
2,106,440 APPARATUS FOR THE FORMING OF THECK PAPER ARTICLES, 
E. R. SMITH 

SUCH AS BARRELS, TUBS, PLATES, AND THE LIKE 

Jan. 25, 1938. 
6 Sheets-Sheet l Original Filled May 3, l934 

[ O2 

Øzzzzz 

RRRRS,RSKŠešKRASARKAR 

2% 
NYN ?? N N 

  

  

  

  

      

  

  

  

  

  



Jan. 25, 1938. r E. R. SMITH 2,106,440. 
APPARATUS FOR THE FORMING OF THICK PAPER ARTICLES, 

SUCH AS BARRELS, TUBS, PLATES, AND THE LIKE 
Original Filled May 3, 1934 6 Sheets-Sheet 2 

  



2,106,440 

% 

SUCH AS BARRELS, TUBS, PLATES, AND THE 

?. R. Sind, 
//v verv 7 2 KR 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Jan. 25, 1938. E. R. SMITH 2,106,440. 
APPARATUS FOR THE FORMING OF THICK PAPER ARTICLES, 

SUCH AS BARRELS, TUBS, PLATES, AND THE LIKE 
Original Filled May 3, 1934 6 Sheets-Sheet 4 

s 
3 
E. 

/ vyem tok 

    

  

  

  



Jan. 25, 1938. E. R. SMITH 2,106,440 
APPARATUS FOR THE FORMING OF THICK PAPER ARTICLES, 

SUCH AS BARRELS, TUBS, PLATES, AND THE LIKE 
Original Filed ay 3, 1934 6 Sheets-Sheet 5 

  



Jan. 25, 1938. E. R. SMITH 2,106,440 
APPARATUS FOR THE FORMING OF THICK PAPER ARTICLES y 

SUCH AS BARRELS, TUBS, PLATES AND THE LIKE 
Original Filled May 3, 1934 6 Sheets-Sheet 6 

OWERNG OF PSTON WITH INNER 
FoRM, FLEXIbegPrey FORMED 

DEFLATION OF FLEXBLE BODY LAYER - INFLATION OF FLEX(9LE BODY 
NSO 

INFLATION OF FLEX 13LE BODYT. ???????ATION OF ALL 
RASNG OF PISDN With 
NNER FORM sy- FLEXBLE PARTAL DESCHARGE HQ 
2ODY PRESSURE witHIN FLEXBLE 
S???lY : STUFF 80DY GA 3END Piston 
WATER GAPPLICATION RASING OUTER FORM 
OF SUCON ??? . ??????? 
LOWERING OF / 2 3 4 5 ? 4- 7 8 9 NNER FORMy FLEX BLE 
OUTER FORM OPEN BODY 

A. COSED 

TT | ?? ? CLOSED 
?? OPEN 
COSED 0?0S?p ?? ????? ? 

OPEN 

C?0SE CLOSED 
g --TO - OPEN to low 

? ?? PRESSURE 
''' CLOSE CLOSED 

lº "???. - - ???? ?????? OpEN TO k33 
ururu vºtº OPEN to low. 

PRESSVRE 

'lO. 73. CLOSED cloSED 
4 AM h ENTO OPEN TO K33 

O?EN Open 

fº C0SED CLC cloSED 
h? of”E?W 

CLOSED. 
open 

.1 6 h CLOSED 

II. II OPEN h Closed 
?? OPEN 

hº ?"| C CO CLOSED 
?" F- OPEN 

CLO CLOSE ClOSED ?? ??? ? 
/ 2 3 t- 5 ? ?. 7 

/Me-Waa 

w 

  

  

  

  

    

    

    

  



it) 

O 

) 

3 5 

5 5 

Patented Jara. 25, 1938 

UNITED STATES 

2,106440 

PATENT office 
2,?06,449 

APPARATUS FOR THE FORMING OF THECK 
PAPER ARTICLES, SUCH AS 3ARRELS, 
TUBS, BPLAATES, AND THE ELKE 

Ewen Ross Smith, Penig is a Saxony, Germany 
Application May 3, 1934, 
newed December 18, 
May 5, 1933 

