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This invention relates to the manufacture 
of paper, and more particularly to paper 
making machines for forming a traveling 
sheet of paper. 
One the principal objects of the inven 

tion is to provide a paper making machine 
of this character, which is simple and eco 
nomical in construction, highly effective in 
operation, and is capable of forming a paper 

10 sheet of controlled high tensile strength in 
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regular paper making operations. 
Another object of the invention is to pro 

vide a paper making machine of this char 
acter having an efficient and effective agitat 
ing mechanism effective to exercise its effect 
on the flowing stream of stock as it is sup 
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plied to the forming surface to give a paper 
sheet of improved and controlled character 
as to strength and formation. ) 

Still another object of the invention is to 
provide a paper 'making machine of the type 
having a rotary vacuum forming roll with 
an inlet construction which is highly effective 
in producing a paper sheet of improved and 
controlled character as to strength and for 
mation. 
Other objects and advantages of the inven 

tion will be apparent from the following de 
scription when taken in connection with the 

80 accompanying drawing in which like char 

85 invention; 
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45 rotary vacuum forming roll is indicated at 

acters of reference designate like parts 
through the several views thereof.- 

Fig. 1 is a plan view of a paper making 
machine constructed in accordance with this 

Fig. 2 is a vertical sectional view taken on 
the plane of the line 2-2 of Fig. 1; 

Fig. 3 is a vertical sectional view taken on 
the plane of the line 8-3 of Fig.1; and Fig. 4 is a view similar to Fig. 3 show 
ing a somewhat modified form of construc 
tion. ?? 

Referring to the drawing, which discloses 
a preferred embodiment of the invention, a 
10 having suction pockets 11 and 12 therein 
providing a suction forming zone. This 
roll may be similar in construction to the 
well known suction couch rolls, such as illus 

50 trated in the patent to Millspaugh Re. 13,100, 

reissued April 12, 1910. A traveling wire 
18 may extend about a portion of the roll 10, 
this wire being of similar construction to the 
traveling wires used in connection with Four 
drinier machines and providing a travel 
ing forming surface. Or the roll 10 may 
be provided with an outer peripheral form. 
ing surface of wire mesh or other suitable 
material. The surface of the roll 10 is per 
forated so that the suction effective in the 
ockets 11 and 12 is communicated to the 
orning surface for the rapid formation of 

8. traveling sheet of paper as paper forming 
stock is supplied to the forming surface op 
posite the suction forming zone. 
... An inlet or vat 15, is provided for supply 
ing paper forming stock to the forming sur 
face of the rotary roll 10 opposite the suction 
Zone 11 therein. As an illustration of a 
form of inlet which will function quite satis 
factorily that construction which is disclosed 
in {{fitl??? 1,753,800, dated April 8, 1930, is shown. Paper forming stock at dilute 
consistency, such as about 4% to 2%, is sup 
plied to the vertical channel or compart 
ment 16, of the inlet, defined by front and 
rear walls 17 and 18 and suitable sidewalls 
19, an overflow partition 20 being provided 
for regulating the head of stock within this 
channel 16. A horizontally extending chan 
nel 21, defined by an upper wall 22 anda 
bottom wall 23 together with the side walls 
19, communicates at one end with the bot 
tom of channel 16 and is provided at its 
other end with an upwardly directed dis 
charge port. 24 feeding into a forming com 
partment 25 positioned at one side of the 
rotary forming roll 10 opposite the suction 
forming zone 11. The discharge port 24 
of channel 21 extends transversely across the: 
inlet and is preferably comparable to the 
width of sheet being formed, so as to give a 
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more uniform distribution of stock to the . 
forming compartment 25 across the width 
of the sheet. Forming compartment 25 has 
side walls 26 positioned adjacent opposite 
ends of the roll 10, the forward portions of 
these side walls being curved to approximate 
the curvature of the forming roll 10 and ex 
tending closely adjacent the forming sur 
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is found that there is a tendency 
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face 13. These side walls may be adjustably 
connected to suitable parts of the frame 
work of the machine or to extensions of 
the side walls 19 by means of the bolts 28 
which pass through longitudinal slots 29 in 
the side walls, to thereby permit accurate 
adjustment of the front curved edges of the 
Walls toward and away from the forming 
surface. Suitable flexible deckle straps, 
such as rubber deckle straps 30, may be sup 
ported by the forward ends of the walls 26 
closely adjacent the forming surface. 
The forming compartment 25 is also de 

