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[57] ABSTRACT

A multi-story press is described which is provided with
means for closing and opening the story openings si-
multaneously or simultaneously in groups, and in
which the arrangement is provided with means for
preventing the arrangement from being overloaded
during the pressing operation and to counteract the
influence of the weight of the press plates on the sur-
face pressure in the press. The invention is character-
ized in that the aforesaid means is provided with mem-
bers, each of which includes a cylinder and a piston
rod which are axially movable in relation to each
other, and a frictional arrangement acting therebe-
tween and having a number of friction rings the one or
two end surfaces of which are conically countersunk
in shape and having a corresponding number of thrust
washer plates positioned between the friction rings
and two end plates positioned outside the outer fric-
tion rings, the one or both end surface of the plates
being provided with crowns, which cooperate with the
conical end surfaces of the friction rings so that the
friction rings are urged towards the cylinder, alterna-
tively are urged in towards the piston rod, when the
friction arrangement is compressed longitudinally, and
by an arrangement for causing in said members a suit-
able axial force between the cylinder and one end
plate and the friction arrangement, alternatively be-
tween the piston rod and the end plate, so that the
friction arrangement is compressed against an abut-
ment surface for its other end plate on the piston rod,
alternatively against an abutment surface for the sec-
ond end plate in the cylinder.

7 Claims, 3 Drawing Figures
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IMPROVED MULTI-STORY PRESS WITH
SIMULTANEOUSLY OPENING AND CLOSING
STORIES

This is a continuation of application Ser. No. 835,489
filed June 23, 1969, now abandoned.

The present day construction of multi-story presses
is such that the press plates rest on platens or supports
in step-wise array, in the correct position for removal
of the pressed goods and charging of the press with
fresh goods when the press is fully open. When the
press is closed, the press plates are collected one at a
time from this position in the press by the vertically
movable lower press platen and stacked thereon, and
when the press is open the plates are returned singly to
their initial positions. The relative speed between any
two press plates in each separate story as it opens and
closes is thus the same as the speed at which the lower
press platen moves.

This conventional design, however, creates serious
disadvantages in certain types of pressing operations.
When pressing dry, fibrous material, such as particle
board, for instance, the material is blown from the
press if the stories are closed too rapidly. When press-
ing different types of boards, e.g., hot pressing of parti-
cle board and fibre board, when so-called polishing
plates or surface plates are used to impart to the parti-
cle or fibre board a desired surface finish, a large quan-
tity of dust and dirt is sucked in between the surface
plates and the press plates if the stories are opened rap-
idly, and in consequence thereof it is necessary to close
down the press for cleaning much too often.

Consequently, the speed at which the press platen
moves in the aforesaid instances must be restricted to
a lower magnitude than would otherwise be used,
which means a loss in time and reduced production.

Because the stories are closed one at a time, the pe-
riod of contact between the pressed goods and the
overlying press plate differs in the different stories,
which in the case of hot pressing can cause unsuitable
variations in the quality of the pressed product, particu-
larly in those cases when the closing speed of the press
must be restricted, causing an appreciable time differ-
ence between the closing of the individual stories.
Since the press plates are stacked one on top of the
other the surface pressure decreases during the press-
ing operation from story to story upwardly in the press
by a value which corresponds to the weight of the inter-
mediate press plate. When hot pressing, for instance,
soft fibre board shaped according to the wet method,
a surface pressure is applied during the latter portion
of the pressing period which is of the same magnitude
as the difference in surface pressure between the lower-
most and the uppermost stories, this difference result-
ing in wide variations in thickness and uneven quality
of the pressed boards.

It is known, for instance, from the U.S. Pat. Nos.
1,939,014, 2,586,474, 2,884,032, 2,913,027,
2,966,183, 3,009,495 and. 3,050,777 to reduce the
closing and opening speed of the spearate stories in re-
lation to the speed of the movable press platen, thereby
to eliminate the aforementioned disadvantages mani-
fest in conventional multi-story presses associated with
the fact that the press openings are closed and opened
one at a time during the movement of the movable
press platen. This is achieved by causing all the mov-
able press plates, including the press plate attached to
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the movable press platen, to move contemporaneously
towards or away from the press plate attached to the
stationary press platen, at speeds ‘which are propor-
tional to or approximately proportional to the distance
of respective press plates from the stationary press
plate when the press is fully open. The relative move-
ment between the two press plates in one story thus
takes place simultaneously and at the same or approxi-
mately the same speed in all stories. The closing and
opening speeds of the separate stories is equal to or ap-
proximately equal to the speed at which the press plate
moves divided by the number of stories, and it is possi-
ble to use a higher velocity with respect to the movable
press platen without risk of ejecting the material to be
pressed and without drawing in large quantities of dust
and dirt between press plates and surface plates. Fur-
thermore, the material which is pressed is brought into
contact with the overlying press plate simultaneously or
approximately simultaneously in all stories. ,
Different arrangements for providing the mentioned
simultaneous movement of the press plates are also
known; e.g., from the aforementioned patent specifica-
tions. Those devices used in this’ connection include
pantographs, levers with lifting rods or arrangements of
lines or. chains acting.between the stationary press
platen or press plate and the movable press plate and
which are actuated by the movements of the movable
press platen and which impart to the individual press
plates the desired movement.