9 Ciailms. 
This invention relates to the forming of thick 

paper articles-such as barrels, tubs, plates and 
the like, and has for its object to devise a simple 
and efficient method and apparatus by which 
Such articles may be made of the requisite thick 
?ESS, 

The present invention consists in a method of 
producing articles from paper pulp by sucking 
a layer of pulp from stuff water on to a sieve and 
Couching, characterized by the feature that the 
Couching is effected by a flexible body to which 
the formed layer of material is transferred and 
by which the said layer is removed from the 
sieve. 
The invention also consists in a method ac 

cording to the preceding paragraph wherein a 
further layer is formed upon the sieve by suction 
and couched onto. the previously formed layer 
transferred onto the flexible body, the process 
being repeated until the last layer required to 
make up the total desired thickness has been 
formed, whereupon all the layers are further 
united by pressing. 
The present invention also consists in a method 

of producing articles from paper pulp comprising 
forming a felted layer of fibrous material from 
Stuff Water by suction onto a sieve having the 
form of the article to be produced, subjecting 
the formed layer to pressure by means of a flex 
ible body whereby the formed layer is consoli 
dated and transferred to the flexible body, re 
moving the flexible body and formed layer from 
the vicinity of the sieve, forming a further felted 
layer of fibrous materia on the sieve, subjecting 
said further formed layer to pressure by means 
of Said flexible body whereby said layer is con 
Solidated and transferred to the previously 
formed layer on the flexible body, repeating the 
process until the last layer required to make up N 
the desired total thickness of the article is formed 
on the sieve, subjecting said layer to high pres 
sure by means. Of the flexible body whereby said 
layer is consolidated and transferred to the last 
previously formed layer on the flexible body and 
whereby all said layers are consolidated together, 
and removing the article from the flexible body. 
The invention also consists in apparatus for 

carrying out the method according to the pre 
ceding paragraphs, comprising an outer form 
having an inner Wall of sieve-like construction 
on to which paper pulp is deposited by suction 
and an inner form Spaced apart from and mov 
able in relation to the outer form and having a 
flexible body thereon with means for admitting 
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pressure medium between said inner form and 
said flexible body. 
The invention still further consists in appa 

ratus for carrying out the method according tO 
the above paragraphs comprising two spaced 5 
forms to the space between which the stuff Water 
is admitted to have the paper pulp withdrawn 
therefrom by suction, and a flexible body form 
ing a movable wall of Said space, wherein the 
flexible body is connected with a piston movable l0 
in a cylinder upon which is mounted the form 
in or on which the layer of pulp is formed and 
couched. 
The accompanying drawings illustrate one 

mode of carrying out the invention. 
Figure 1 is a sectional elevation of one con 

venient form of apparatus in accordance with the 
invention. 

Figure 2 is a view of a part of Figure 1 on an 
enlarged Scale. 

Figure 3 is a cross sectional view of a part of 
Figure 1. 
Figures 4 and 5 are views illustrating modifi 

cations of a part shown in Figure 1. 
Figure 6 is a view of the apparatus on a some- 25 

What smaller scale and showing means for rais 
ing and lowering the apparatus in operation as 
hereinafter explained. 

Figure 7 is a plan of Figure 6. 
Figures 8 and 9 are views showing valve and 30. 

cam mechanism hereinafter referred to., 
Figure 10 is a view on a larger scale of parts 

shown in Figure 6. . 
Figure 11 is a half plan of Figure 10. 
Figure 12 is a diagram of electrical connections 35 

that may be employed for the automatic opera 
tion of apparatus in accordance with the inven 
tion, and . 

Figure 13 is a machine operation diagram set 
ting out the disposition of the various valves at 40 
successive stages in the cycle of operations of 
the machine. 

