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UNITED STATES PATENT OFFICE 
2,660,935 

APPARATUS FOR FORMING FIBER MATS, 
INCLUDING DEeKLE BOXES WITH WHITE 
WATER RETURN 

Ralph Chapman, Corvallis, Oreg, assignor to 
Chapman Forest Utilization, Inc., Corvallis, 
Oreg., a corporation of Oregon 

Application December 20, 1948, Serial No. 66,16 
(C. 92-54) 4. Claims. 

The present invention comprises an improve 
ment in equipment for forming a fibre mat by 
withdrawing white water from a slurry of fibres. 
The particular improvement herein disclosed 
comprises means whereby the level of liquid in 
the portion of a forming device beneath a form 
ing screen may be brought back up to the lower 
surface of the forming screen prior to the deposit 
of a charge of slurry above the forming screen, 
So as to avoid the irregular deposit of fibres here 
tofore produced by the initial rush of liquid 
through the Screen as sometimes occurred in 
previously employed apparatus such as that dis 
closed in my copending applications, Serial No. 
20,333 and Serial No. 20,334, both filed April 10, 
1948, the latter now abandoned, wherein means 
are disclosed whereby suction is created in an 
elevated, closed tank to withdraw white water 
through a screen from forming apparatus com 
prising a movable deckle box frame positioned 
above the screen. The principal object of the 
present invention is to assure uniformity of 
fibre mats produced by equipment such as dis 
closed in the aforesaid applications by returning 
Some of the white water to a stationary part of 
the forming apparatus below the screen prior 
to the deposit of a succeeding charge of slurry in 
the movable deckle box frame. 
The present application is a companion appli 

Cation to my copending application, Serial No. 
66,175, filed December 20, 1948, now U. S. Pat. 
2,570,099, executed concurrently herewith and 
entitled “Forming Tower With Sliding Walves.' 
A further object of the present invention is to 

provide means whereby the return of white water 
from an elevated white Water tower to which it 
has been withdrawn by suction may be permitted 
under control of means for regulating the flow 

, so that the apparatus may be adjusted to perform 
Over a variable range of time, thus permitting the 
formation of various thicknesses of fibre nats. 
A further object of the present invention is to 

provide a deckle box or forming vat comprising 
baffles so arranged beneath the screen that white 
Water may be returned to the space beneath the 
Screen in a very short Space of time Without have 
ing the white water surge through the screen in 
Some places. 
The objects and advantages of the present in 

vention may be more clearly understood by refer 
ence to the following specification taken in cons 
nection with the accompanying drawings wherein 
like numerals refer to like parts throughout, 
While the features of novelty will be more read 
ily ascertained by inspection of the appended 
claims. 
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In the drawings Fig. 1 is a somewhat sche 

Enatic representation of a deckle box such as 
COnStructed in accordance With the disclosure of 
the aforesaid application, Serial No. 20,334, 
filed April 10, 1948, with improvements, combined 
With a White Water tower Such as disclosed in 
the concurrently executed application, Serial 
No. 66,175, filed December 20, 1948. 

Fig. 2 is a horizontal section through a por 
tion of the apparatus taken substantially along 
line 2-2 of Fig. 1; 

Fig. 3 is a vertical section through the lower 
portion of the forming apparatus taken substan 
tially along line 3-3 of Fig. 4; 

Fig. 4 is a horizontal section taken Substantially 
along line 4-4 of Fig. 3; and 

Fig. 5 is a Schematic Wiring diagram of a con 
trol circuit for controlling operation of the vari 
Ous electrical components of the apparatus. 
Although many different types of forming ap 

paratus may have the present invention incorpo 
rated therein, the preferred type of forming wat 
comprises an upper, rectangular deckle box frame 
O which is vertically reciprocated by suitable 
motive means shown only diagrammatically as 
Oa in Fig. 5 and toggles as disclosed in said 

