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To all whom it may concern: 
Be it known that I, ALBERT E. F. Mooma, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and b‘tate 
of Illinois, have invented a new and useful 
Improvement in ,lVeb-Drying Devices, of 
which the following is a speci?cation. 
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 
speci?cally 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 
we'il 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 
?nished 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; ?rst, 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 

" 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 speci?cally, 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 ?uctuation of the sub-atmospheric 
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 
formly applied to the web and danger of 
tearing results. Thus in either case the ac 
tion isnot e?‘icient. . 
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-atmos-, 
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 wet 
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 it 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 

, perforated drums of the kind 
referred to so that the‘ web ?rst passes over 
one of said drums and through its vacuum 
zone and'thereafter leaves the ?rst 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 ?rst 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 ?nd 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 it, 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; 
I 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 in 
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 
Fig. 1 and a corresponding part of the 
vacuum chamber and associated devices for 
removing the moisture, 1 

Fig. 3 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 ?gure, 

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. 41, 
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 construc 
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 
modi?ed 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 
shtglwn 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 
ly {it 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 ?t referred'to. The chambers 17 and 18 
are provided with outlet pipes 19 and 9.0 
respectively for Withdrawing moisture and 
air from said chambers. As indicated in 

t Fig. 2 for the drum 10, each of the drums 
is perforated throughout its entire length, 
excepting 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 
be 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 
22 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 27‘it 
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 33 for directing the Web as it leaves 
the machine. ' 

The web to be dried by the machine is in 
dicated at'31l and as shown, on entering the 
machine engages the lower surface of the 
drum 11 around 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' 
lirered 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 ?brous mate 

rial made by collecting the ?bers from solu~ 
tion in any manner known to the art, 
whether the resulting 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 moisture 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 
contact 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. In 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 drums 
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 ofa sufficient length to 
accommodate the widest web to be dried by 
the machine. To accommodatewebs of less 
width I employ cover strips 35 and 36 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 drums 
and having their ends secured by suitable re 
taining devices, for example pins 37 and 38, 
to the frame members‘ 16 in such a manner 
that the cover strips, which are‘preferably 
of thin sheet metal, will prevent practically 
all air ?ow through the perforations under 
themv into the vacuum chambers and yet at 
the same time permit =the drums to rotate 
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. ‘3. - 
The vacuum chambers 17 and 18 are of‘ 

substantially the same construction as each 
other and they are similarly supported on 
.the framemembers of the machine so that 
detail reference to the manner of supporting 
but one of them will su?ice. As indicated in 
Fig. 2 the drum 10 is provided on its outer 
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 cot’er strip 35 that 
may be employed as desired, is indicated in 
Fig. 2; As shown in this ?gure, 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 thatit shall have su?icient capacity 
to produce the desired condition of sub_at— 
mospheric pressure in the chamber 17 and 
remove from the chamber 17 all of the mois 
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 ?ange 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 
23 carrying on its upper end a U-shaped 
?ange member 44 forming a supporting sur 
face for the wedges 21 disposed between the 
?ange member 44 and the ?ange 43 secured 
to the vacuum chamber. The ?ange 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 ?ange 
43, the wedges 21 and the ?ange member 44, 
to clamp the parts together in any desired 
adjustment. ,/ 

It will be understood 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 chamber 17 may be 
given any desired angular adustment by re 
leasing the caps 27 and set screws carried 
thereby, without modifying the {it 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 givensuch an angular rela 
tion to the web being dried as to most cf~ 
fectively remove the moisture therefrom. 
In any event it is desirable thatv the leading 
edge surface of the vacuum chamber shall 
be in advance of the leading engagement of 
the web with the outer surface of the drum, 
so that the web will not be pulled violently 
into engagement with the drum by the suc 
tion effects produced through the perfora 
tions; it is also desirable that the trailing 
edge of the vacuum chamber shall be suffi 
ciently backof the line of departure of ‘the 
web from the surface of the drum, to insure 
that the web is in engagen'ieut with the outer 
surface 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. 

It will alsobe understood from the de 
scriptionijust made in connection with Figs. 
2 and 4 that each end of the vacuum chamber 
may be adjusted radially of the drum inde 
pendently'v 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 occur after continued use‘ 
of the machine. 