In carrying my invention into effect in one 
convenient manner I form my improved appara- V. 
tus With Outer and inner forms a, b of a size and 45 
shape to Suit the size and shape of the article to 
be formed thereby. 
The Outer form is provided with an inner Wall 

c of wire gauze, felt, perforated metal, or other 
like material. and the outer encasing shell is of 
sufficient strength to resist the high pressure 
used while grooves or ridges are formed upon 
the outer shell, or other suitable arrangements 
are provided to enable the inner sieve wall c 
to be spaced somewhat apart from the outer 65 
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shell, and the space di so formed is connected to 
a container and suction pump as commonly used 
in paper-making through the pipes e, if and 
valve g. r 
When the nature of the article to be man 

ufactured permits the outer form a may be in 
one piece as shown in Figure 1 but when neces 
sary or desirable it may be divided in any man 
ner suitable for the removal of the article. Two 
examples of such divided forms being shown in 
Figures 4 and 5, the former illustrating a sieve 
form divided horizontally in which only the upper 
half a is raised and lowered in regular working, 
and the latter illustrating a form in which an 
inner mantle a' is divided vertically and held 
together by an outer conical mantle a. The core 
of the inner form b may be of Wood or other 
suitable material approximating to the shape of 
the article to be manufactured but somewhat 
Smaller in dimensions. It is conveniently formed 
as shown in Figure 3 with a waved, corrugated, 
grooved or similar surface and accommodates a 
water- and air-tight flexible bag h, which should 
be flexible but not elastic and should fit perfect 
ly when inflated against the inner side of the 
outer form a for example, the bag h may be 
made of rubber and Canvas insertion and covered 
upon the outside with wool paper-maker's felt hi. 
The inner form is carried upon a piston i, to 
which the bag h may be jointed by means of a 
Suitable ring h and the piston operates, within 
a cylinder k carried upon a substantial base or 
foundation l with which the apparatus is pro 
vided. 
At the upper part of the wall of the cylinder 

k is an annular passage or chamber k1 connected 
through a pipe m. and valve ml and non-return 
valve (not shown) with a supply of paper 
maker's stuff water which consists of a thin sus 
pension of fibrous, filling, and sizing materials 
With a consistency of, usually 1 per cent. solids 
and 99 per cent. Water. The cylinder k below 
the piston i is connected to a low pressure water 
supply by means of the pipe c and valve k3, 
and the space between the bag h, and the core 
of the inner form is similarly connected to a low 
pressure supply by a pipe h3 and valve h while 
the cylinder and space within the bag are con 
nected to a high pressure water supply by the 
pipe h' and valve h and non-return valve h". 
Alternatively, air pressure may be used in place 
of the low pressure water. The Outer form is 
adapted to be raised for the purpose of with 
drawal of the finally manufactured article and 
Such raising and lowering may be effected by 
means of a Winch or by a screw or other me 
chanical means or by hydraulic means or other 
Wise. 
In the particular form illustrated in the draw 

ings the raising and lowering of the outer form 
is effected by means of hydraulic rams in1, m2 (Fig 
ures 6 and 10) and within a frame consisting of 
a top cross-bar o (Figure 6) and side-pieces or 
guides o secured to the heavy base member l. 
The guides of preferably comprise distance 
pieces disposed about extensions of bolts o? (Fig 
ure 1). 
The form is adapted to be temporarily sus 

pended in its upper position by means of a 
hook p adapted to be engaged automatically 
with an eye p secured to a saddle p by means 
of which the lifting of the form by the hy 
draulic rams n, n2 is accomplished, and the 
form in its lowermost position is adapted to be 
locked by suitable means. Thus in the particu 
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lar construction illustrated I provide a pair of 
locking plates p3 pivotally mounted in the side 
members of the fixed frame and if necessary 
controlled by suitable springs not shown. The 
outer form is bolted to a girder plate q. Four 
bolts q are suspended from the saddle p and 
are provided with two lifting plates q3 one for 
each locking plate p3. The arrangement is such 
that normally when in its lowermost position the 
form is locked in such a position by means of 
the locking plates p3. When the saddle piece p? 
is raised by the lifting rams the lifting plates q3 
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first operate as cams to disengage the locking , , 
plates p from the girder q by causing them to 
swing about their pivots and then further upward 
movement of the saddle p causes the lifting 
plates q to engage the girder member q by 
means of which the form is raised and when in its 
uppermost position is temporarily secured in 
such position by the hook p and eye p1 as above 
referred to. , 
The locking plates p3 when in their locking 