It is also kriown from U.S. Pat. application 713,352,
now US. Pat. No. 3,518,724 dated July 7, 1970 to
close and open the stories groupwise, one group after
the other, but simultaneously within each group. When
the relative velocity between the two press platesin one
story is the same, the velocity of the movable press
platen is thus lower, i.e., the times taken to close and
open the complete press are shorter, but the arrange-
ments provided to move the press plates are at the same
time considerably simplified.

Irrespective of whether the stories are all closed si-
multaneously or whether they are closed simulta-
neously in groups, it is only in theory that exactly the
same relative velocity can be obtained between the
press plates in different stories and that contact- be-
tween the press goods and the overlying press plate can
be achieved at exactly the same moment in the stories
which are closed simultaneously. Owing to the differnet
thickness of the individual press plates and the surface
plates etc., and because of variations in the quantity of
press goods in the individual stories and the mechanical
deficiencies in the arrangements provided to move the
press plates, small dissimilarities are obtained in prac-
tice between the different stories, both with regard-to
relative velocity and the point of time when contact be-
tween goods and plate occurs. These deviations, how-
ever, lack practical significance in the closing and
opening movements, and at times small differences in
the relative velocity and contact time have been pur-
posely arranged for, for different reasons.

On the other hand, however, the aforementioned dif-
ference in thickness, etc., can lead to variations in qual-.
ity and thickness of the pressed boards, and may cause
the arrangements adapted to move the pressed plates
in concert to become overloaded and damaged durmg
the actual pressing operation in that a large portion of
the pressing force, in extreme cases the whole of the
pressing force, is transferred between two press plates
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via the aforesaid arrangements instead of through the
press goods. Consequently, the known arrangements in
a number of cases are either constructed so as to.be-
come inoperative during the actual pressing operation
or provided with members, springs or hydraulic devices
which yield when subjected to a moderate force and
prevent large forces from being passed through the ar-
rangement.

For the sake of simplicity the-following 'descrxpnon
will refer only to such instances when the press is ar-
ranged so that all stories are closed and opened simul-
taneously, although it should be understood that the
circumstances are the same in the case of presses in
which the stories are closed and opened simultaneously
in groups.

When the arrangements which cause simultaneous
movement of the press plates are provided with yield-
able members they are normally also constructed so
that the influence of the weight of the press plates on
the surface pressure during the pressing operation is
counteracted to a greater or less extent by 'said mem-
bers. This is significant, particularly when hot pressing
fibre board formed in accordance with the wet method,
where pressing is normally effected by first applying a
high pressure during a relatively short period of time in
order to force the majority- of the water from the
formed, wet fibre mat by the purely mechanical process
of high pressure pressing. The pressing pressure is then
reduced to a much lower value during the so-called
drying process, i.e., while the remainder of the water is
vaporized and the fibres in the mat bind together under
the influence of the heat in the press. The drop in pres-
sure occurs either in steps or successively over a rela-
tively long transition period, which in certdin instances
is extended over the whole drying period. Generally,
however, the drop in pressure occurs during a minor
portion of the drying period and the low drawing pres-
sure is then maintained unchanged until the pressing
pressure is completely removed upon completion of the
pressing operation and the press is opened. Certain
manufacturers advocate that the pressing pressure be
increased again for a short period of time before it is
completely removed, and maintain- that in this way a
more uniform board thickness is obtained, while on the
other hand other manufacturers consider that this third
pressing period is unnecessary and does not influerice
the result of the pressing operation; or that it is even
deleterious and impairs the result.

During high’ pressure pressing, the fibre mat is com-
pressed to a smallest thickness, to then expand to a
larger thickness while the pressing pressure is reduced
and contracted to a smaller thickness during the con-
tinued drying process. As an example it can be men-
tioned that when manufacturing % inch fibre board the
thickness of the fibre mat at the end of the high pres-
sure pressing operation is about 9 mm. It then expands
to-about 15 mm during the pressure:drop, to'then con-
tract to.approximately the thickness of-the finished
pressed board, It is therefore necessary that the press
plates and the movable press platen are capable of fol-
lowing very considerable variations in board thickness.