application, Serial No. 20,334. The frame f O is 
provided with a flange 2 around its lower edge 
in which a gasket may be seated, the gasket 
therein being adapted to press against a gasket 
Seated in a peripheral flange 3 on a lower, fixed 
portion 4 of the Vat. The upper frame fo 
is lifted in timed relation to the movement of a 
forming screen 5 extending about a roll 6, upon 
which the formed mat may be fed from the form 
ing apparatus into succeeding equipment such 
as a cold press, or other apparatus. As disclosed 
in the aforesaid application, Serial No. 20,334, 
the screen f is horizontally supported within 
the forming apparatus by a grid of bar mem 
bers supported within the lower portion 4. The 
screen 5 may be fed longitudinally by means 
such as sprocket chains 8 attached to the edges 
thereof and extending about sprocket teeth on 
the drum 6 and other drums (not disclosed), 
When a charge of slurry has been deposited in 

the upper frame to most of the water therein may 
be withdrawn through the screen and through 
the lower section 4 upon the application of suc 
tion to pipes 29 and 2 leading from the lower 
portion 4 into an elevated, sealed white water 
storage tank 22. Suction is created in the white 
water tank 22 by means of a continuously gperate 
ing vacuum pump 23 connected to a pipe leading 
from the top of the tank. A vent pipe 24 is 
connected to the same pipe and is open to the 
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atmosphere when a vent valve 23 is opened upon 
energization of a valve motor device 26. When 
the valve 25 is open vacuum cannot be created 
Within the tank 22, but as soon as the valve is 
closed the Vacuum cominences to build up and 
in short order will be sufficient to lift the With 
drawn. White Water into the tank 22. 
A slurry tank 3 is mounted upon the front 

face of the tank 22 and is adapted to receive a 
charge of thick slurry through a filling tube 3. 
As explained in the aforesaid application, Serial 
No. 20,333, the size of equipment necessary to 
produce and handle a large quantity of fibre 
slurry is reduced by having the slurry mixed with 
needed chemicals while its consistency is main 
tained relatively high, but best results of inter 
lacing the fibres on a foining screen are achieved 
when the consistency is fairly low. For this 
reason each charge into the deckle box frame 3 
is intimately mixed with the white water sal 
waged from the preceding charge to the extent 
found desirable by experiment, the excess White 
water being wasted or conducted to other appa 
ratus for forming the thick slurry. In order that 
intinate mixing of the thick Slurry With the White 
water may be achieved in rapid order the botton 
of tank 3 is provided with a plurality of open 
ings 33 adapted to be simultaneously opened and 
closed by a sliding gate valve 34 having a plurality 
of openings 35 therein, the gate being moved 
undel' control of a suitable valve Operating notor 
device 36, and the white Water from tank 22 is 
simultaneously discharged through a plurality of 
openings 3 in the lower portion of the front 
wall of the tank which are simultaneously opened 
and closed by a sliding gate valve 38 having a 
plurality of openings 39 therein, the valve being 
moved by a suitable valve operating motor 48. 
The openings 33 are preferably arranged directly 
above the openings 3" so that the jets of white 
water strike the falling streams of thick Slurry. 
The two bodies of liquid are thus thoroughly 
mixed and the mixture is then discharged 
through a closed flume 4 having a plurality of 
baffles 42 and 43 therein. The flume 4 is pref 
erably the same width as the length of the 
deckle box and terminates over one edge of the 
deckle box so that a wide stream of thoroughly 
mixed liquid is discharged into the deckle box 
whenever the valve motors 35 and 4 are oper 
ated. A drain pipe 45 is preferably provided at 
the angle between the lower wall of the flume and 
the first upwardly extending baffle 42, which 
drain pipe is under control of a valve 46 and Suit 
able valve motor device 47. The valve 46 is 
closed when the slurry is being discharged bit 
it is desired that the valve 46 be opened simul 
taneously with the closing of valves 34 and 38 So 
as to reduce the after-flow of fluid which might 
drip onto the wet mat before it is discharged 
from the deckle box. 
The extent, to which White Water is retained 