fined by a rear wall 32 mounted between the 
side walls 26. Rear wall 32 preferably ex 
tends to a height less than the height of the 
side walls 26, and is additionally supported 
by the part 22 of the framework of the inlet 
which forms an upper wall for the horizontal 
channel 21 and is connected to the front wall 
17. The paper forming stock passes under 
a controlled head through the channels 16 
and 21 and is discharged as a flowing stream 
through port 24 into the forming compart 
ment 25 where it passes in a substantially 
tangential direction onto the forming surface 
13 and is formed into a traveling sheet with 
only a relatively short travel by the suction 
effective in the suction compartments 11 
and 12. 

In order to regulate the volume of feed to 
forming compartment 25, a cut-off valve or 
plate 33 is provided to slide on wall 22 in a 
suitable recess in rear wall 32 and control 
the size of port. 24. The rear portion of plate 
33 carries an upstanding flange 34 which 
threadedly receives an adjusting screw 35 
mounted for rotation in suitable bearings 
(not shown). A shaft 36 having control 
wheel 37 is rotatably mounted in brackets 38 
and carries at its lower end a pinion 39 mesh 
ing with the screw 35, whereby adjustment 
of the plate 33 is effected. Carried by the 
upper portion of the rear wall 32 is an over 
flow plate 40 which serves to permit any ex 
cess of stock supplied to the compartment 25 
to overflow into a rear compartment 41 from 
whence it is removed by a side channel 42 
leading to a suitable stock or supply chest 
(not shown). 
In paper making machines of this charac. 

ter having a rotary vacuum forming roll 
where web formation takes place rapidly, it 

for the 
fibers of the stock to dispose themselves in 
the water of the stock along the direction of 
travel of the forming surface. The result is 
a tendency to decrease the crossing or inter 
lacing of the fibers, with a resulting sheet 
having lowered tensile strength in one di 
rection. The present invention provides an 
unusually efficient agitating mechanism posi 
tioned within the stock being supplied to the 
forming roll, to effectively agitate that stock 
so that as it is formed into the sheet the fibers 
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of the stock will be suitably interlaced to 
provide both longitudinal and transverse 
strength to the stock. The mechanism illus 
trated is quite satisfactorily used in conjunc 
tion with an inlet construction having a main 
tained body of stock; or one in which the 
stock is supplied in the form of a fiowing 
stream onto a forming surface, as illustrated 
in the drawing. 
As shown, a rotary agitator rol 45 is 

mounted within the forming compartment 25 
immediately above the discharge port 24 of 
the upwardly directed portion of channel 21 
and in the path of the flowing stream of stock 
entering the forming compartment 25. This 
roll is provided with an irregular surface, as 
indicated at 46, being shown as provided with 
flutes. For example, a roll having a diameter 
of about seven inches with fluting or corru 
gations of about one-half inch in depth has 
been found to give very satisfactory results. 
This roll is positioned within the forming 
compartment 25 between the rear wall 32 and 
the forming surface 13, with its irregular, or 
fluted, surface being positioned to effectively 
affect the fiber stock at the forming surface 13. 
In actual practice, very satisfactory results 
have been secured where the surface of the 
roll approaches to within about one half inch 
of the forming wire 13; but effective results 
may be secured with greater spacing pro 
vided the spacing and configuration or shap 
ing of the roll are so coordinated as to suf 
ficiently affect the fibers in the stock in the 
zone of suction formation of the web, so that 
the fibers may not realign after being sub 
jected to the roll action and before formation 
of the web. 
The roll 45 is 

