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FORMING TOWER WITH SLIDING, WALWE 
Ralph Chapman, Corvallis, Oreg., assignor to 
Chapman Forest Utilization, Inc., Corvallis, 
Oreg., a corporation of Oregon 

Application December 20, 1948, Serial No. 66,175 
(C. 259-4) 8 Claims. 

My present invention comprises an improve 
ment in a forming tower for fibre board making 
machines, the same being an improvement upon 
the structure disclosed and claimed in my co 
pending application, Serial No. 20,333, filed April 
10, 1948. In the aforesaid copending application 
apparatus and a method whereby a measured 
charge of thick fiber slurry may be diluted with 
white water separated from a preceding charge of 
slurry are disclosed. The amount of white water 
mixed with the slurry may be accurately con 
trolled by an adjustable overflow device. Means 
are disclosed whereby the slurry and white water 
are intimately mixed upon discharge into a mat 
forming deckie box including a fixed lower por 
tion below a forming screen and a vertically re 
ciprocating upper part or deckle box frame above 
the screen. Means are also disclosed whereby 
the forming tower and deckle box are controlled 
in interlocked relation to other equipment includ 
ing an intermittently movable, endless forming 
Screen and a cold press to which the formed wet 
matS are delivered When the decke box frame is 
raised, the cold press acting to express excess 
water from the formed mat prior to delivery of 
the mat to a forming press in which heat and 
pressure may be applied to the mat to consolidate 
it into an artificial board. It is disclosed in the 
aforesaid application that certain fibrous mate 
rial may be utilized alone, or fibers may be used 
in combination with binding materials such as 
phenolic resins Which are converted into an in 
Soluble, infusible state under the action of heat 
and pressure. The present invention has to do 
with improving the operation of the forming 
tower whereby a more uniform mat may be 
formed by the decke box and Screen. 
An object of the present invention is to reduce 

the size and cost of the forming tower by utilizing 
less rigid plates and bracing them by suitable 
internal bracing structure. 
A further object of the present invention is to 

provide means whereby more thorough and inti 
mate mixing of the Salvaged White Water and 
thick slurry is achieved in a more rapid manner, 
thus increasing the number of forming operations 
which may be performed in a given time. 
A further object of the present invention is to 

provide an improved forming tower whereby a 
portion of the white water drawn from one batch 
of diluted slurry is returned to the lower portion 
of the deckle box, up to the level of the forming 
Screen so that the dumping of the Succeeding 
batch of diluted slurry into the upper deckle box 
frame Will not cause an initial rush of fiber-bear 
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ing slurry through portions of the Screen, which 
in the prior apparatus sometimes resulted in un 
even formation. 
A further object of the present invention is to 

reduce the cost and increase the efficiency of 
the apparatus by eliminating a number of large, 
expensive, and relatively slow acting valves incor 
porated in the previous equipment. 
A further object of the present invention is to 

provide improved valve means and discharge 
means for directing the slurry mixture into the 
deckle box whereby more intimate mixture of the 
fiber's With the resinous substances, et cetera, 
retained in the white water is achieved. 
A further object of the present invention is to 

provide means whereby the flow of the slurry 
mixture into the deckle box is abruptly termi 
nated, thus eliminating possibility of a trickle of 
Water dropping onto the formed wet mat just 
prior to the raising of the deckle box frame and 
Withdrawal of the mat therefrom. In the prior 
apparatus such trickles from the forming tower 
Sometimes caused the formation of pits in the 
Wet mat Which showed up in the board even after 
final compression and consolidation, 
The present application is a companion appli 

cation to an application filed concurrently here 
With entitled “Deckie Box With White Water 
Return,' Serial No. 66,176, filed December 20, 
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1948. Inventive concepts not herein claimed are 
fully illustrated, described and claimed in the 
aforesaid concurrently filed application. 
The objects and advantages of the present in 

vention may be more clearly ascertained by in 
Spection of the following specification taken in 
connection with the accompanying drawings 
wherein like numerals refer to like parts through 
out, while the features of novelty. Will be more 
distinctly pointed out in the appended claims. 
In the dra WingS 
Fig. 1 is a vertical Section taken through th 

improved forming tower Substantially along line 
- of Fig. 2; and 
Fig. 2 is a front view of the forming tower 