position are held against the heavy hydraulic 
pressure (which is applied in the final stages 
of manufacture as hereinafter referred to) by 
means of the beams gi which are fixed to the 
heavy base l (which carries the cylinder k), by 
means of four bolts O2. 
The three-way valves k3 and h4 are connected 

to a common outlet pipe k3 controlled by a valve 
k', and the pipe k33 is connected through a non 
return valve h33 to a constant head tank há4. An 
air pipe f controlled by a valve f2 is provided for 
admitting air to the suction pipe f as hereinafter 
referred to. 
The mode of operation of the apparatus is as 

follows (it being assumed that the parts are in 
the position which they occupy when a finished 
article has been removed from the apparatus, 
that is, with the outer form suspended from 
the hook p) :- The form is released from the 
hook and lowered until it is locked to the base 
by the locking arrangement above described. 

2) 

2 

30 

40 

The stuff water valve ml and the suction valve g . 
are opened so that the stuff water enters through 
the passage k and fills the space between the 
inner and Outer forms and is drawn through the 
Sieve C leaving on the sieve a layer of felted 
fibrous material. If the fibrous material has 
been Sufficiently beaten and prepared so that the 
fibres are exceedingly flexible and the cellulose 
partly hydrated the layer is so dense that a thin 
layer is practically watertight allowing little more 
Water through and thus limiting the thickness 
of the layer which it is possible to form, it being 
the object of the process to obtain such a density 
with its resulting strength while at the same time 
forming a wall of the desired total thickness by 
building the necessary number of layers. 
On the formation of the layer (shown at cr 

in Figure 2), which is regulated in practice by 
varying the time for which the stuff is admitted 
and which varies according to the consistency 
and condition of the stuff but is constant for any 
particular stuff, water at a pressure of 4 to 5 
atmospheres is admitted by the valve k3 to the 
under side of the piston i so raising the inner 
form to the position. shown in the right-hand 
part of Figure 1. and cutting off the inflow of 
stuff water from the channel ki. Water is then 
admitted through the valve h' to the inside of 
the bag h, thus inflating it and pressing the bag 
against the formed layer c to express part of 
the remaining water therefrom and consolidate 
the layer. The suction valve g is then closed 
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and air is admitted to the suction pipef by oper 
ation of the inlet valve f. The water is then 
exhausted, first, from the bag through the valve 
h and valve k4 causing the bag to collapse 
against the core of the inner form and bringing 
with it the formed layer cl. Thereafter water 
is exhausted from beneath the piston i through 
the valve k3 and the common valve et causing 
the piston, bag, core and formed layer to sink 
to the position shown in the left-hand part of 
Figure 1. The transfer of a formed layer of felted 
fibrous material from a sieve to another surface 
by pressure is known as "couching' and is so 
referred to in the claims. The air valve f is now 
closed and the suction valve g is opened so that 
stuff water again flows through the channel ki 
and a Second layer is formed as before and is 
Subsequently removed upon the inner form, the 
process being repeated until the last layer re 
quired to make up the total desired thickness 
has been formed. . 
The piston with the core and bag and the pre 

