with the inner cylindrical surface
of the drum, a delivery pipe extending from
said chamber, devices for feeding a web to
be dried around the outer surface of said
drum opposite the open side of said chamber,
supports for said chamber including devices
for effecting radial movement of said cham-
ber relatively to said
adjustment, clamping devices for holding
said chamber in desired radial position, said
supports permitting angular movement of
said chamber for purposes of adjustment,
and second clamping devices for holding gaid
chamber in desired angular position.

6. In a web drying machine, the combina-
tion of a tubular drum having perforations
through its cylindrical wall, devices rotat-
ably supporting said drum, a stationary
vacunm chamber having an open side closed
by contact with the inner cylindrical sur-
face of the drum, a delivery pipe extending
from said chamber, devices for feeding a web

drum for purposes of

1,577,839

to be dried around the outer surface of said
drum opposite the open side of said cham-
ber, a cover strip on the outer surface of the
drum over a part of its surface opposite the
open side of said chamber, and devices re-
straining said strip from rotation and per-
mitting rotation of the drum under it, where-
by the web to be dried may be of narrower
width as desired than the length of the
open side of said chamber.

7. In a web drying machine, the combina-
tion of two tubular drums each having per-
forations through its cylindrical wall, de-
vices rotatably supporting said drums,
vacuum means communicating with the in-
ner ends of said perforations mn each drum,
and devices for feeding a web to be dried
around the outer surfaces of said drums op-
posite said vacuum means and presenting ene
side of sald web to the action of the perfora-
tions of one of said drums and its other side
to the action of the perforations of the other
of said drums.

8. In a web drying machine, the combina-
tion of two tubular drums ecach having per-
forations through its cylindrical wall, de-
vices rotatably supporting said drums,
vacuum neans communicating with the in-
ner ends of said perforations in each drum,
devices for feeding a web to be dried around
the outer surfaces of said drums opposite
said vacuum means and presenting one side
of said web to the action of the perforations
of one of said drums and its other side to the
action of the perforations of the other of said
drums, and devices permitting a change in

‘the angular relation of said vacuum means

to the portion of the web presented to the
corresponding drum for adjustment pur-
poses and retaining said vacuum means in
desired angular position.

9. In a web drying machine, the combi-
nation of two tubular drums each having
perforations through its cylindrical wall,
devices rotatably supporting said drums,
vacuum means communicating with the in-
ner ends of said perforations in each drum,
devices for feeding a web to e dried around
the outer surfaces of said drums opposite
said vacuum means and presenting one side
of said web to the action of the perforations
of one of said drums and its other side to
the action of the perforations of the other
of said drums, and devices permitting a
change in the angular relation of said vac-
wum means to the portion of the web pre-
sented to the corresponding drum for ad-
justment purposes and retaining said vac-
wum means in desired angular position, the
angular extent of the action of said vacuum
means on said perforations being less than
the angular extent of the portion of the web
presented to the corresponding drum.

10. In a web drying machine, the combi-
nation of two tubular drums each having
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perforations through its cylindrical wall,
supporting said drum, vac--

uun means communicating with the inner
ends of said perforations in each drum, de-

vices for feeding a web to be dried around .

the outer surfaces of raid drums opposite
said vacuum means and presenting one side
of said web to the action of the perforations
of one of said drums and its other side to
the action of the perforations of the other
of said drums, and devices permitting move-
ment of said vacuum means towards and
from the corresponding drum for adjust-
ment purposes and. retaining said vacuum

means in desired position radially of the .

drum,

11. In a web drying machine, the combi-
nation of two tubular drums each having
perforations through its cylindrical wall,
devices rotatably supporting said drums,
vacuum means communicating with the in-
ner ends of said perforations in each drum,
devices for feeding a web to be dried around
the outer surfaces of said drums opposite
said vacuum means and presenting one side
of said web to the action of the perforations
of one of said drums and its other side to
the action of the perforations of the other
of said drums, devices permitting a change
In the angular relation of said vacuum
means to the portion of the web presented
to the corresponding drum- for adjustment
purposes and retaining said vacuum means
11 desired angular position, and second de-
vices permitting movement of said vacuum
means towards and from the corresponding
drum for adjustment purposes and retain-
Ing said vacuum means in desired position
radially of the drum.

12. In a web drying machine, the combi-
nation of two tubular drums each having
perforations through its cylindrical wall,
devices rotatably
vacuum means communicating with the in-
ner ends of said perforations 1n each drum,
devices for feeding a web to be dried around
the outer surfaces of said drums opposite
said vacuum means and Presenting one side
of said web to the action of the perforations
of one of said drums and its other side to
the action of the perforations of the other
of said drums, and cover means restricting
the vacuum zone of the corresponding drum
longitudinally of said drum as desired.