extended journals 47 which are carried by 
suitable bearings 48 mounted on bearing 
brackets 49 attached to the rear wall 32 of 
the forming compartment. An adjustable 
connection is provided between the bearings 
48 and the bearing brackets 49 so as to permit 
accurate adjustment of the agitator roll to 
ward or away from the forming surface 13. 
As shown, longitudinal slots 50 are formed 
in the bearing brackets 49 and bolts 51 pass 
ing through the bearings 48 extend through 
the slots 50 and are adapted to be held rigidly 
in adjusted position by nuts carried on the 
ends of the bolts beneath the brackets 49. 
One of the journals 47 of the roll 45 is ex 
tended as indicated at 52, and a drive sprocket 
or gear 53 is attached thereto and is adapted 
to be connected to a suitable motor or other 
driving means through a reduction gearing 
(not shown), whereby the roll may be driven 
at the desired speed. 

It is found that in addition to the spacing, 
size and configuration of the agitator roll 
with reference to the forming surface, the 
speed of rotation of the agitator roll also has 
a bearing upon the strength and formation 
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of the sheet. Moreover, different rotative 
[[&ct; are advantageously employed when 
the roll is rotated clockwise (as shown in 
Fig. 3) and when the roll is rotated counter 

is clockwise. For example, with the roll rotat 
-ing clockwise, that is, with the forward por 
tion of the roll moving against the direction 
of travel of the flowing stream of stock onto 
the forming surface, better results arese. 

lò cured at relatively higher R. P. M., and con 
versely with the roll rotating counterclock 
wise or with the forward portion of the roll 
moving with the direction of travel of the 

s stock, better results are secured - with rela 
15 tively lower R. P. M. The effectiveness is 

also dependent upon the rate of travel of 
the forming surface, the consistency of the 
stock, the weight per unit area of the sheet 
being formed, and other factors. By way of axample, with a rotary forming roll having 
a surface speed of about 115 feet per minute 
and making about a 35 pound paper, using 
a seven inch diameter fluted agitator roll 
better results were obtained with the roll 

5 rotating clockwise at a R. P. M. of about 38 

23 

than with a R. P. M. of about 12. On the 
other hand, with the same conditions and the 
roll running counterclockwise, better results 
were secured with the roll rotating at a 
R. P. M. of about 12 than with a R. P. M. 
of about 38. The speed of rotation, spacing, 
size, and fluting of the roll can be readily 
determined by test to give the best results in 
each case for the character of stock being 
treated, the rate of sheet formation, the 
weight per unit area of the sheet, and other 
factors. The forward edge of the forming compart 
ment 20 carries a flexible apron 55, such as a 
rubber or fabric apron, which may be con 
veniently clamped in operating position be 
tween an extending flange 56 formed at the 
upper portion of the conduit defining the 
channel 21 ????????f?? discharge port 24 and 
a clamping plate 57 bolted thereto. This 
flexible apron, as shown, extends upwardly 
a substantial distance between the agitator 
roll 45 and the forming surface 13. Very 
satisfactory results have been secured when 
the free end of this apron terminates as indi 
cated at 58 substantially in the plane of the 
longitudinal axis of the agitator roll 45, and 
opposite the portion of the roll which is most 
closely ?????????? with respect to the form ing surface. The net result is that the opera 
tion of roll 45 is effective immediately in the 
zone of initial suction formation of the web. 
The apron blankets the portion of the form 
ing surface opposite the forming compart 
ment 25 below the effective agitating portion 
of roll 45, so that rapid suction formation is 
prevented in this area in advance of the effec tive agitating portion of the fiber crossing 
member. In a rotary vacuum forming ma: 