, In making the perforations in the drum. it 
desirable that said perforations shall be 

of sufficiently small diameter so that a re 

1,577,839 
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 the web is of substantiaLthickness; on the 
other hand, where the web is thin and con 
sists of relatively short ?bers, for example 
where the web is ofpaper stock, it is desir 
able that the perforations 103 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 
web 74, and the web is led around the drums 
and around the guiding roller 73 in sub 
stantially the same manner as described 
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 
the 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, audit 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 arev similarly sup 
ported, both ends of the vacuum chamber 57 
being similarly mounted on. the pipe 59. 
This ?gure 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 ?ange member 83 extending in 
inverted pU-shaped formation-as indicated at' 
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853 in Fig. 6, to receive the wedges 61 be 
tween the mid portion of said ?ange member ~ 
and a ?ange 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 ?ange member 84 is 
of sufficient extent to cover and close said 
clearance opening, clamping bolts 88 being 
provided to hold the'?lange 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 ?anges 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 ?t described above in connection with 
the drum 10, between the outer cylindrical 
edge surfaces of the vacuum chamber and 
the inner surface of the drum. Clamping 
bolts 86 extending through the ?ange mem 
bers 83 and 84 and through the wedges 61, 
serve to clampthese parts together in any’ 
desired adjustment. lVith this construction, 
in order to afford a substantial support for 
the vacuum chamber 57 and the correspond 
ing drum 50, the pipe 59 extends completely 
through the machine and is therefore pro 
vided in the chamber 57 with perforations 
59a through which the air and moisture 
taken from the chamber 57 bythe pump. 
connected with the pipe 59 may ?ow into 

the water ?owing through the 
lowermost perforations and the air ?owing 
through the uppermost perforationsv in said 
pipe. A pumping mechanism similar to that 
indicated in Fig. 2, may be connected with 
both ends of the pipe 59, outside of they 
frame work of the machine, or if preferred, 
said mechanism may be 
one end of the pipe and the other end of 
said pipe may be closed. 
‘ In the construction illustrated in Figs. 8, 
9 and 10,1 show a second manner of sup 
porting vacuumychambers and drums of the - 
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 52a is provided with a 
substantial clearance opening 52d around 
the pipe 59b and the wheel 52“1 is extended 
to form a hub around which the roller bear 
ing 543 is disposed, said bearing being sup 
ported by the frame member 56*‘. In this 
manner the corresponding drum, which may 
be of the same construction as that above 
described and similarly related to the 
vacuum chamber 57“, has supporting bear 
ings carried directly ‘by the frame members ' 
of the machine. With this construction the 
pipe 59b extends through the vacuum cham 
ber 5711 and forms a tight ?t with the end 
walls of the vacuum chamber to support it; 

connected only to i 
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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 59b has rigidly 
secured thereto by suitable set screws as 
indicated, a block 89 between ‘which and a 
bracket 56b extending from the frame mem 
ber\56'*‘, adjusting wedges 61u are disposed. 
The bracket 56b is provided with upwardly 
extending flanges 56° as indicated in Fig. 10, 
to receive screws 85a in line with the wedges 
61"‘ to adjust them, and clamping bolts 86a 
are provided for clamping the block 89, the 
wedges 61a and the bracket 56b together in 
any desired adjustment. As a result of the 
construction described, the wedges 61a 
affords a means for moving the chamber 57 “ 
and its supporting pipe 59b radially, to se— 
cure the desired fit between the outer cylin 
drical edges 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 57 a angularly for 
adjustment purposes, this may be accom 
plished by releasing the set screws holding 
the pipe 59 or the pipe 59b 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 
carriedlby it, in any desired angular adjust 
ment. - , 

While I have shown my invention in the 
particular embodiment. above described, it 
will be understood that I do not limit my 
self to this exact construction as I may em 
ploy equivalents known ‘to the art at the 
time of the ?ling of this application without ' 
departing from the scope of the appended 
claims. a 
What I claim is: v 

1. In a web drying machine, the combi 
nation of a tubular drum having perfora 
tions through its cylindrical wall, devices 
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rotatably supporting said drum, a stationary ‘ I 
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 airweb 
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 
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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 chamber, 
the angular extent of said web adjacent said 
drum being greater than the angular extent 
of the open side of said chamber. 