The amount by which the boards expand and con-
tract is naturally dependent upon the thickness of the
pressed boards. A number of other factors, however,
have great influence, such as the quality of the fibre,
the pressing temperature, the pressing forces applied
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4
and the variations therein as a function of time, how
rapidly drying is effected, which in turn is dependent
upon how effectively the water is pressed out of the mat
during the high pressure pressing operation, etc. For
instance, it is possible to obtain approximately the same
final result with respect to quality and thickness of the
fibre boards by beginning the drying. process with a
higher content of water in the boards, and during at a
higher pressing pressure, which by expelling the water
more completely during the high pressure pressing op-
eration as when the water-is ejected-more completely
during the high pressure pressing operation and drying
is effected at a lower pressing pressure. In the latter in-
stance, however, the heat economy of the process is im-
proved in that less water need be vaporized and the
production capacity is increased in that drying is ef-
fected more rapidly.

The pressing pressure applied during the drying pe-
riod may be selected at different levels according to the

.desired quality of the fibre boards, i.e., a higher pres-

sure for boards of high density, so-called hard boards,
and a lower pressure for boards of low density, so-
called soft boards. When manufacturing the softest
qualities, the most suitable pressing load during the
drying period may even be considerably lower than the
pressure which is obtained. in a large press of conven-
tional construction in the lowermost stories solely as a
result of the weight of the press plates. It is thus highly
desirable to counteract and. preferably completely
eliminate the influence of the weight of the press plates
on the surface pressure in the press. This can be
achieved with two principally different methods.

In the first method the press plates are actuated dur-
ing the pressing. operation  with upwardly directed
forces which counteract the force exerted by the
weight of the plates. This is the case, for instance, in the
arrangements provided for effecting simultaneous
movement of the press plates as described in the afore-
mentioned U.S. Pat. Nos. 2,884,032 and 3,009,495,
where the yielding members comprise springs which
support the weight of the plates when the press is
opened. The disadvantage associated with this arrange-
ments is that the spring forces for the individual press
plates are changed in an uncontrollable manner during
the pressing operation owing to the aforementioned
differences in thickness, etc., which lead to uncontrol-
lable variations between the surface pressure, and that
the spring arrangements may cause oscillations in the
movement of the plates during closing and opening of
the press, the oscillations being started by the occurring
acceleration forces; friction, etc.’ Hydraulic arrange-
ments which function according to the first method and
which are not encumbered with the said disadvantages
are, however, known from, for instance, the U.S. Pat.
No. 3,361,056. These arrangements enable practically
exactly the same surface pressure to be obtamed in all

the stories of the press. -

The second method involves posmvely guxdmg the
movements of the press plates during-the drying pro-
cess, i.e., while the goods. being pressed expand and
contract, so that the two press plates in each story are
constantly imparted, within practical limits, the same
relative movement, independent .of variations in the
pressing pressure between the different stories. If the
tendency to -expand and ‘contract is equally great for
the goods being pressed in all the stories the surface
pressure is of course also equally great, even in such in-
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stances when the tendency of the pressed goods in dif-
ferent stories to expand and contract to different ex-
tents if counteracted by variations in the surface pres-
sure between the different stories. The starting position
for movements of the press plates during the drying
process is obtained because the yielding or resilient
members in the arrangements which provide for simul-
taneous movement of the press plate, which prevents
the arrangements from overload during the pressing
operation, adjust themselves during the high pressure
processing operation, whereafter they remain in the
said positions of adjustment during the drying period.
A difference in thickness at the end of the high pressure
pressing operation between the pressed goods in differ-
ent stories, which may be caused by different quantities
or consistency of the pressed goods in respective sto-
ries, will remain with an unchanged absolute magnitude
during the drying period and are rediscovered in the
finished boards, although these differences in thickness
are considerably less than the differences in thickness
which for the same, or different reasons may occur dur-
ing the drying process if the plates are allowed to move
freely relative to each other, even though the surface
pressure in the different stories is held practically
equal.. This second method of counteracting the influ-
ence of the weight of the press plates is therefore prin-
cipally superior to the first method.