taken Substantially from the plane of the line 
2-2 of Fig. 1, with parts of the apparatus broken 
away to illustrate details. 
The forming tower preferably comprises a plu 

rality of supporting legs braced by suitable 
braces and struts i2. The legs and struts sup 
port a horizontal frame including longitudinal 
angle bars 3 and lateral angle bars 4. The 
frame Supports a closed, large tank into which 
the White Water is returned and an attached 
Smaller tank into which the thick slurry of fibers 
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is dumped. The frame also Supports a discharge 
flume from which liquid material may be dis 
charged from the tanks into the deckle box (not 
shown). The closed tank includes side wais 5, 
a front wall 6, a rear wall i, a bottom 8, 
and a top 9. Collapse or bulging of the tank 
walls is prevented by welding them to suitable 
internal frames built up of channel or I-beams 
welded together and including the vertical mem 
bers 20 and cross braces 2 ?. A manhole cover 22 
seals a large opening in the top Wall 9 through 
which a funnel may be inserted into the tank, 
the funnel comprising the flaring portion 23 and 
a lower tubular stem 24. The Stein portion of 
the funnel projects through an opening 25 in the 
bottom Wall 8 and is received in a large overflow 
pipe 26 directed straight downwardly from the 
bottom wall at least far enough to permit recep 
tion of a large part of the stem 24. The funnel 
may be adjustably positioned within the tank by 
telescoping the stem into the overflow pipe. For 
this purpose, the funnel is Supported upon a Ver 
tical adjusting Screw 27 threadedly engaging a 
nut: 28. Supported upon spider arms. 29. extending 
from the top of the funnel. A pair of vertical 
guide bars 3 are mounted upon the front and 
rear. Walls 6. and fi and a pair of guide clips 3 
are mounted upon the funnel 23, the clips having 
forked tips adapted to embrace the edges of the 
guide bars 30 to prevent rotation of the funnel 
When the Screw 2 is rotated. The Screw 2 has 
a collar. 32 thereon, which is i'etained in a sepa 
rable collar support. 33 so that longitudinal move 
ment of the screw, is prevented and the funnel is 
Supported by the enlargement 32. The upper 
end of the screw 2 is provided with a rectangular 
portion 34 onto which a crank may be slipped to 
permit, adjustment of the funnel. when desired, 
The slurry tank is mounted upon the front of 

the closed white water tank and, for economy, the 
front wall 6 forms a common partition between 
the two tanks, the slurry tank being formed by 
welding end walls 40 to the wall 6 and connect 
ing the end walls by a front wall 4; and a bottom 
42. The bottom 42 is located a considerable dis 
tance above the bottom 8 which is projected for 
wardly to a point beneath the wall so that a 
partially enclosed space, open at the front, is 
provided between the walls 6, 8, 40 and 42. The 
wall. 6 is provided with a plurality of spaced 
white water... outlet apertures 45 extending in a 
horizontal row thereacross. A valve-retaining 
plate 46 is mounted upon the front surface of 
wall f6 and spaced therefrom, the plate 46 being 
provided with a plurality of apertures 3 aligned 
with the apertures 45. A sliding dump valve 48 
is retained between the wall fi and plate 46, 
the same being provided with a plurality of open 
ings 50 of the same size as the openings 45 and 
47. The last opening at one end of the plate 46 
is elongated to provide an operating mechanism 
opening 5 through Which a bracket 52 attached 
to valve 48 extends. An actuating rod 53 is pivot 
ally attached to the bracket 52 and extends 
through the end wall 40 into a valve actuator 54 
which may be any suitable type of hydraulic, 
pneumatic, electrical or mechanical device capa 
ble of moving the valve plate when energized. 
The bottom 42 of the slurry tank is provided 

