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The instant invention relates to paper making ma 
chinery, and more particularly, to a lightweight or tissue 
forming paper machine producing web of high quality. 

Modern-day paper making machines include various 
different constructions which are adapted for making one 
type of paper web or another. One category of paper 
machine is known as the so-called “Yankee' machine, 
which involves the use of a Yankee dryer. The Yankee 
dryer is a large diameter roll under which a moist web 
is pressed or “pasted,” after the moist web has ordinarily 
undergone comparatively nominal or minimum pressing 
for purposes of dewatering. The web itself is ordinarily a 
lightweight type of web which does not respond favor 
ably to most types of presses and which is most ad 
vantageously dewatered during its travel on the heated 
Yankee dryer surface. On the other hand, the paper 
web must be formed initially using a forming wire or 
other forming means so as to have a coherent fibrous 
web that will remain on the surface of the Yankee dryer 
for perhaps 270 of rotation on the dryer surface, so as 
to obtain a relatively dry web even operating at com 
paratively high speeds. Moreover, the lightweight paper 
web must be formed with a minimum of rough handling 
of the web because of its generally delicate nature. 
The instant invention relates to an improvement in 

Yankee dryer machines, and more particularly, an im 
provement in machines for the formation of compara 
tively delicate lightweight paper web. 

Other and further objects, features and advantages of 
the present invention will become apparent to those 
skilled in the art from the following disclosure and the 
drawings attached hereto and made a part hereof. 

ON THE DRAWINGS 
FIGURE 1 is an essentially diagrammatic view in ele 

vation of a paper machine embodying the instant inven 
tion; and 
FIGURES 1A and 1B are essentially fragmentary 

diagrammatic views of fornhing sections which may be 
used in the instant invention to replace the forming sec 
tion shown in the view of FIGURE 1. 

AS SHOWN ON THE DRAWINGS 
A looped forming wire 11 is shown traveling around a 

relatively large breast roll 12 and couch roll 13, which 
define therebetween a downwardly inclined web form 
ing run 11a. The remainder of the looped forming wire 
travels over guide rolls 14 and 15 which assist in main 
tenance of the desired tension, traveling speed, etc. for 
the forming wire, in generally the conventional manner 
of mounting forming wires. In the particular instance, 
however, the active or top run 11a of the instant forming 
wire 11 is downwardly inclined at substantially an angle 
of 45° from the horizontal. This angle is preferred for 
the downward incline of the active run 11a, but the in 
stant invention may be carried out using a downward 
incline for the top wire run 11a within the range of 
substantially 20' to 70° from the horizontal. 
At the upstream or top side of the downwardly in 

clined wire run 11a there is mounted a conventional 
stock inlet indicated essentially diagrammatically at 20. 
The inlet is provided with conventional stock feed means 
(not shown) to the end that a substantially uniform 
high speed jet-stream of entangled fibers in aqueous 
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suspension may be fed out of the inlet slice indicated 
diagrammatically at 21 and onto the upstream end of 
the forming wire run 11a. The forming wire run 11a 
is mounted to travel at substantially the relatively high 
jet-stream speed of the stock from the slice 21 and 
adapted to receive the stock thereon at substantially the 
immediate off-running side of the upper (breast) roll 12. 
A large saveal 16 is shown essentially diagrammatically, 
positioned just beneath the top wire run 11a and between 
the breast roll 12 and the couch roll 13 in order to 
collect substantial volumes of water flowing freely from 
the stock suspension through the forming wire run 11a. 
It will be appreciated that in the case of comparatively 
lightweight paper web formation there is a substantial 
amount of water that must be handled and this water 
will flow quite readily through the forming wire 11a. 
during web formation (not only at the time of initial web 
formation in the upstream region of the immediate dis 
charge from the stock stream jet 21 but also farther 
down along the downwardly inclined reach 11a, because 
the lightweight web will offer less resistance to the free 
flow of water through the same and through the form 
ing wire 11a in the saveall 16). Although the relatively 
lightweight web forming on the top wire run 11a offers 
relatively nominal resistance to the flow of water there 
through and into the saveal 16, it must be appreciated 
that the weave of the wire run 11a plus the deposition 
of fibers thereon will afford a certain amount of resist 
ance to the water flow through the wire run 11a and 
into the saveall 16, to the end that there will be a pool 
of aqueous suspension traveling along the top of the wire 
run 11a for at least a short distance (e.g. down to ap 
proximately 11b in FIGURE 1). 
The paper machine of FIGURE 1 also is provided 