within the tank 22 is controlled by a vertically 
adjustable overflow funnel 50, the lower end of 
which extends through an over-size opening 5 in 
the bottom of the tank into a large, Vertical, 
overfioW pipe 52. The pipe 52 terminates in 2, 
reducer 53 which is connected to the upper end 
of an elbow 54, the horizontal arm of which is 
connected to a drain pipe 55 through a check 
valve 58 of any suitable type adapted to be closed 
as soon as a vacuum is drawn in the tank 22 
when the valves 25, 35 and 38 are closed and 2. 
charge is present in the deckle box fe. A white 
water return tube 5 is connected to the botton of 
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4. 
the elbow 54 and extends horizontally into the 
lower portion 4 of the deckle box. Accordingly, 
Whenever there is fluid present in the deckle box 
So; as of the fluid will be withdrawn through the 
return tube 5i and the vertical pipe 52 into the 
taink 22 through the annular space S. Surround 
iing the stem of the funnel 50. The converse is 
true in that Whenever the vacuun is broken in 
tank 22 Some fluid may escape back into the low 
er portion 4 from the column of fluid standing in 
the overflow pipe 52 or the funnel 5) and also 
through the annular space surrounding the stem 
of the funnel. The reducer 53 directs the flow 
into the mouth of the tube 5 which is substan 
tially coaxial with the overflow tube. At a point 
further along the curve of the lower surface of 
the elbow 54 a second White Water return tube 
S3 extends into one of the white water elevating 
pipes (in this case pipe 29) so that the water 
Which can escape through the annular space 5 
is Substantially all returned to the bottom part 
of the deckle box when the vacuum breaks. The 
number and sizes of the white water return tubes 
finay vary, the present disclosure being of two 
tubes such as 5 and 58 which have Sufficient 
capacity, together with the white water stand 
ing in the tubes 29 and 2 and the lower portion 
of the deckle box when the vacuum breaks, to 
refill the lower portion of the deckle box back 
to the level of the screen 5, for any thickness 
of wet in at commercially produced at the present 
fine. If nore fuid should be needed a third 
tube night extend to the elevating pipe 2, or 
tle size of either or both tubes 5 aid 58 night 
be increased. In Order to adjust the return flow 
a valve is is provided in at least one of the return 
tubes, the same being of the regulating type and 
adjustable through the mediurn of a hand wheel 
8 . Adjustment of valve 60 is provided so that 
for any timing resulting in the production of 
any desired thickness of Wet mat the return flow 
can be regulated to bring the liquid level back 
to the Screen. 
Within the deckle box portion 4 there is pro 

Wided a baffle S5 extending from the side thereof 
above the inlets to the pipes 20, 2 and 5 and 
from end to end of the deckle box, the baffle lying 
at an incination downwardly and inwardly into 
the interior of the lower portion. The result of 
providing the baffle 65 is that the vacuum will 
reinain unbroken until the water level in the 
portion 4 leaches the lower lip of the baffle. At 
this point air begins to pass through the wet 
aat, disposed on the Screen 5 and will be drawn 
through the tubes 20, 2 f and 5. The air which 
can be drawn through the mat cannot exceed the 
capacity of the pump So that the vacuum will 
remain Sufficient to hold check valve 56 closed 
as long as went valve 25 remains closed. A pres 
suite differential switch 66 is preferably placed on 
the upper Surface of One of the White water ele 
vating pipes, in this case pipe 2). Many such 
switches are available, hence the details are 
not hereindisclosed. The switch 66 is arranged 
in a control circuit to be presently described 
whereby upon the rise in pressure when air passes 
through the mat action of other control means is 
initiated. The first function of the pressure differential 
Switch 66 is to control the actuation of the deckie 
box frame elevating mechanism including motor 