viously formed layers is then raised as before and 
the bag inflated with the low pressure water. 
Thereupon the valve h is opened to admit high 
pressure water to the bag and also to the under 
side of the piston via non-return valve hit and 
the pressure is maintained for sufficient time to 
consolidate the material and the layers together 
and to express as much as possible of the remain 
ing water therefrom. When the manufactured 
article is sufficiently pressed the high pressure 
valve h and the suction valve g are closed and 
at the same time the valve ki4 on the common 
Outlet pipe k is closed and the valves 3 and h 
are closed against the pressure supply and opened 
to the common exhaust pipe k33 whereby the cyl 
inder and bag are exhausted through the non 
return valve h93 to the constant head tank h4. 
The pressure in the cylinder and bag maintained 
by the constant head is just sufficient to main 
tain the piston i in its upper position and the 
bag inflated. The inlet valve f is opened to 
release the manufactured article from the sieve 
and the outer form is unlocked and raised until 
it engages in the hook p. As soon as the outer. 
form is clear of the inner form the valve cit is 
opened so that the bag deflates and the piston 
sinks whereupon the manufactured article can 
be removed. . 

It will be clear that the operation of the var 
ious valves may be effected separately by hand 
or the valves may be operated in their proper 
Sequence by means of cams, or the operation may 
be performed entirely automatically and either 
electrically, mechanically or pneumatically. For 
example, Figures 8 and 9 show an arrangement 
of cam-operating gear which may be employed 
in accordance with the invention. For this pur 
pose the various valves are brought together in 
one or more rows assoeiated with appropriate 
cams mounted upon shafts which may behand 
operated or power-operated as desired, ?VeS 
being so located and the cams so designed that 
the valves are operated in the proper sequence. 
Thus, Figure 8 shows the valves h and r and 
inlet valve A and outlet B for the hydraulic 
rams m1, m2. 
At the commencement of an operation when 

the hook p is released (the release being effected 
by hand or automatically) the shaft X is turned 
by means of the hand-wheel to its first position 
where the inlet valve A closes and the outlet 
valve B opens. The outlet valve is retained open 
during a complete turn of the shaft x until it 

again reaches the zero position when the outlet 
valve closes and the inlet valve is opened. when the outer form has been focked to the 
cylinder ke the shaft Y is then turned through 
its successive positions to operate the various 
valves in the required sequence and for the re 
quired time until the last layer has been sieved 
and pressed. Thereupon the cam shaft X is 
turned to its second position to open the high 
pressure valve h, and at the end of the press 
ing period the shaft X is turned to a third posi 
tion allowing the high pressure valve he to close 
and the common exhaust valve k to close. 
The shaft Y is then turned to successive posi 

tions to effect the operations subsequent to the 
pressing of the manufactured article, and finally 
the shaft X is turned to a fourth or zero position 
closing the outlet valve B and opening the inlet 
valve A and common exhaust valve ki4. 

For the automatic working the hand-wheels 
upon the can shafts may be replaced by electro 
magnetically operated ratchet wheels and pawls 
or clutches driven through suitable reduction 
gearing by a variable speed electric motor and 
Figure 12 illustrates a convenient form of elec 
trical circuit which may be employed. In this 
figure X and Y are the cam shafts and W and Z 
are tining shafts, W being associated with X 
and 2 with Y, and the respective shafts being 
rotated when the electromagnets M1, M2, M3 and 
M are energized. The releasing of the hook p 
closes a switch E which closes the magnetic 
switch F which remains closed (whether the 
switch Eis subsequently open or not) so long as 
its magnetic circuit is not interrupted and which 
Operates a relay G through the two switchés H. 
and J (which are both in the upper position) 
and through switch S or T. The relay G sets 
the shaft X in motion through the electromagnet 
M but the timing shaft W remains stationary 
???????? the electromagnet M is cut out by the re 
ay G. 
In the first position of the shaft x the switch His depressed opening the upper and closing the 

lower shunt in the circuit controlling the relay 
G which thus returns to the lower position, de 
energizing the electromagnet M and bringing 
shaft X to rest while at the same time the cir 
cuit of electromagnet M is prepared by the re 
lay G but is interrupted at the switch K which 
is closed at a later stage by a counting device 
hereinafter described. - 
The Outer form a having been released from 