with a Yankee dryer indicated generally at 30, which is 
a comparatively large metal roll that is provided with 
a smooth (mirror) finish for receiving and dewatering 
the web thereon and is also generally provided with 
means for heating the interior thereof (indicated dia 
grammatically at H) in order to accelerate the dewater 
ing of the web moving on the traveling Yankee dryer 
surface. This structure is essentially conventional, as also 
are the doctors 31 and 32 shown at the bottom side of 
the Yankee dryer 30 which are used for maintaining con 
tinuously a clean dryer surface. 
Also shown in FIGURE 1 is a looped traveling felt 

40 which is mounted on a plurality of felt guide rolls 
indicated generally at 41, plus a tensioning roll indicated 
at 42 for maintaining the desired tension on the traveling 
felt 40. The felt 40 is also shown passing between a pair 
of conventional wringer or press rolls 43, 43 to dewater 
the same over a suction box 44 acting on the active sur 
face of the felt 40 for purposes of conditioning such 
felt surface. These last-mentioned elements are also con 
ventional for felt operation and need not be described in 
further detail herein. 
The felt 40 travels around a curved solid surface 45, 

which is shown as the solid roll or solid felt guide roll 45 
positioning and turning the felt at substantially the im 
mediate off-running side of the stock slice 21. The solid 
roll 45 positions the felt 41 in closely spaced relation to 
the downwardly inclined wire run 11a, but there is a 
definite spacing between the wire run 11a and the felt 40 
as it travels around the solid roll 45 through a curvate 
(convexly curvate) converging path and against the top 
side of the stock jet stream that is being fed onto the top 
run 11a of the forming wire. Downstream from the solid 
guide roll 45 there is positioned a second solid or plain 
roll 46 within the loop of the felt 40 and the second solid 
roll 46 is shown urging the felt 40 into very close running 
relation with the downwardly inclined wire, run 11a. In 
fact, a felt reach 4.0a from the guide roll 45 to the guide 
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roll 46 is shown downwardly inclined and convergingly 
directed relative to the downward run of the forming wire 
11a, such that the stock jet stream fed from the slice 21 
onto the forming wire run 11a in Substantially the region 
of the upstream felt guide roll 45 will have lost a suffi 
cient amount of water to have effectively formed a moist 
paper web at substantially the location 11b on the form 
ing wire run a opposite the solid roll 46. 
The solid roll 46 presents a rotary surface Substantially 

like the solid rotary surface of the upstream guide roll 
45 that is traveling at substantially the same peripheral 
speed for the felt 40, which speed is, in turn, Substantially 
the speed of the stock stream jet in the slice 21 and the 
speed of the traveling forming wire run a. The felt 40, 
however, at the off-running side of the solid roll 46 is 
comparatively wet and the solid roll 46 functions to de 
velop subatmospheric pressure at its immediate off-run 
ning side 46a, which in turn acts against the inner pe 
riphery of the felt 40 in this region so that the felt 40 
will tend to lift the web W from the downwardly inclined : 
wire run 11a in the region 11b. The felt run 49b that ex 
tends also in the generally downward incline from the 
solid felt roll 46 serves to retain the web on the underside 
thereof until it reaches a pasting roll 47 that is also within 
the loop of the felt 40 and which is a suction roll that 
pastes the wet web onto the underside of the Yankee 
dryer 30. The pasting roll 47 is not necessarily a suction 
roll but it is preferably a suction roll because it will 
handle a relatively substantial amount of water at this 
location and it is not desired to build up Substantial quan 
tities of water at the oncoming side 47a of the pasting 
nip N-1 defined by the suction roll 47 and the Yankee 
dryer 30 (for the reason that a buildup of an excessive 
amount of water, i.e., in the form of a pool or otherwise 
at the oncoming side of the nip N-1 may cause damage 
to the web just before it is pasted onto the Yankee dryer 
30). Also, the suction roll 47 preferably removes a sub 
stantial amount of water from the felt 40 at the region 
of the nip N-1 so that a second press roll 48 also wrapped 
by the felt 40 may function to facilitate both retention 
of the web W on the Yankee dryer surface and a certain 
amount of dewatering thereof at a nip N-2 downstream 
from the nip N-1 (or in the direction of movement of 
the web W along the upstream side of the Yankee dryer 
30). 