13. In a web drying machine, the com-
bination of a tubular drum having perfora-
tions through its cylindrical wall, devices
rotatably supporting. said drum, a station-
ary vacuum chamber having an open side
closed by contact with the inner cylindrical
surface of the drum. a delivery pipe extend-
ing from said chamber, devices for feeding
a web to be dried around the outer surface
of said drum opposite the open side of said
chamber, and cover means restricting the

supporting said druns,

7

vacuum zone of said drum longitudinally
thereof as desired.

14. In a web drying machine, the combi-
nation of two tubular drums each having
perforations through its cylindrical wall,
devices rotatably supporting” said drums,
vacuum means communicating with the in-
ner ends of said perforations in each drum,
devices for feeding a web to be dried around
the outer surfaces of said drums opposite said
vacuuimn means and presenting one side of said
web to the action of the perforations of one
of 'said drums and its other side to the ac-
tion of the perforations of the other of said
drums, cever strips for engaging the outer
surfaces of said drums opposite said vac-
uum  means, " and - devices -retaining  gaid
strips in place and permitting rotation of
said drums relatively thereto, whereby the
web to be dried may be narrower than the
extent of said vacuum means longitudinally

~of said drums.

15. In a web drying machine, the combi-
nation of two tubular drums each having
perforations through its cylindrical wall,
a vacuum chamber in each of said drums
extending longitudinally thereof and having
an open side enclosed by the inner surface
of the corresponding drum and embracing
but part of the angular extent of sajd inner
surface, a delivery pipe extending from each
of said chambers, and devices for feeding a
web to be dried around said drums to present
one side of said web to the action.of one of
said vacuum chambers and the other side
thereof to the action of the other of said
vacuum chambers. , - -,

16. In a web drying machine, the combi-
nation of two tubular drums each having
perforations through its cylindrical wall, a
vacuum chamber in each of said drums ex-
tending longitudinally thereof and having
an open side enclosed by the inner surfaco
of the corresponding drum and embracing
but part of the angular extent of said in-
ner surface, a delivery pipe extending from
each of said chambers, and devices for feed-
ing a web to be dried around said drums
to present one side of said web to the ge.
tion of one of said vacuum chambers and

70

5

80

80

100

105

119

the other side thereof to the action of the -

other of said vacuum chambers, the angular
extent of said web adjacent each drum being
greater than the angular ex‘ent of the sida
opening of the corresponding vacuum cham-
ber. ) : :
17. In a web drying machine, the combi-
nation of two tubular drums each having
perforations through its cylindrical wall, a
vacuum chamber in each of said drums ex-
tending longitudinally thereof and having
an epen side enclosed by the inner surface
of the corresponding drum and embracing
but part of the angular extent of said in-
ner surface, a delivery pipe extending from
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cuch of said chambers, devices for feeding
a web to be dried around said drums to pre-
sent one side of said web to the action of
one of said vacuam chambers and the other
side thereof to the action of the other of said
vacuum chambers, supports for holding each
vacuum chamber in place in its drum in-
cluding devices permitting angular move-
ment of said chamber for adjustment pur-
poses and retaining said chamber in any
desired angular position. T

18. In a web drying machine, the combi-

nation of two tubular drums each having

perforations through its cylindrical wall, a
vacuum chamber in each of said drums ex-
tending longitudinally thereof and having
an open side enclosed by the inner surface of
the corresponding drum and embracing but
part of the angular extent of sald inner sur-
face, a delivery pipe extending from each
of said chambers, devices for feeding a web
to be dried around said drums to present
one side of said web to the action of one of
caid vacuum -chambers ‘and the other side
thereot to the action of the other of said
vacuum chambers, supports for holding each
vacuum chamber in place in its drum includ-
ing devices permitting radial movement of
said chamber for adjusiment purposes and
retaining said chamber in any desired radial
position.

19. In a web drying machine, the combi-
nation of two tubular drums_each having
perforations through its cylindrical wall, 2
+acuum chamber in each of said drums ex-
tending longitudinally thereof and having
an open side enclosed by the inner sur-
face.of the corresponding drum and embrac-
ing but part of the angular extent of said
imner surface. a delivery pipe extending
from each of said chambers, devices for
feeding a web to be dried around said drums
to present one side of said web to the action
of one of said vacuum chambers and the
other side thereof to the action of the other
of said vacuum chambers, supports for hold-
ing each vacuum chamber in place in its
drum including devices permitting radial
movement of said chamber for adjustment
purposes and retaining said chamber in any
desived radial position, and including also
othier devices permitting angular movement
of said chamber for adjustment purposes
and retaining said chamber In. any desired
angular position.