With a plurality of aligned openings 55, and a 
guide plate 56 provided with matching openings 
57 is mounted below the bottom 42 in spaced 
relation thereto. A slurry tank dump waive 58 
is slidably retained between members 42 and 58 
and is provided with openings (not shown) 
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4 
adapted to be moved into registry with the fixed 
openings when it is desired to empty the slurry 
tank. The end opening adjacent one end is 
elongated (not shown) so that a bracket 6) may 
extend therethrough and be pivotally attached 
to an operating rod Si extending from a motor 
device 62 capable of moving the valve plate 58. 
As will be seen from inspection of Fig. 1, it is 
preferred that the openings in the bottom of the 
Slurry tank be directly above the openings in the 
side Wall of the White water tank. Therefore, 
When the two valves are opened simultaneously, 
jets of white water will be discharged horizontally 
through streans of thick pulp descending ver 
tically into the partially enclosed space, thereby 
causing intimate mixture of the two bodies of 
liquid. 
A discharging flume extends from the open 

forward wall of the partially enclosed space, the 
Same comprising a lower wall 65 extending from 
the front edge of the bottom 8, a top wall 66 
extending from the lower edge of the front wall 
4, and side walls 6 extending from the walls 40. 
The flume therefore comprises a rectangular, 
horizontally flattened spout capable of directing 
a Wide. Stream, of the mixture into an elongated 
deckle box or the like placed directly in front of 
the tower. In order to insure uniform spreading 
and further to mix the two liquids, a plurality of 
lateral baffles are preferably provided, the first 
baffle 79 extending vertically upward from the 
bottom wall 55 to a point adjacent or slightly 
beyond the centerline of the spout, and the 
second baffle extending vertically downward 
from the top Wall 66 to a point adjacent or 
beyond the centerline of the spout. The streams 
of the mixture are thus spread laterally and 
turbulently mixed. 

After the tanks have been completely drained 
and the valves closed, there will still be liquid 
draining from the flume to a certain extent. In 
Order to minimize this drainage, a drain pipe 75 
is placed in the angle between the wall 85 and 
baffle 70, the same preferably being opened and 
closed by a valve 76 actuated by a motor device 
7. The drain may lead to any desired place 
Where the white water values may be recovered. 
EDripping from the portion of the fiume beyond 
the baffle 70 will have ceased prior to the time 
that the formed mat is exposed upon the screen. 
The deckle box or similar apparatus into 

which the slurry is dumped and in which the 
mat is formed is connected to the closed White 
Water tank through a pair of white Water return 
pipes 89 which extend laterally from the bottom 
of the forming apparatus, beneath the tower, 
then vertically upward and into the top of the 
tower through the rear wall 7. There will nat 
urally be more white water drawn from one 
Charge of slurry than needed, since the succeed 
ing charge of thick slurry pumped into the slurry 
tank Will comprise a large amount of water. The 
excess is drawn off through the overflow tube 26 
to the extent adjustably determined by the level 
of the funnel 23. The large tube 26 is preferably 
connected to a downwardly directed reducer 8 
which is connected to a laterally directed elbow 
82. The elbow extends into a check valve 83 of 
any Suitable nature such as would be provided by 
a flapper valve, the purpose of the check valve 
being to permit a vacuum to be drawn beneath 
the Screen. So that the white water will be drawn 
through the return tubes 80, or to open and dis 
charge excess from the tube 26 when the vacuum 
in the White water tank is broken. In order to 
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draw a vacuum in the interior of the white water 
tower and to hold the check valve 83 firmly 
closed when the white Water is being drawn 
through the screen and returned, the upper wall 
9 is provided with an opening with which com 
municates a pipe 84 (Fig. 2) leading to a vacuum 
pump as disclosed in the aforesaid copending ap 
plication, Serial No. 20,333, filed April 10, 1948. 
Went means as also disclosed in said application 
may be opened at the proper time so that when 
the sliding gate valves are opened the white 
water may leave the tower through the flume 
and also the excess may leave the overflow tube 
26 through the check valve. An important fea 
ture of the presently, disclosed apparatus which 
Will be more fully illustrated and claimed in the 
aforesaid application filed concurrently here 
with, Serial No. 66,176, filed December 20, 1948, 
includes the following: It will be noticed that 
the internal diameter of the tube 26 is larger 
than the external diameter of the funnel stem 
24 So that an annular space is provided through 
which a limited amount of white water may run. 
Therefore, the water which flows through the 
Overflow tube 26 not only comes down from the 
top of the funnel but also includes a constant 
flow from the white water tank as long as there 
is any white Water in the tank, even when the 
check valve 83 is held closed by vacuum pres 
Sure. The elbow 82 is provided with a pair of 
openings in its bottom surface. The first open 
ing is connected to a vertical tube 85 which is 
Substantially coaxial with the tube 26 so that 
liquid running down the tube. 26 and directed 
inwardly by the reducer 8 will be to a large 
extent directed into the tube 85. The tube 85 
is then extended horizontally forward into the 
bottom of the deckle box or other forming appa 
ratus, a manually adjustable valve 86 being pro 
Wided to control the rate of flow through the tube. 
The Second opening in the elbow 82 is in the bot 
tom of the elbow at a point where the elbow 
begins to turn horizontally and is connected to 
a second vertically directed tube 87. If a small 
amount of liquid is running through the over 
flow tube 26, such as would be represented by 
the escape through the annular space surround 
ing the stem 24, most of the liquid will be di 
rected into either of the tubes 85 or 87. The tube 
87 is directed horizontally and connected into 
the left-hand white Water return tube 80. As 
disclosed in the concurrently filed application, 
Serial No. 66,176, filed December 20, 1948, this 
tube is preferably unrestricted. 