a. As disclosed in the aforesaid application, 
Serial No. 20,333, a control circuit is provided 
whereby the elevation of the deckle box frame G 
to a Sufficient height to permit Withdrawal of 
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the formed wet mateauses actuation of sereen 
feeding mechanism whereby the portion of the 
sereen holding the formed mat is fed forwardly 
out of the deckle box and into succeeding mechs 
alaisna. As soon as the sereen is arrested after 
having traveled the required distance to place a 
fresh Section of Screen within the deckle box, the 
upper frame fe is lowered to form a complete 
enelosure with the lower portion 4. The cons 
trol circuit of the present invention will now ge 
explained. Referring to Fig. 5, it is apparent 
that current is supplied to the control circuit 
through a pair of supply lines of and 103. Con 
neeted between the supply lines is a line 05 ins 
cluding pressure differential switch S6 and a 
timer controlled relay 07. The timer controlled 
relay controls a Switch fin a line connected 
between the supply lines, line f containing 
motor (a previously mentioned. 
A bracket 80 on frame 9 supports a novable 

contact 3, and a bracket 8 on a fixed support 
holds a fixed contact 5. Contacts 3 and f 5 
constitute a switch in a line ff connected be 
tween the supply lines, line containing a first 
timer controlled relay 9 and a second timer 
controlled relay 2t. Timer controlled relay 9 
controls a Switch 23 in a line 25 collected to 
the supply lines, line 25 containing motor 47 for 
controlling valve 46. Timer controlled relay 2 
controls a Switch 21 arranged in a line 29 con 
nected to the supply lines. Connected in line 
29 in parallel relation aré moto's 26, 36 and 49. 
The timer controlled relays are of convertional 

construction, and hence the detailed construction 
need not be given. It is sufficient to say that each 
is of the type adapted to be intermittently en 
ergized, and operable during each period of era 
ergization to energize a relay associated there 
with for a shorter time than the period of ener's 
gization of the timer, and upon termination of 
the period of energization of the timer to auto 
matically reset itself to be in condition for a 
subsequent cycle of operation. 

The operation of the control circuit is as foll 
lows. It may be assumed that switch 66 is opera 
and that a charge of slurry has been deposited 
in the deckle box frame 9 and water is being 
drawn out through conduits 2 and 5. figher 
controlled relay 0 is de-energized and thus 
switch. 9 is open. Motor d is thus de-ener 
gized, and therefore the deckle box frame 9 re 
mains resting on fixed deckle box portion 44 and 
thus contacts if 3 and 15 are in eingagement. 
Timer controlled relays 9 and 2i are thus 
energized, but at this time in positions for de 
energizing the associated relays, so that switches 
t23 and 2 are open. 
When the vacuum first breaks, and is sensed 

by pressure differential switch 66, the switch 
closes to energize tinner controlled relay 0. 
Timer controlled relay f () is set to immediately 
close Switch 09 to thus energize motor a and 
cause deckle box frame is to be elevated to sep 
arate contacts 3 and f5 and thus derenergize 
timer controlled relays if 9 and 2?. Switches 
(23 and 27 remain open while the timer con 
trolled relays automatically reset themselves. 
As soon as the deckle box frame is sufficiently 

elevated, the screen is noved to remove the wet 
mat. When a fresh section of screen is in posi 
tion, the screen is arrested and the deckle box 
frame returned. As the deckle box frame de 
scends, contacts 3 and 5 are brought into 
engagement, and a number of events occur. First, 

6 
to immediately energize its relay and thus cause 
opening of Switch 09 to thus descenergize motor 
idoa. Also, closing of switches f3 and dif:5 ener 
gizes the reset timer controlled relays d9 and 

5 f2 f, timer controlled relay f2 being set to ims 
mediately energize its relay and thus close switch 
if 21, while timer controlled relay 9 is set to 
delay energization of its relay and thus switch 
f23 remains open. Closing of switch 27 causes 

l{) energization of motors 26, 36 and 40 so that a 
slurry charge is formed in and passes downflume 
Af, while return water flows into box 4. The 
Yalve :60 is so regulated with respect to the tin 
ing of the cycle that the return flow into the 

l3 fixed portion 4, while white water and slurry 
are being discharged into the deckle box frame, 
is sufficient to bring the level back to the botton 
of the screen f.5 just before the first of the mix 
iture hits the top of the screen. For anythick 