50. In a web drying machine, the combi-
nation of two tubular drums each having
perforations through its cylindrical wall, a
vacunm chamber in each of sald drums ex-
tending longitudinally thereof and having
an open side enclosed by the inner surface
of the corresponding drumn and embracing
but part of the augular extent of said inner
surface, a delivery pipe extending from each
of said chambers, devices for feeding 2 web

1,577,839

to be dried around said drums to present
one side of said web to the action of one
of said vacuum chambers and the other side
thereof to the action of the other of said
vacuum chambers, and cover means over the
perforations in said drums for part of the
longitudinal extent of the side openings in
caid chambers permitting the drying of
webs narrower as desired than the length
of said openings. :

91. In a web drying machine, the com-
bination of two tubular drums each having
perforations through its. cylindrical wall, a
vacuum chamber in each of said drums ex-
tending longitudinally thereof and having
an open side enclosed by the inner surface
of the corresponding drum and embracing
but part of the angular extent of said in-
ner surface, a delivery pipe extending from
each of said chambers, devices for feeding
a web to be dried around said drums to
present one side of said web to the action
of one of said vacuum chambers and the
other side thereof to the action of the other
of said vacuum chambers, cover strips
around said drums over said side openings
permitting the drying of webs narrower as
desired than the length of said side open-
ings, and supports for said strips permitting
rotation in them of said drums.

99. In a web drying machine, the combi-
nation of a tubular drum having perfora-
tions through its cylindrical wall, devices ro-
tatably supporting said drum, a stationary
vacium chamber having an open side closed
by contact with the inner cylindrical surface
of the drum, a delivery pipe extending from
said chamber, devices for feeding a web to
be dried around the outer surface of said
drum opposite the open side of said cham-
ber, and a cover band around said drum de-
creasing the vacuum zone as desired longi-
tudinally of the drum.

23. In a web drying machine, the combi-
nation of two tubular drums each having
perforations through its cylindrical wall,
devices rotatably supporting -said drums,
yacuum means communicating with the in-

ner ends of said perforations in each drum,’

devices for feeding a web to be dried around
the outer surfaces of said drums opposite
said vacuum means and presenting one side
of said web to the action of the perforations
of one of said drums and its other side to
the action of the perforations of the other
of said drums, and cover bands around said
drums decreasing the vacuum zones as de-
sired longitudinally of said drums.

94. Tn a web drying machine, the combi-
nation of a tubular drum having perfora-
tions through its cylindrical wall, devices
rotatably supporting said drum, a station-
ary vacuum chamber having an open side

closed by contact with the inner cylindrical

curface of the drum, a'delivery pipe extend-
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ing from said chamber, and devices for feed- 29. In a web

ing a web to be dried around the outer sur-
face of said drum opposite the open side of
said chamber, said supporting devices com-
prising rollers disposed around said drum
at its end portions.

25. In a web drying machine, the combi-
nation of a tubular drum having perfora-
tions through its cylindrical wall, devices ro-
tatably supporting said drum, a stationary
vacuum chamber having an
by contact with the inner cylindrical sur-
face of the drum, a delivery pipe extending

from said chamber, devices for feeding a

web to be dried around the outer surface of
said drum opposite the open side of said
chamber, said supporting devices comprising
rollers disposed around said drum at its end
portions, supports for said chamber com-
prising wedges for adjusting said chamber
radially of the drum, and devices for re-
taining said wedges in desired position.

26. In a web drying machine, the combi-
nation of a tubular drum having perfora-
tions through its cylindrical wall, devices ro-

- tatatably supporting said drum, a stationary

30

35

85

vacuum chamber having an open side closed
by contact with the inner cylindrical sur-
face of the drum, a delivery pipe extending
from said chamber, deviees for feeding ‘a
web to be dried around the outer surface of
said drum opposite the open side of said
chamber, supports for said chamber com-
prising wedges for adjusting said chamber
radially of the drum, and devices for retain-
ing said wedges in desired position,

27. In a web drying machine, the combi-
nation of a tubular drum having perfora-
tions through its cylindrical wall, devices ro-
tatably supporting said drum, a stationary
vacuum chamber having an open side closed
by contact with the inner cylindrical surface
of the drum, a delivery pipe extending from
said chamber, and devices for feeding a web
to be dried around the outer surface of said
drum opposite the open side of said cham-

ber, said supports comprising end wheels

and bearings coaxial with said drum.