It will be appreciated that the wringer rolls 43, 43 and/ 
or the felt conditioner 44 will serve to bring the water 
content of the felt 40 into a condition in which it is most 
receptive to receive a certain amount of water from the 
stock flowing on the forming wire 11a, so that some de 
watering of the stock may take place merely by absorp 
tion of water into the body of the felt 40 during the con 
verging felt run 4.0a from the guide roll 45 to the guide 
roll 46. The amount of water thus absorbed by the felt 
is perhaps not extremely significant from the point of view 
of overall Water removal from the aqueous stock suspen 
sion, but it is significant from the point of view that the 
felt in the run 4.0a is not intended to resist acceptance of 
water in this region, nor is it intended that the felt run 
40a should return water back to the stock stream on the 
downwardly inclined wire run 11a. Instead, the converg 
ing felt run 4.0a will serve to expedite dewatering of the 
aqueous stock Suspension on the forming wire run a 
not only by the reception of at least a nominal amount 
of water into the body of the felt 40 but also by virtue 
of the fact that the felt 40 is pressed against the stream 
of stock flowing on the wire run 11a so as to accelerate 
dewatering of the stock through the forming wire 1 a 
and into the saveall 16. The control of the rate of such 
accelerated dewatering is important so that there will be 
a minimum and/or substantial elimination of defects in 
the web thus formed. 
On the other hand, the felt 40 should be relatively wet 

at the off-running side of the guide roll 46 so that it is 
unable to receive air rapidly in the neighborhood of the 
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4. 
low pressure region 46a and the web W will then adhere 
quite well to the underside of the felt during the down 
wardly inclined run 49b from the takeoff roll 46 to the 
pasting suction roll 47. This is preferably a downwardly 
inclined run 40b so that the web will adhere better to 
the underside of the felt run 40b in this region (and will 
not have to overcome gravity forces among others in its 
retention onto the underside of the felt run 40b). For this 
purpose the felt run 40b should be downwardly inclined 
preferably at least about 5 to 15 or 20 from the hori 
Zontal. The pasting (suction) roll 47 will also preferably 
have at least a low vacuum area 47b which will extend 
from Substantially the bottom of the suction roll 47 to 
substantially the nip N- so that the web will also be 
readily retained on the surface of the felt 40 turning about 
the suction roll 47 and into the nip N-1. 

In connection with the downward incline of the wire 
run a and the convergingly downward incline of the 
felt run 40a, it will be appreciated that the rapid flow of 
the stock stream from the slice jet 2 will serve to main 
tain a body of water in the area of convergence C be 
tween the wire run 11a and the downwardly inclined felt 
run 40a, such that a hydraulic head may be continuously 
maintained in this zone of convergence C and pressure 
on the Stock moving therein will be readily controlled and 
maintained. If the stock stream rate from the jet 2 is 
too slow and/or the traveling speeds of the felt run 40a 
and/or the Wire a should be too rapid in a generally 
horizontal area of convergence C, it will be appreciated 
that there might be a tendency to draw air into the area 
Or ZOne of convergence C and/or there might be a tend 
ency to have this area empty partially from time to time 
because of loss of Stock, all of which would result in de 
fects in the paper web particularly during the critical web 
forming period in this Zone of convergence C. On the 
other hand, because of the downward incline of the two 
runs 11a and 40a, a hydraulic head is maintained sub 
Stantially continuously and constantly in the Zone of con 
Vergence C and Web formation takes place under ideal 
conditions, particularly for the lightweight high speed 
operation here contemplated. It will be appreciated that 
the felt run 4.0a is also at a downward incline, as con 
trasted to a substantially vertical run, so that it will press 
against a stock stream normally flowing in the down 
Wardly inclined wire run and cooperate with gravity 
forces, the hydraulic head, etc., to apply pressure to the 
top side of the stock stream and thus expedite web for 
nation on the wire run a. 
Referring to FIGURE 1A, it will be seen that elements 