Arrangements which function according to the said
second method are known, for instance, from the
aforementioned U.S. Pat. No. 2,918,027 and also from
the U.S. Pat. No. 3,361,056, in which FIG. 4 shows a
yielding member which together with devices described
in said specification are capable of functioning in ac-
cordance with the said method. The known arrange-
ments, however, present the disadvantage of being un-
able to compensate for gaps and clearances appearing
in the arrangements during the self-adjustment of the
yielding members during the high pressure pressing op-
eration in those instances when the adjustments result
in shortening of the members. These clearances are
thought to be so great at the beginning of a new press-
ing operation as to cause unsuitably wide variations in
the thickness of the pressed boards; furthermore the
clearances increase as a result of wear occurring during
the working of the press. The known arrangements are
also encumbered with a number of other disadvan-
tages. For instance in the case of the arrangement de-
scribed in the latter U.S. Pat. each yielding member is
a separate hydraulic unit filled with a small quantity of
hydraulic fluid which of necessity must not fall below
a certain minimum level. It is therefore necessary in a
normal pressing operation to constantly inspect 80 to
120 such units for possible leakage, since even a slight
leakage will rapidly render the member inoperative.
Each unit thus also contains two valves and a piston
. seal, all of which must be faultlessly sealed against leak-

age .if the arrangement is to function in the aforedes-
cribed manner during the pressing operation. In the
Swedish arrangement.it has proven difficult to elimi-
nate the springing effect which occurs upon changes in
length of the yielding member and which reduces the
accuracy of the seif-adjustment thereof during the high
pressure pressing operation.

The object of the present invention is to eliminate the
aforementioned disadvantages associated with known
constructions of multi-story presses which are provided
with means for closing and opening the story openings
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simultaneously or simultaneously in groups, and in
which the arrangement is provided with means for pre-
venting the arrangement from being overloaded during
the pressing operation and to counteract the influence
of the weight of the press plates on the surface pressure
in the press. This object is achieved by means of the in-
vention which is mainly characterized in that one or
more of the members each include a cylinder and-a pis-
ton rod which are axially movable in relation to each
other, and a frictional arrangement acting therebe-
tween and having a number of friction rings the one or
two end surfaces of which are conically countersunk in
shape and having a corresponding number of thruSt
washer plates positioned between the friction rings and
two end plates positioned outside the other friction
rings, the one or both end surfaces of the plates being
provided with crowns, which cooperate with the coni-
cal end surfaces of the friction rings so that the friction
rings are urged towards the cylinder, alternatively are
urged in towards the piston rod, when the friction ar-
rangement is compressed longitudinally, and by an ar-
rangement for causing in said members a suitable axial
force between the cylinder and one end plate and the
friction arrangement, alternatively between the piston
rod and the end plate, so that the friction arrangement
is compressed against an abutment surface for its other
end plate on the piston rod, alternatively against an
abutment surface for the second end plate in the cylin-
der. -

The invention is primarily intended to enisure that the
arrangements which cause movement of the  press
plates fulfill the special requirements which are placed
when pressing fibre boards formed in accordance with
the wet method although arrangements according to
the invention can naturally be used in multi-story
presses used for other purposes. z

The invention will now be described with reference
to the accompanying drawing, where

"FIG. 1 is a greatly simplified view in cross section of
a multi-story press provided' with a known lever arm
system for simultaneous movement of the press plate,

FIG. 2 shows in enlarged scale a longitudinal section
of one of the members which, in accordance with the
invention, is mounted in the arrangement of the multi-
story press shown in FIG. 1 for simultaneous movement
of the press plates, and '

FIG. 3 shows slightly modified embodiment of the
member of FIG. 2, :

FIG. 1 illustrates by way of example how the inven-
tion can suitably be applied in a press using the illus-
trated type of arrangement for moving the press plates
simultaneously. The figure shows only one upper sta-
tionary press platen 1 and a lower movable press platen
2 with the press plates 3 and 4 attached to respective
platens, and a number of intermediate press plates 5,
together with the arrangement adapted .to move the
press plates 4 and § in concert. The remaining compo-
nents of the press have been neglected since they do
not concern the present invention. For the sake of sim-
plicity the figure shows a press having only five stories,
although presses used for chip and fibre boards nor-
mally have from 20 to 30 stories. The press illustrated
in the figure is is its fully open position. ;

The known arrangement for simultaneously moving
the press plates, as illustrated in FIG. 1, comprises a
number, preferably four, of lever arm systems posi-



3,840,314

7

tioned at the side of the press and each having a lever
arm 6, the one end of which is pivotally mounted in an
attachment on the upper press platen 1 and the other
end of which is pivotally connected with the upper end
of a push rod 7, the lower end of which is pivotally
mounted in an attachment on the lower press platen 2.
The press plates 5 are suspended from the lever arm 6
by means of lift. rods 8, the lower ends of which are
Jjournalled in attachments on the press plates 5 and
which at their upper ends are pivotally journalled in the
lever arm 6 at a suitable distance from the fulcrum
points thereof at the upper press platen 1, so that de-
sired movement of the press plates 5 is obtained when
the movable lower press platen 2 moves. The upper end
of each lift rod 8 comprises a member 9, the construc-
tion of which is more clearly shown in FIG. 2.