28. In a web drying machine, the combi-
nation of a tubular drum baving perfora-
tions through its cylindrical wall, devices ro-
tatably supporting said drum, a stationary
vacuum chamber having an open side closed
by contact with the inner cylindrical surface
of the drum, a delivery pipe extending from
said chamber, devices for feeding a web to
be dried around the outer surface of said
drum opposite the open side of said cham-
ber, said supports comprising end wheels
and bearings coaxial with said drum, sup-
ports for said chamber comprising “wedges

for adjusting said chamber radially of the

drum, and devices for

retaining said wedges
in desired position. :

open side closed -

bination of a tubular drum having perfora-
tions through its cylindrical wall, devices
rotatably supporting said drum, a station-
ary vacuum chamber having an open side
closed by contact with the inner cylindrical
surface of the drum, a delivery pipe ex-
tending from said chamber, devices for feed-
ing a web to be dried around the outer sur-
face of said drum opposite the open side
of said chamber, supports for said chamber
comprising trunnions coaxial with said
drumn, and devices permitting rotary move-
ment of said trunnions for adjustment pur-
poses and retaining said trunnions in de-
sired angular position, said pipe extending
through said chamber and constituting said
trunnions and perforated within said cham.
ber.

30. In

) a web drying machine, the com-
bination

of a tubular drum having perfora-

drying machine, the com- 65
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tions through its cylindrical wall,” devices -

rotatably supporting said drum, a station-
ary vacuum chamber having an open side
closed by contact with the inner cylindrical
surface of -the drum, a delivery pipe ex-

tending from said chamber, devices for feed-

ing a web to be dried around the outer sur-
face of said drum opposite the open side of
said chamber, said supports comprising end
wheels and bearings coaxial with said drum,
supports for said chamber comprising trun-
nions coaxial with said drum, and devices
permitting rotary movement of said trup.
nions for adjustment purposes and retaining
said trunnions in desired angular position,
said pipe extending through said chamber
and constituting said trunnions and perfo-
rated within said chamber. _

3L In a web drying machine, the com-
bination of a tubular drum havin perfora-
tions through its cylindrical waﬁ, devices
rotatably supporting said drum, a station-
ary vacuum chamber having an open side
closed by contact with the inner cylindrical
surface of the drum, a delivery pipe ex-
tending from said chamber, devices for feed-
ing a web to be dried around the outer sur-
face of said drum opposite the open side of
said chamber, said supports comprising end
wheels and bearings coaxial with said drum,
supports for said chamber comprising trun-
nions coaxial with said drum, devices per-
mitting rotary movement of said trunnions
for adjustment purposes and retaining said
trunnions in desired angular position,
wedges for adjusting said chamber radially
of the drum, and devices for retaining said
wedges in desired position, said pipe ex-
tending through said
tuting said trunnions and perforated within
said chamber, said wedges being. between
said trunnions and said chamber.

chamber and consti-.
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bination of a tubular drum having perfo-
rations through its cylindrical wall, devices
votatably supporting said drum, a station-
ary vacuum chamber having an open side
closed by contact with the inner cylindrical
surface of the drum, a delivery pipe ex-
tending from said chamber, devices for feed-
ing a web to be dried around the outer sur-
face of said drum opposite the open side of
said chamber, said supports comprising end
wheels and bearings coaxial with said drum,
supports for said chamber = comprising
trunnions coaxial with said drum, de-
vices permitting rotary movement of said

trunnions for adjustment purposes and re-

taining said trunnions in desired agular
position, wedges for adjusting said chamber
radially of the drum, and devices for re-
taining said wedges in desired position, said
pipe extending through said chamber and
constituting said trunnions and perforated
within said chamber, said wedges support-
ing said trunnions, there being clearance
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openings between said pipe and the end
bearings of said drum.

33. In a web drying machine, the com-
bination of two tubular drums each hav-
ing perforations through its cylindrical
wall, a vacuum chamber in each of said
drums extending longitudinally thereof and
having an open side enclosed by the inner
surface of the corresponding drum and em-
bracing but part of the angular extent of
caid inner surface, a delivery pipe extend-
ing from each of said chambers, devices for
feeding a web to be dried around said drums
to present one side of said web to the action
of one of said vacuum chambers and the
other side thereof to the-action of the other
of said vacuum chambers, bearing supports
for said drums permitting rotation thereof,
and gears carried by said drums and inter-
meshing with each other.

In witness whereof, I hereunto subscribe
my name this 7th day of March, A. D. 1925.

ALBERT E. F. MOOXNE.
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