20 heSS of Wet mat, the Systein may be accrately 
-balanced so that the Water strikes both sides of 
the screen at the same instant. - 
A short time thereafter, timer controlled relay 
2 de-energizes its relay to open switch 27 and 

thus derenergize motol's 26, 36 and 49, so that 
gate 34, gate 38, and vent yalive 25 are cigsed. 
Simultaneously with this action, timer controlled 
relay 9 functions to energize its relay to close 
switch 23 so that motor 47 is energized to pre 

30 vent dripping of fluid fronflume 4. 
In order to prevent surging of the white water 

through the screen a series of baffles are arranged 
in the interior of the lower portion 4. The baf 
fles pi'eferably comprise a horizontal baffle 70 ex 
tending partially across the deckle box and par 
tially lengthwise thereof at a level slightly below 
the grid f. The horizontal baffle is preferably 
provided with a plurality of openings ill through 
which some liquid may flow. A longitudinally 

40 extending strap 2 is mounted on the lower sur 
face of the baffle 0, and a plurality of diagonally 
disposed, vertical vanes 73 extend therefrom to 
the botton wall of the portion 4 for slowing 
dgwn the water returning through the pipe 29 

45 and tube 51. A vertical end baffle T4 extends 
from the rear edge of baffle 79 to a point slightly 
abpye the lower wall of the portion 4. It is pre 
ferred that the Vanes 73 opposite pipe 29 slant 
toward the vanes opposite tupe 55 and the meet 

50 ing point between the two sets of vanes be dis 
posed between two of the openings so as to 
prevent upward surging 9f the returned white 
Water. Warious other arrangements of baffles 
may be provided without departing from the press 

55 ent invention, the Sole requisite being that the 
Water be prevented from surging upwardly 
through portions of the Screen and be caused 
to return quietly to the level of the bottom of 
the Screen. 

2 5 

3. 

60 Having illustrated and described a preferred 
embodiment of the invention, it should be ap 
parent to those skilled in the art that the inven 
-tion permits of ghodification in detail and ar 

claim as gly invention all such 
Eagdifications as come within the true spirit and 
Scope of the appended claims, 

I claim: 
l, Apparatus for forming a fibre mat by with 

drawing white water from a slurry of fibres, cora 
70 prising a forming yat including an upwardly 

-Qpea, upper part into Willich a charge of slurry 
aay be directed and a lower part through which 
white water snay be drawa, a screen separating 
Said upper and lower parts, an elevated, sealed, 

timer controlled relay fit is energized and is set 5 white water storage tank, first conduit means 
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connecting the top of said tank to the lower part 
of Said vat, said first conduit means extending 
horizontally from the lower part of Said Wat and 
then upwardly to said tank, means for creating 
a vacuum in said tank to withdraw white Wate:" 
from slurry deposited in the upper part of Said 
vat through said screen, the lower part of Said 
wat, and said first conduit means into Said tank 
whereby to form a mat of fibres on said Screen, 
overflow means including an overflow funnel in 
said tank, an outlet from Said funnel, and an 
outwardly opening check valve in Said outlet for 
Sealing said overflow means when a vacuun is 
drawn in said tank, operable to divert a portion. 
of the elevated white Water from Said tank, Sec 
ond conduit means leading from the bottom of 
said tank to the lower part of the wat whereby 
the remainder of the elevated white water may 
return to said lower part when the vacuum in 
said tank is broken, a vent valve communicating 
with said tank above said overflow funnel, and 
means responsive to the lowering of the liquid 
level in said vat, to a point beneath said Screen 
for opening said vent valve. 