having Substantially the same structure and function as 
those shown in FIGURE 1 are designated by the same 
reference numerals in the 100 series. Thus the bottom 
forming Wire run 115a is trained over an upstream breast 
roll 112, moving downstream at an incline over a save 
all 116, which is equipped with foils or wipers 116a, 116a 
within the Saveal 116 for purposes of facilitating dewater 
ing and tending to wipe droplets and/or bodies of water 
that might be inclined to hang on to the underside of the 
forming wire 11a. Also, the inlet 121 feeds the stock stream 
between the forming wire 11a and the converging felt 
run 140a just upstream from the solid guide roll 145. The 
guide roll 145 presents a co-moving solid curved surface 
for guiding and traveling with the felt 140, but it will be 
appreciated that an open faced roll could be used in the 
position 145, although such a roll would ordinarily be 
more expensive and it is not necessary in the particular 
arrangement here shown. The converging felt run 14 a 
moves down around a roll 350, which corresponds to the 
previously described roll 46 in that it effects substantial 
completion of the convergence of the felt run 4.0a with 
the Wire run 11a, thus carrying out the previously de 
scribed function of the solid roll 46. Again, the instant 
roll 50 may be an open-faced roll and in this particular 
instance it may have some additional useful function as 
an open-faced roll. But preferably it is a solid roll 150 
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which will substantially preclude the formation of a water 
layer on the inner periphery of the felt 140, for the rea 
son that water removal from the inner periphery of the 
felt 140, if a water layer were formed thereon, would re 
quire some auxiliary equipment and would thus increase 
the overall expense of the machine. Instead, the bulk of 
the dewatering of the stock and the bulk of the formation 
of the moist paper web is accomplished by the time the 
converging felt run 140a passes beneath the plain roll 150, 
but a second plain or solid roll 151 is here shown defining 
still another felt run 140c that is maintained in very close 
running relation, and against the moist felt, on the down 
ly inclined wire run 111a essentially for the purpose of 
facilitating some additional dewatering of the moist web 
in the brief region of travel opposite the felt run 140c. Im 
mediately thereafter the solid roll 150 in cooperation with 
the moist downwardly inclined felt run 140b serves to 
carry the web W onto the Yankee dryer, for example, at 
the nip N-1 already described in connection with FIGURE 
1. The essential purpose of the arrangement shown in 
FIGURE 1A is the showing of a certain amount of versa 
tility which the instant machine affords, at a very nomi 
nal expense, for the reason that the plain rolls 150 and 
151 are not expensive to install and/or to mount in the 
desired selected spacial relationship to the downwardly 
inclined wire run 111a. 