05 chine of this character, suction formation of 
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the web takes place very rapidly with RE, 8 
few inches of travel of the forming surface 
13 with roll 10. Consequently the agitator. 
or fiber crossing member is effective imme 
diately in the zone of suction formation and 
the resulting web is formed on the travelin 
surface with the fibers crossed and interlaced. 
substantially in the manner in which they 
are displaced by the agitator. Good results may also be secured by constructing the inlet 
with a lip which directs the flowing stream 
of stock directly between the forming surface 
and the agitator and discharging the stock 
onto the forming surface at the zone opposite 
the effective, agitating portion of the fiber 
crossing member, so that the agitator is thus 
effective immediately 
forming Zone. The apron 55 is mounted for 
adjustment so as to vary the extent of the 
portion of the apron extending upwardly 
between the roll 45 and the forming surface 13. This is conveniently accomplished by 
loosening the attaching bolts clamping plate 
57 to flange 56 and then withdrawing the 
apron from or inserting it into the space 
between clamping plate 57 and flange 56 to 
adjusted position, '; 

Referring to Fig. 4, a somewhat modified 
form of construction is indicated in which 
a stationary agitator member 45'' is mounted 
within the forming compartment 25 imme 
diately above the upper end or discharge 
port 24 of the upwardly extending portion 
of channel 21. This member comprises a 
transversely extending beam which is ad 
justably connected adjacent its ends to the 
inlet so as to permit of adjustment toward 
and away from the forming surface 13. The 
forward surface of the member 45 is prefer 
ably fluted or corrugated as indicated at 46 
to provide a surface similar to the surface of 
the fluted roll 45. This form of construc 
tion may be used advantageously with an 
inlet of the :P shown in which the paper forming stoc is introduced in a flowin 
stream into the forming compartment an 
onto the forming surface, the relative move 
ment between the stock and agitator immedi 
ately in the zone of formation giving an ef. 
fective fiber crossing and web formation of 

in the initial suction 
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improved tensile strength and other charac 
teristics. Where a box type inlet for con 
fining a pool of stock adjacent the surface 
of a rotary vacuum forming roll is used, then 
a rotary agitator roll of the type illustrated 
in Figs. 1 to 3 is preferably used, the proper 
coordination of the speed of rotation and the 
spacing of the agitator roll together with the 
positioning of the efective agitating por 
tion of the roll in the zone of initial suction 
formation, serving to effectively overcome 
the quiescence of the stock and to give a re 
sultant sheet in which the fibers are effec 
tively crossed and interweaved with relative 
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ly high tensile strength. By a proper con 
trol of the spacing and rotation of the fluted 
roll, the positioning of the apron, and other 
factors mentioned above, the resultant ten 
sile strength and formation of the sheet can 
be rather accurately controlled and varied to 
give a sheet of the character desired. 
While the forms of apparatus herein de 

scribed constitute preferred embodiments of 
the invention, it is to be understood that the 
invention is not limited to these precise forms 
of apparatus, and that changes may be made 
therein without departing from the scope of 
the invention which is defined in the ap 
pended claims. 
What is claimed is: 
1. In apparatus of the character described, 

a rotary vacuum forming roll having a suc 
tion pocket providing a suction forming Zone 
and having a forming surface thereon, means 
for supplying paper forming stock to said 
forming surface to form a traveling paper 
web, and a fiber crossing member positioned 
adjacent said forming roll in contact with the 
paper forming stock in the Zone where said 
stream of stock is formed on said forming 
surface, said fiber crossing member haying a 
fluted surface effectively positioned adjacent 
the said forming surface of said forming roll 
and in the initial suction forming Zone. 

2. In apparatus of the character described, 
a rotary forming roll having a suction pocket 
therein and a forming surface thereon, pro 
viding a suction forming Zone about a por 
tion of the surface of said roll, an inlet for 
flowing a stream of paper forming stock onto 
said forming surface at said suction forming. 
zone, and a rotary roll positioned adjacent 
said forming roll and in the path of the 
flowing stream of stock in the zone where 
said stream of stock flows onto said forming 
surface, said roll having its surface P9si 
tioned less than two inches from the forming 
surface of said rotary forming roll and in 
the initial suction forming ZOne. 