the hook p and the shaft x being in its first 
position the form is lowered until it is locked to 
the cylinder k and the locking device closes the 
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switch N operating the relay O through switch 
F so that the circuit for the electromagnet M2 
is closed and that operating M4 is broken. The 
camshaft Y is thus set in motion until it reaches 
its first position when the switch P is moved so 
as to break, through the relay O, the connection 
through M and so as to close the circuit of M4 
thus setting in motion the timing shaft z, the 
speed of rotation of which is adjustable and is 
set to a suitable speed so that it will rotate for 
part of a revolution until sufficient time has 
elapsed for the formation of the layer when it 
depresses the switch Q breaking contact in the 
upper shunt and closing the lower shunt which 
has already been closed at P by the shaft Y. The 

... relay O again operates to set the shaft Y again 
in motion and when the shaft reaches its second 
position the switch P again operates to switch 
out M and stop the shaft. 

60 

70 
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represented diagrammatically at R in Figure 12. 
and the movements of the piston are arranged to 
control a switch S. so that on the piston Com 
mencing to rise the operating circuit through M. 
is broken when otherwise it is closed by the relay 
-O and both shafts Y and Z remain at rest until . 
the contact switch S is brought to the upper 
position. when the circuit through. M is again 
closed and the shaft Z turns só as to raise the 
switch Q, re-establishing the current through (O 

5 

20 

and thus stopping 2 and turning Y to the third 
position. . . 

it is thought that the operation of the auto 
matic control for the valves will be suficiently 
clear from the foregoing without going into de 
tai for each position of the valve controlling 
shafts but it remains to describe the counting 
device above referred to and which operates the 
The counting device consists of a ratchet bar 

resting upon an adjustable stop. and so disposed 
that each time the shaft Y makes a complete 
revolution a tooth or finger Yi raises the bar 

25 One tooth, the bar being retained in its new 
position by the pawl Y. 
The adjustable stop supporting the bar is 

raised or lowered according to the number of 
30 

35 

40 

layers required so that when the necessary num 
ber of turns of the shaft Y has been made the 
switch K is raised. The shaft X on its return. 
to the zero position trips the pawl Y and allows 
the ratchet to drop to the stop and the switch K 
to fall. When the final layer has been formed 
the tooth or finger Yi of the timing device is so 
set in relation to the shaft Y that the switch K 
is raised with the arrival of shaft Y in the third 
position. The timing shaft W now rotates until 
the switch. J is depressed completing the circuit 
through H of the relay G which stops the timing 
shaft W and turns X through the electromagnet 
M to the second position. When the shaft X 
turns to the third position, the switch H remains 
in the upper position and the switch T is raised 

5 by the shaft X closing the controlling circuit to 
M previously opened by the switch. K. The 
switches P and Q are in the lower position when 
T is raised, and shaft Y now turns to the fourth 

55 

position in which pressure is released from the 
50. cylinder allowing the piston to fall and the switch 

S interrupts the current through M4 until the 
piston reaches its lowest position when the cur 
rent is again re-established causing Z to turn 
further and raise the switch Q whereupon Y 
turns to the zero position. At the same time 
that the contact is remade at S the switch U is 
also closed and re-establishes the circuit oper 
ating, M and M so that X moves to the zero 
position, both switches H and J remaining in the 
upper position and T falling to the lower posi 
tion. When X moves to the zero position the con 
tact V is opened momentarily and reclosed thus 
interrupting the current through the magnetic 
switch and, being open, interrupts all cir 
cuits controlling x and W which remain at rest 
in the Eero position. It also unlocks and raises 
the outer form as above described and opens 
the switch N cutting of the current from Y and 
Zso that they also remain in the zero position. 
At the same time the pawl Y upon the count 
ing device is tripped allowing the ratchet to fall 
to its stop and the switch K to the lower position 
ready for the next cycle. . . . . . . . . ... 
The shafts W and Z are timing shafts, W de 

termining the pressing time and Z the sieving 

, CO 
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The cylinder ke and piston ! of Figure 1. are time, the former being, say, from 20 to 60 sec- . . . 

conds and the latter from 5 to 20 seconds, while 
the dewatering time for a single layer may be 
from 2 to 10 seconds, it being understood how 
ever that these times are given only by way of 
example and may be varied for different articles 
and each of which may be separately adjustable. 
W and Z are mechanically adjustable through . 

separate variable speed gear, where a rotor drive 
is employed, and the contacts on the drums may 
also be adjustable as to their spacing. . 