Referring to FIGURE 1B, it will be seen that still 
another aspect of the advantage just mentioned in con 
nection with the embodiment of FIGURE 1A is shown. 
In other words, still additional solid rolls may be used, at 
very nominal expense and with ease of adjustment and 
versatile function in the arrangement of FIGURE 1B. In 
FIGURE 1B the elements corresponding substantially to 
those shown in the previous views are designated by the 
same reference numerals in the 200 series. It will be seen 
that the wire run 2.11a is again inclined downwardly and 
there is provided a converging felt run 240a between an 
upstream roll 245 and a roll 250 at substantially the re 
gion of complete convergence between the downwardly 
running felt run 240a and the downwardly running wire 
run 211a. Also, the downstream roll 251 corresponds to 
the roll 151 shown in FIGURE 1A. An upstream guide 
roll 252, however, is positioned substantially midway in 
the downwardly inclined felt run 240a between the up 
stream roll 245 and the roll 250 just mentioned. The ad 
ditional guide roll 252 may be an open or a closed roll, 
but again it is preferably a closed or solid roll and its 
function is essentially that of maintaining a slight con 
vexly rounded converging contour to the downwardly in 
clined felt run 240a. Thus if dewatering is taking place 
extremely rapidly through the downwardly inclined wire 
211a, then it may be desirable to use the roll 252 to 
cause the felt run 240a to follow more closely and press 
against the top surface of the stock stream flowing on the 
downwardly inclined wire run 211a. It will be appreciated 
that the rolls 150-151 and/or the rolls 250-251 and 252 
function essentially as solid means within the loop of the 
felt 40, 140, 240 downstream of the felt guide 45, 145, 
245 for urging the converging felt run downwardly into 
the desired gradual convergence with the wire run 2.11a. 
Even the felt movement in the region 140c and/or 240c 
does involve additional convergence of the felt with the 
wire, for the reason that the moist paper web is still un 
dergoing the process of dewatering in this region. The 
advantage here is that the moist web is passed only gently 
by the traveling felt in these critical regions of formation 
and the web is not subjected to the pressures of a con 
ventional press nip at any time during its formation 
and/or until it is already placed upon the Yankee dryer 
surface. As previously indicated the web is pasted onto 
the Yankee dryer surface at approximately the nip N-1 
(shown only in FIGURE 1) and dewatering thereof takes 
place immediately by virtue of the heat of the Yankee 
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dryer 30. A second press nip N-2 is shown as an optional 
embodiment which may be used to apply a certain amount 
of pressure to the web W, after it has already undergone 
some dewatering on the surface of the Yankee dryer 30. 
The nip N-2 may be used to apply dewatering pressure, 
but preferably it is used essentially to assure that the Web 
W remains pasted on the surface of the Yankee dryer 30. 
The heat of the dryer 30 does tend to cause evaporation 
of water at the very surface of the dryer 30 and along 
contiguous faces of the dryer surface 30 and the web W, 
such that a certain amount of volatilization of water in 
this region may cause the web to tend to lift from the 
surface of the dryer and the roll 48 at the nip N-2 func 
tions primarily to assure that this undesirable effect is not 
obtained. It will thus be seen that actual pressing of the 
web primarily for purposes of dewatering the same is not 
required at any position in the Yankee dryer machine 
shown in the instant invention. If such pressing should 
be desirable, however, additional pressure could be ap 
plied at the roll 48, but in instances in which the appli 
cation of such higher pressures is not desirable (which 
is generally the case in the practice of the instant inven 
tion), then it will be appreciated that merely the function 
of assisting in retaining the web on the surface of the 
dryer 30 is carried out at the roll 48. 

It will be understood that modifications and variations 
may be effected without departing from the spirit and 
scope of the novel concepts of the present invention. 

I claim as my invention: 
1. In a paper machine, in combination, a Yankee dryer, 

a stock inlet, a looped traveling forming wire having a 
downwardly inclined run receiving stock from the inlet 
and forming a wet web on such run, a looped traveling 
felt, a felt guide within the felt loop presenting a curved 
smooth surface for guiding the felt into closely spaced 
relation to said wire run adjacent the stock inlet for re 
ceiving a stock stream between the wire run and felt, roll 
means within the felt loop downstream of such felt guide 
for urging a run of felt downwardly from such guide into 
gradual convergence with said wire run during web forma 
tion thereon and then away from the wire run with the 
formed wet web adhering to such felt run, and pressure 
dewatering and pasting rolls within the felt loop down 
stream of such roll means for pasting the wet web onto 
and pressure-dewatering the web against the Yankee dryer 
surface. 

2. The paper machine of claim 1 wherein the pasting 
roll is a suction roll defining a suction press nip with the 
Yankee dryer. 

3. The paper machine of claim 1 wherein the roll 
means within the felt loop is a solid roll. 

4. The paper machine of claim 1 wherein the roll 
means within the felt loop is a solid roll wherein the felt 
guide is a solid roll, and wherein the pasting roll is a suc 
tion roll defining a suction press nip with the Yankee 
dryer. 

5. The paper machine of claim 1 wherein the roll 
means within the felt loop comprises a pair of Solid rolls 
holding the felt run briefly against the wet forming web 
on the wire before separating the web therefrom. 
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