3. In apparatus of the character described, 
a rotary vacuum forming roll having a suc 
tion pocket therein and a forming surface 
thereon, providing a suction forming Zone 
about a portion of the periphery of said roll, 
an inlet for flowing a stream of fibrous stock 
onto the said forming surface including a tan 
gentially arranged channel for delivering the 
stream of stock substantially tangentially 
onto the traveling forming surface at one side 
of said forming roll and opposite the said 
suction forming zone, and a fiber crossing 
member positioned opposite the said channel 
in the path of the flowing stream of stock, 
said member having a fluted surface posi 
tioned closely adjacent the said forming Sur 
face in the said suction forming Zone. 

4. In apparatus of the character described, 
a rotary vacuum forming roll having a suc 
tion pocket therein and a forming surface 
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thereon, providing a suction forming zone 
about a portion of the periphery of said roll, 
an inlet for flowing a stream of fibrous stock 
onto the said forming surface including an 
upwardly directed channel for delivering the 
stream of stock upwardly onto the traveling 
forming surface at one side of said forming 
roll and opposite the said suction forming 
Zone, a forming compartment into which said 
channel discharges positioned opposite the 
said 'suction forming zone at the side of said 
rotary forming roll, a rotary agitator roll 
positioned within said forming compartment 
above said upwardly directed channel in the 
path of the flowing stream of stock, the sur 
face of said agitator roll being positioned 
closely adjacent the said forming surface in 
the said suction forming Zone. 

5. In apparatus of the character described, 
a rotary vacuum forming roll having a suc 
tion pocket therein and a forming surface 
thereon, providing a suction forming zone 
about a portion of the periphery of said roll, 
an inlet for flowing a stream of fibrous stock 
onto the said forming surface including an 
upwardly directed channel for delivering the 
stream of stock upwardly onto the traveling 
forming surface at one side of said forming 
roll and opposite the said suction forming 
zone, a forming compartment into which said 
channel discharges positioned opposite the 
said suction forming zone at the side of said 
rotary forming roll, a rotary agitator roll 
positioned within said forming compartment 
above said upwardly directed channel and in 
the path of the flowing stream of stock, the 
surface of said agitator roll being closely ad 
jacent the said forming surface in the said 
suction forming zone, and a flexible apron 
carried by the forward edge of said forming 
compartment, said apron extending upward 
ly a substantial distance between said agi 
tator roll and said forming surface, the free 
end of said apron being approximately in 
the plane of the longitudinal axis of said agi 
tator roll. 

6. In a paper making machine of the char 
acter described, having a rotary forming roll 
and means for supplying pulp stock to the 
roll surface for substantially instantaneous 
web formation thereon; an agitator posi 
tioned in the path of the stock flow and adja 
cent the position of instantaneous web for 
mation, said agitator comprising a member 
having a fluted surface positioned close to the 
roll surface and extending along the length 
thereof. 

7. In a paper making machine of the char 
acter described, having a rotary forming roll 
and means for supplying pulp stock to the 
roll surface for substantially instantaneous 
web formation thereon; an agitator posi 
tioned in the path of the stock flow and adja 
cent the position of instantaneous web forma 
tion, said agitator comprising a rotary fluted 
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roll positioned in such close proximity to the 
forming roll surface that the fluted surface 
of the agitator roll moves within the imme 
diate Zone of web formation. 

8. In a paper making machine of the char 
acter described, having a rotary forming roll 
and means for supplying pulp stock to the roll 
surface for substantially instantaneous web 
formation thereon; an agitator positioned in 
the path of the stock flow and adjacent the 
position of instantaneous web formation, said 
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agitator comprising a rotary roll positioned 
close to the forming roll surface and extend 
ing along the length thereof, the agitator 
roll having flutes extending longitudinally of 
the roll. h- 

In testimony whereof I hereto affix my sig 
nature. 

HERMAN L. KUTTER. 