Moreover the speed of the motor may be ad 

0 

justed at the commencement of each time oper 
ation. . ?? 

It will be understood that the invention ex 
tends broadly to the method of operation point 
ed out in the appended claims and is therefore 

15 

not to be limited to the details of construction 
hereinbefore given by way of illustration and 
which may be varied to suit the particular type 
or shape of article that is being formed, the 
nature of the material from which it is formed, 
or any practical requirements that may have to 
be fulfilled. ? V 

Having now described my invention, what I 2 
claim as new and desire to secure by Letters 
Patent is:- 

20 

1. A method of producing articles from paper 
pulp comprising forming a felted layer of fibrous 
material from stuff water by suction on to a sieve 
having the form of the article to be produced, 
subjecting the formed layer to pressure by means 
of a flexible and inflatable couching body where 
by the formed layer is consolidated and trans 
ferred to the flexible body, removing the flexible 
body and formed layer from the vicinity of the . 
sieve, forming a further felted layer of fibrous 
material on the sieve, subjecting said further 
formed layer to pressure by means of said flexi 
ble body whereby said layer is consolidated and 
transferred to the previously formed layer on the 
flexible body, repeating the process, until the last 
layer required to make up the desired total thick 
ness of the article is formed on the sieve and 
couched, subjecting said layer to high pressure 

35 

by inflating the flexible body whereby all said . 
layers are consolidated together, and removing 
the article from the flexible body. 

2. A method of producing articles from paper 
pulp by sucking a layer of pulp from stuff water 
On to a sieve and couching, wherein the couching 
is effected by a flexible and inflatable couch body 
to which the formed layer of material is trans 
ferred and by which the said layer is removed 
from the vicinity of the sieve, whereupon a fur 
ther layer is formed upon the sieve by suction and 

on to the previously formed layer trans 
ferred on to the flexible body, the process being 
repeated if necessary until the last layer required 
to make up the total desired thickness has been 
formed, whereupon the layers are further united 
by pressing. . . . • ?? ‘‘ 

3. Apparatus for carrying out the herein de 
, comprising in combination an scribed me 

outer formh gan inner Wall of sieve-like con 
struction, an inner spaced form carried upon a 
piston working within a cylinder, valve con 
trolled means for reciprocating said piston with 
in said cylinder, valve controlled means for sup 
plying stuff water to the space between said 
ferms, valve controlled means for applying suc 
tion to said space during the time the stuff water 
is passing therethrough, a flexible body upon said 
inner form with valve controlled means for ad 
mitting pressure media between said inner form 
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and Said flexible body, valve controlled means 
for moving the outer form to permit the removal 
of the manufactured article, and means for op 
erating said valves first to move said outer form 
into operative relation with respect to the eylin 
der; then to supply stuff water to the space be-, 
tween the forms and at the same time to supply 
suction to the outside of the sieve wall; then, 
after a predetermined period of time, to admit 
preSSure medium behind the piston to bring the 
forms, into closer relationship; then to admit 
pressure medium between the flexible body and 
the inner form to cause the flexible body to bear 
against the formed layer on the sieve whereby 
the formed layer is consolidated and transferred . 
to the flexible body; then to remove the suction 
from the Outside of the sieve wall; then to dis 
charge the pressure from between the flexible 
body and the inner form whereby the flexible 
body resumes its position on the inner form 
bringing with it the formed layer, then to dis 
charge the pressure from behind the piston, 
whereby the latter returns to its previous posi 
tion bringing with it the inner form, the flexi 
ble body and the formed layer; then to supply 
stuff water again to the space between the forms, 
and so on until the last layer required to make 
up the desired total thickness of the article is 
formed on the sieve and pressed by the flexible 
body; then to admit high pressure medium be 
hind the piston and between the flexible body 
and the inner form whereby the last layer on 
the sieve is consolidated and transferred to the 
flexible body and whereby all the layers are con 
solidated together; then to partially discharge 
the high pressure between the flexible body and 
inner form and behind the piston to a prede 
termined value; then to remove the suction from 
the outside of the sieve wall; then to raise the 
outer form to permit the removal of the article; 
then to discharge the partial pressure between 
the flexible body and the 'inner form and behind 
the piston whereby the apparatus is restored to 
an initial condition. 