8. 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 av 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 a 
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. I 

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 drum for purposes of 
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 said 
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 
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 a web 
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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 in 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 one 
side of said 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 each having pe'r 
forations through its cylindrical wall, de 
vices 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, 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 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 ofsaid vac 
uum means to the portion of the web pre 
sented to the corresponding drum for ad 
justment purposes and retaining said vac 
uum 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,‘ 
devices rotatably supporting said drum, vac- ' 
uum means communicating with the inner 
ends of said perforations 1n each drum, de 
vices for feeding a web to be dried around 7 
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 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 saidperforations 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 
in 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 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 "acuum 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 pipeextend 
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 

vacuum zone of said 
thereof as desired. 

14. In a web drying machine, the combi 
nation of twotubular 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 otherside to the ac 
tion of the perforations of the other of said 
drums, cover strips for engaging the outer 
surfaces of'said drums opposite said vac 
uum means, and ' devices retaining said 
strips in place and permitting rotation of 
said drums relatively thereto, whereby the 
web to be dried may be narrower than the 
extent bf said vacuum means longitudinally 

drum longi t udina ll y 

_ of said drums. 

15. In a web drying machine, the combi 
nation oftwo 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-said 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 actiono'f one of 
said "acuum chambers and the other side 
thereof to the action of the other of said 
vacuum chambers. , ¢ “3.. 

' 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 surface 
of the corresponding drum and embracing 
but part ofthe 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 ac 
tion of one of said vacuum chambers and 
the other side thereof to the 
other of said vacuum chambers, the angular 
extent of said web adjacent each drum being 
greater than the angular extent of the side 
opening of the corresponding Vacuum cham 
er. ' a - 

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. 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 
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each 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 vacuum 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. ‘ ' 

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 said inner sur 
face, a delivery pipe extending from each 
of said chambers, levices 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 thei‘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 adjustment 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, a 
vacuum chamber in each of said drums ex 
tending longitudinally thereof and having 
an open side enclosed by the inner sur 
faceof the corresponding drum and embrac 
ing but part of the angular extent of said 
inner 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 vacuumv 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 
desired radial position, and including also 
other devices permitting angular movement 
of said chamber for adjustment purposes 
and retaining said chamber in. any desired 
angular position. 

20. 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 said inner 
surface, a delivery pipe extending from each 
of said chambers, devices for feeding a web 
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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 overthe 
perforations in said drums for part of the 
longitudinal extent of the side openings in 
said chambers permitting the drying of 
webs narrower as desired than the length 
ofvsaid openings. . 

21. In a web drying machine, the com 
bination of two tubular drums each having 
perforations through itsv 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. 

22. 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, 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, 
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, and cover bands around said 
drums decreasing the vacuum zones as de 
sired longitudinally of said drums. 

2-1. 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 station 
ary vacuum chamber having an open side 
closed by contact with the imier cylindrical 
surface of the drum, ~a7delivery pipe extend? 
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ing from said chamber, and devices for feed- 29. In a web 
mg 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 
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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 ‘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 
her, said supports comprising end wheels 
and bearings coaxial with said drum. 

28. 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, devices for feeding a web to 
be dried around the outer surface of said 
drum opposite the open side of said cham 
her, said supports comprising end wheels 
and bearings coaxial with said drum, sup 
ports for said chamber comprising‘wedges 
for adjusting said chamber 
drum, and devices for retaining said wedges 
in desired position. ~ 

open side closed > 

radially of the ‘ 

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 aroundv the outer sur 
face of said drum opposite the open side 
of said chamber, supports for said chamber 
comprising trunnions coaxial with said 
drum, 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- 6§ 
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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 trun 
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. _ 

31. In a web drying machine, the com 
bination of a tubular drum havin perfora 
tions through its cylindrical wall, devices 
rotatably supporting said drum, a‘ station— 
ary vacuum chamber having an 0 en side 
closed by contact with the inner cy indrical 
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 movementvof 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. 
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bination of a. tubular drum having perfo 
rations through its cylindrical wall, devices 
rot-atably supporting said drum, a station 
ary Vacuum chamber having an open side 
closed by contact withthe inner cylindrical 
surface of the drum, a delivery pipe ex 
tending from said chamber, devices for feed? 
mg a web to be dried around the outer sur4 
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 
said 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 ofyHarch, A. D. 1925. 
ALBERT E. F. MOONE. 
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