2. Apparatus for forming a fibre mat by With 
drawing White water from a slurry of fibres, con 
prising a forming vat including an upwardly open, 
upper part into which a charge of slurry may be 
directed and a lower part through which White 
water may be drawn, a screen separating said up 
per and lower parts, an elevated, sealed, white 
water storage tank, large conduit means connect 
ing the top of said tank to the lower part of said 
wat, said large conduit eans extending horizon 
tally from said lower part of the vat and then lip 
wardly to said tank, means for creating a vacuit 
in said tank to Withdraw white water from slurry 
deposited in the upper part of said vat thirough 
said screen, the lower part of said Wat, and Said 
large conduit means into said tank whereby to de 
posit a mat of fibres on said screen, overflow means 
including an overflow funnel in said tank, an out 
let, from said funnel, and an outwardly opening 
check valve in said outlet, for sealing said overflow 
means when a vacuum is drawn in Said tank, 
operable to divert a portion of the elevated white 
water from said tank, second conduit means 
leading from the bottom of said tank to the lower 
part of the vat whereby the remainder of the 
elevated White Water may return to said lower 
part when the vacuum in Said tank is broken, a 
vent valve communicating with Said tank above 
said overfioW funnel, and means responsive to 
the lowering of the liquid level in said vat to a 
point beneath said Screen for opening said went 
valve, said second conduit means being constant 
ly open so that some white water is elevated 
therethrough into said tank as long as Sufficient 
vacuum exists. 

3. Apparatus for forming a fibre mat by with 
drawing white Water from a slurry of fibres, con 
prising a forming vat including an upwardly 
open, upper part into which a charge of slurry 
may be directed and a lower part through which 
white water imay be drawn, a Screen Separating 
Said upper and lower parts, an elevated, sealed, 
white water storage tank, large conduit iineans 
connecting the top of Said tank to the lower part 
of Said Wat, Said large conduit means extending 
horizontally from said lower part and then up 
Wardly to Said tank, means for creating a vacuum 
in said tank to withdraw white water from slurry 
deposited in the upper part of said vat through 
Said Screen, the lower part of said wat, and said 
large conduit means into said tank whereby to 
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8 
deposit a mat of fibres on said Screen, overflow 
means including an overflow funnel in Said tank, 
an outlet from said funnel, and an outwardly 
opening check valve in said outlet for Sealing Said 
Overflow means When a vacuum is drawn in Said 
tank, operable to divert a portion of the elevated 
White water from said tank, second conduit means 
leading from the bottom of Said tank to the lower 
part of the vat whereby the remainder of the 
elevated White Water may return to Said lower 
part when the vacuum in said tank is broken, a 
went valve communicating with Said tank above 
Said overflow funnel, and means responsive to 
the lowering of the liquid level in said vat to a 
point beneath said screen for opening said vent 
valve, and a regulating valve in said second con 
duit means for controlling the rate of flow there 
through. 

4. Apparatus for forming a fibre mat by with 
drawing white water from a slurry of fibres, com 
prising a forming vat including an upwardly 
Open, upper part into which a charge of slurry 
may be directed and a lower part through which 
White Water may be drawn, a screen separating 
Said upper and lower parts, an elevated, sealed, 
White Water storage tank, first conduit means 
Connecting the top of said tank to the lower part 
of Said vat, Said first conduit means extending 
horizontally from said lower part and then up 
Wardly to Said tank, means for creating a vacuum 
in Said tank to withdraw white water from slurry 
deposited in the upper part of said vat through 
Said Screen, the lower part of said vat, and said 
first conduit means into said tank whereby to 
form a mat of fibres on said screen, overflow 
means including an overflow funnel in said tank, 
an outlet from Said funnel, and an outwardly 
opening check valve in said outlet for sealing said 
Overflow means when a vacuum is drawn in said 
tank, Operable to divert a portion of the elevated 
White Water from said tank, second conduit means 
leading from the bottom of said tank to the lower 
part of the vat whereby the remainder of the 
elevated white water may return to said lower 
part when the vacuum in said tank is broken, a 
vent valve communicating with said tank above 
Said overflow funnel, and means responsive to 
the lowering of the liquid level in said vat to a 
point beneath said screen for opening said vent 
valve, Said second conduit means comprising a 
large, vertical portion depending from said tank, 
and Said overflow funnel comprising a lower 
portion extending loosely into said large, vertical 
portion whereby white water may enter said sec 
Ond conduit means around the lower end of said 
funnel as well as over the upper edge of said 
funnel. 

RALPH CHAPMAN. 
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