Operation. 

With the forming apparatus about to receive 
a charge of slurry (in the instant apparatus the 
deckle box frame is down, the forming screen is 
at rest, the white water and slurry tanks are full, 
the sliding gate dump valves and vent are open, 
and the flume drain 75 is closed) there should be 
Water in the lower part of the deckle box or other 
forming apparatus about up to the level of the 
Screen. Some water is draining into the over 
flow around the funnel and running into the 
deckle box or forming apparatus below the 
screen. When the dump valves are open the two 
tanks drain into the flume which directs the 
mixture into the forming apparatus, the valves. 
being held open for a length of time sufficient 
completely to empty the tanks. This time is 
preferably controlled by a time delay relay which 
is started on its timed cycle of operation by the 
lowering of the deckle box frame. The length of 
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time is such that the tanks would be emptied 
even when the funnel is elevated to its highest 
extent. When the time cycle is over the dump 
Valves and the vent are closed and the flume 
drain 75 is opened; also a pump or valve is ac 
tuated to cause flow of slurry into the slurry 
tank through an inlet pipe 90. The vacuum 
pump, which preferably operates continuously, 
dra WS a vacuum in the interior of the white 
water tower and beneath the forming screen 
until the white water is completely, drawn from 
the Slurry through the Screen and the vacuum 
is broken. At this point the lower part of the 
deckle box or forming apparatus should be par 
tially emptied. Breaking the vacuum permits 
Water from the overflow tube 26 to flow through 
the tubes 85 and 87 back into the bottom of the 
deckle box or forming apparatus, the amount 
thereof being adjustably regulated by manipula 
tion of the hand valve C6 so that, regardless of 
the thickness of mat being formed as determined 
by the amount of slurry and white water dis 
charged into the forming apparatus, the return 
to the bottom of the Screen may be regulated. 
The return is regulated So that When a Succeed 
ing charge of mixture is dumped into the form 
ing apparatus it will be met by water standing 
in the bottom half of the forming apparatus up 
to the level of the Screen. Breaking the vacuun 
also permits the check valve to open so that 
water runs from the overflow not only to the bot 
torn of the deckle box but to the waste drain or 
other place of usage of the white water excess. 
Breaking Of the vacuum also perimits control sys 
tems (not shown) to cause initiation of upward 
movement of the deckle box frame, to move the 
Screen forward to remove the mat when the 
deckle box frame is raised to a sufficient extent, 
to stop the Screen when the Wet mat is in the 
cold press, to actuate the cold press, and to re 
turn the deckle box frame to its lower position 
when the Screen has come to rest. The control 
circuit thereupon opens the dump valves and 
went valve and closes the flume drain valve to 
start the next cycle of operation. The con 
trol circuit and deckle box are omitted from this 
application, since such control circuit and deckle 
box have no bearing upon the effectiveness of 
the disclosed and claimed invention which may 
be utilized for mixing thick slurry and any dilut 
ing liquid and for discharging the same into re 
lated apparatus, for cutting off after-drip as fast 
as possible, and for permitting the escape of 
excess fluid. Details of Some portions of omitted 
apparatus Will be apparent from the concur 
rently filed application, Serial No. 66,176, filed 
December 20, 1948, and are claimed therein. 
The apparatus may be modified in arrangement 
and detail as will be readily apparent to those 
skilled in the art, and I claim as my invention 
all such modifications as come within the pur 
view of the appended claims. - 