4. Apparatus for carrying out the herein de 
scribed method comprising in combination an 
outer form having an inner wall of sieve-like 
construction on to which paper pulp is deposited 
by suction, an inner form having a grooved suur 
face spaced apart from and movable în relation 
to the outer form and having a flexible and in 
extensible, inflatable couching body thereon hav 
ing exterior superficial dimensions corresponding 
with the superficial dimensions of the interior 
of the sieve wall, means for bringing the inner 
form and couching body into close proximity with 
the sieve wall and means for admitting pressure 
medium between the inner form and the couch 
ing b0dy. w 

5. Apparatus for carrying out the herein de 
scribed method comprising, in combination, an 
outer form having an inner wall of sieve-like. 
construction, an inner spaced form carried upon 
a piston working within a cylinder, means in 
cluding an annular channel in the wall of the 

cylinder for continuously supplying stuff water 
for a predetermined period to the space between 
the forms, means for applying suction to said 
Space during the time the stuff water is passing 
therethrough, a flexible and inextensible, inflat 
able couching body upon the inner form and 
having exterior Superficial dimensions corre 
SpOnding with the Superficial dimensions of the 
interior of the sieve wall, and means for admit 
ting pressure medium between the inner form 
and the couching body. 

6. Apparatus for carrying out the herein de 
Scribed method comprising, in combination, a 
base member, a hollow cylinder carried by said 
base member and having an annular channel in 
the interior wall thereof towards the upper end 
and communicating with the exterior of the cyl 
inder, an upper mould member mounted upon 
the cylinder but adapted to be raised therefrom 
to permit of the removal of the manufactured 
article, means for securing the upper mould mem 
ber to the cylinder and for securing both men 
ibers to the base member, said upper mould mem 
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ber having an inner spaced wall of sieve-like 
construction; a piston operating within said cyl 
inder, an inner form carried upon said piston 
and extending into said upper mould member, 
a flexible and inextensible, inflatable couching 
body enveloping said inner form and being Se 
cured to Said piston, said couching body having 
exterior superficial dimensions corresponding 
With the Superficial dimensions of the interior of 
the Sieve Wall, means for supplying stuff water 
via said annular channel to the space between 
the couching body and the sieve wall, means for 
applying Suction to the space between the sieve 
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Wall and the upper mould member, means for 
raising the piston in the cylinder to move the 
inner form and couching body further into the 
upper form, the piston in its upward movement 
closing the annular channel and cutting off the 
Supply of stuff water, and means for supplying 
fluid pressure between the inner form and the 
Couching body to inflate the latter. 

7. Apparatus as claimed in claim 6 wherein 
the inner form has a grooved surface to accom 
modate the folds of the couching body when 
defiated. 

8. Apparatus as claimed in claim 6 comprising 
means for admitting a high pressure medium be 
tWeen the inner form and the couching body and 
behind the piston for the purpose of applying a 
consolidating pressure to the article being formed. 

9. Apparatus as claim in claim 6 comprising 
means for admitting a high pressure medium be 
tween the inner form and the couching body and 
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behind the piston for the purpose of applying a 
consolidating pressure to the article being formed, 
and means for partially discharging the high 
pressure from behind the piston and from between 
the inner form and the couching body when the 
upper mould is to be raised to permit the removal 
of the manufactured article. 

EWEN ROSS SMITH. 65 

60 