I claim: 
1. Apparatus for intimately mixing a pulp 

slurry with a diluting liquid, comprising a first 
tank having a front wall, a first dump valve 
opening across the entire width of the lower por 
tion of said front wall, a second tank arranged 
immediately adjacent said front wall and hav 
ing a bottom extending forwardly above said first 
valve, a second dump valve opening across the 
entire width of said bottom, and means con 
nected to said tanks and defining a mixing 
chamber communicating with said tanks 
through said valves. 
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2. ApparatuS. for intimately mixing. a. pulp 
slurry with a diluting liquid, comprising a first 
tank having a front wall, a first sliding gate 
Valve, opening across the entire width of the 
lower portion of Said front. Wall, a Second tank 
arranged immediately adjacent Said front Wall 
and having a bottom extending forwardly above 
Said first valve, a second sliding gate. Walve open 
ing across the entire width of Said bottom, and 
a closed flume spout including a botton wall ex 
tending forwardly from the bottom of Said first 
tank and a top wall extending forwardly from 
the bottom of Said Second tank. 

3. A forming tower for intimately mixing a 
thick slurry of board-forming fibres with a Sec 
Ond liquid such as white water, comprising a first 
tank having a front. Wall, the lower part of Said 
front wall having a plurality of Spaced Openings 
therethrough across the entire width thereof, a 
dump valve gate movably arranged adjacent the 
lower part of said front wall, and adapted upon 
movement simultaneously to uncover all of Said 
spaced openings, a Second tank having a plu 
rality of Spaced openings in its bottom acroSS the 
entire width thereof, said Second tank being dis 
posed in front of and above the lower part of Said 
front, wall, a second dump valve gate movably 
mounted upon said bottom and adapted upon 
movement Simultaneously to uncover all of the 
openings in said bottom, and means defining a 
mixing chamber and fune. Communicating with 
Said tanks' through, Said openings for receiving 
the contents of Said tanks. 

4. A forming tower for intimately mixing a 
thick slurry of board-forming pulp with a dilut 
ing liquid, comprising a first tank in which the 
diluting liquid may be retained, said first tank 
having a front, wall, the lower part of Said front 
wall having a plurality of Spaced openings there 
through across the entire width thereof, a first 
plate-slidably guided upon said lower part of Said 
front, wall and having a plurality of openings 
therethrough adapted to register with the open 
ings in Said front wall to permit escape of liquid 
from said first tank in a plurality of horizontal 
jets, a slurry tank having a plurality of openings 
in its bottom acroSS the entire Width thereof, Said 
bottom being disposed above and in front of Said 
lower part of said front. Wall with the openings 
therein being disposed above the openings in Said 
front wall, a second plate slidably mounted upon 
Said botton, and having a plurality of openings 
therethrough adapted to register with the open 
ings in Said botton to permit the escape of slurry 
from Said slurry tank in a plurality of Wertical 
streams directed into the paths of the horizontal 
jets from said first tank, a mixing chamber de 
fined in part by said front wall and said bottom, 
and a Spout. Cornmunicating with said chamber. 

5. A forming to Weir for intimately mixing a 
- thick Slurry of board-forming pulp. With a dilut 
ing liquid, comprising a first tank in which the 
diluting liquid may be retained, said first tank 
having a front wall, the lower part of said front 
wall having a plurality of spaced openings there 
through acoSS the entire width thereof, a first 
plate. Slidably guided upon said lower part of said 
front. Wall and having - a plurality of openings 
therethrough adapted to register with the open 
ings in Said front wall to permit escape of liquid 
from said first tank in a plurality of horizontal 
jets, a slurry tank having a plurality of open 
ings in its bottom across the entire width thereof, 
Said bottom being disposed above and in front 
of said lower part of said front wall with the 
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8. 
openings therein being disposed above. the open 
ings, in said front wall, a second plate slidably 
mounted upon Said botton and having a plu 
rality of openings therethrough adapted to regio 
ister with the openings in Said bottom to permit 
the escape of slurry from said slurry tank in a 
plurality of Vertical Streams directed into the 
paths of the horizontal jets from Said first tank, 
and a horizontally flattened, closed mixing Spout 
extending forwardly from said tanks in which 
the mixed slurry and diluting fluid may be con 
fined. - - - - - - , , 

6. A forming tower for intimately mixing a 
thick slurry of board-forming pulp with a dilut 
ing liquid, comprising a first tank in which the 
diluting liquid may be retained, said first tank 
having a front Wall, the lower part of said front 
wall having a plurality of Spaced openings there 
through across the entire width thereof, a first 
plate slidably guided upon said lower part of Said 
front wall and having a plurality of openings 
therethrough adapted to register with the open 
ings in said front Wall to permit escape of liquid 
from said first tank in a plurality of horizontal 
jets, a slurry tank having a plurality of openings 
in its botton across the entire width thereof, 
said bottom being disposed above and in front 
of said lower part of said front wall with the 
openings therein being disposed above the open 
ings in Said front wall, a Second plate. Slidably 
mounted, upon Said bottom and having a glu 
rality of openings therethrough adapted to reg 
ister With the openings in said botton to per 
mit the escape of slurry from said surry tank 
in a plurality of vertical streams, directed into 
the paths of the horizontal jets from said first 
tank, a mixing spout including a lower wall ex 
tending forwardly from beneath the openings 
in Said front Wall, Side. Walls, and an upper wall 
extending forwardly from the botton of said 
slurry tank, said mixing spout walls forming a 
closed fiume, and a plurality of baffles extending 
from side to Side of Said Spout. 

7. A forming tower for intimately mixing a 
thick slurry of board-forming pulp with a dilut 
ing liquid, comprising a first tank in which the 
diluting liquid may be retained, said first tank 
having a front wall, the lower part of Said front 
Wall having a plurality of spaced openings there 
through across the entire width thereof, a first 
plate slidably guided upon said lower part of said 
front Wall and having a plurality of openings . 
therethrough adapted to register with the open 
ings in said front wall to permit escape of liquid 
from Said first tank in a plurality of horizontal 
jets, a slurry tank having a plurality of openings 
in its bottom across the entire width thereof, said 
bottom being disposed above and in front of said 
lower part of Said front wall with the openings 
therein being disposed above the openings in said 
front wall, a second plate slidably mounted upon 
Said bottom and having a plurality of openings 
therethrough adapted to register with the open 
ings in said bottom to permit the escape of slurry 
from Said. Slurry tank in a plurality of vertical 
streams directed into the paths of the horizontal 
jets from Said first tank, a mixing spout includi 
ing a lower Wall extending forwardly from 
beneath, the openings in said front wall, side 
walls, and an upper wall extending forwardly 
from the bottom of Said slurry tank, said mix 
ing Spout Walls forming a closed flume, and a plu 
rality of opposed baffles extending from side to 
Side of Said Spout, and arranged alternately upon 
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the upper and lower walls thereof and extending 
to the centerline thereof. 

8. A forming tower for intimately mixing a 
thick slurry of board-making pulp with a dilut 
ing liquid, comprising a first tank in which the 
diluting liquid may be retained, said first tank 
having a front wall, the lower part of said front 
wall having a plurality of spaced openings there 
through across the entire width thereof, a first 
plate slidably guided upon said lower part of said 
front wall and having a plurality of Openings 
therethrough adapted to register with the open 
ings in said front wall to permit escape of liquid 
from said first tank in a plurality of horizontal 
jets, a slurry tank having a plurality of open 
ings in its bottom across the entire width thereof, 
said bottom being disposed above and in front 
of said lower part of said front wall with the 
openings therein being disposed above the open 
ings in said front wall, a second plate slidably 
mounted upon said bottom and having a plu 
rality of openings therethrough adapted to reg 
ister with the openings in said bottom to permit 
the escape of slurry from said Second tank in a 
plurality of vertical streams directed into the 
paths of the horizontal jets from Said first tank, 
a mixing spout including a lower wall extending 
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forwardly from beneath the openings in said 
front wall, side walls, and an upper wall ex 
tending forwardly from the bottom of said sec 
Ond tank, said mixing spout walls forming a 
closed flume, a plurality of opposed baffles ex 
tending from side to side of said spout and ar 
ranged alternately upon the upper and lower 
walls thereof and extending to the centerline 
thereof, and means to drain liquid from the an 
gle betweeen said lower wall and a baffle extend 
ing therefrom. 

RAILPH CHAPMAN. 
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