The member 9 includes a friction arrangement hav-
ing a number of friction rings 10 presenting conically
countersunk end surfaces and a corresponding number
of thrust plates 11 positioned between the friction
rings, and two end plates 12, 13 mounted respectively
outside the outer friction rings. The plates 11, 12, 13
are provided with tapered portions which correspond
to the conical counter sunk configuration of the fric-
tion rings 10, so that the friction rings are pressed out
to a greater diameter when the end plates 12, 13 are
urged towards each other. The friction rings 10 may
suitably be split or cut away at one positon to prevent
them from offering unnecessary resistance to changes
in diameter of the rings.

The friction arrangement 10-13 is operative between
a piston rod 14 and a cylinder 16. The piston rod 14
passes freely through centre holes in the friction rings
10 and the plates 11, 12, 13. The upper end of the rod
14 is provided with a cap 15 or some other suitable
form of abutment surface, which bears against the
upper end piate 12 in the friction arrangement 10-13,
and its lower end is connected with the actual lifting
rod 8, e.g., fixedly screwed therein. The cylinder 16 is
constructed as a straight tube, the lower end of which
is closed by a cross-member 17 presenting two trun-
nions 18, by means of which the member 9 is journalied
in the lever arm 6, and the upper end of which is closed
by an end piece 19. The piston rod. 14 is passed through
a central bore in the member 17. The cylinder 16 with
the member 17 snd the end piece 19 are held together
in a conventional manner, e.g., by means of tension
bolts (not shown) placed outside the cylinder and
which are operative between the cross-member and the
end piece. Similarly, seals 20, 21 aré arranged in a
known manner between the cylinder 16 and the mem-
ber 17 and the end piece 19, respectively, and at the
lead-in of the piston rod 14 through the cross-member
17. Finally, the cylinder 16 has a free running piston
22, which is sealed in the cylinder and around the pis-
ton rod by scals 23 and 24, The piston'22 is held urged
against the lower end plate 13 in the friction arrange-
ment 10-13 by means of pressure fluid, e.g., the pres-
sure fluid used in the working cylinders of the press.
The pressure fluid is passed to the pressure chamber 25
beneath the piston thorugh a bore 26 in the cross mem-
ber 17. The pressure fluid may suitably be passed at the
end surface of one of the trunnions 18 of the cross-
member, which is accessable from its outside the lever
arm 6.

Located in the piston 22 is a bore 27 which presents
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a pronounced restriction in the form of a screw 28

A 8

thread in the threaded portion of the bore and the apex
of the threads of which are slightly blunted. Conse-
quently, a small flow of pressure fluid leaks through the
bore out from the pressure chamber 25 and fills the re-
maining: cavities within.the member 9. The end plates
12, 13 are provided with grooves 34 adapted to distrib-
ute the pressure fluid within and outside the friction ar-
rangement 10-13. When the cavities have been filled,
the surplus pressure fluid is returned through a bore 29
in the end piece 19 and a drain 30 connected thereto
to a pressure fluid system tank 31. Because all cavities
in the interior of the member 9 are filled with pressure
fluid, which is continuously exchanged, corrosion is
prevented, and since the friction rings 10 operate while
submersed in pressure fluid the coefficient of friction
in the arrangement is maintained constant to the high-
est possible extent.

In the case of a friction arrangement of the aforedes-
cribed construction, if one of the end plates 12 or 13
is loaded with a greater force F, and the other end plate
with a smaller opposite force F, the friction arrange-
ment slides in the cylinder 16 in the direction of the
greater force when the ratio F,/F, exceeds a certain
critical value, but is held locked in its posmon in the
cylinder by the friction between the friction rings 10
and the cylinder 16 provided that the ratio F,/F; is less
than said critical value. If the insignificant elastic forces
in the friction rings 10, which may occur upon changes
in diameter thereof, are ignored, and’

the cone angle of the friction rings is said to be 2 &

the friction coefficient between friction rings and
plate is u the friction coefficient between friction
- rings and cylinder is v

the number of friction rings is »n and the critical value

- of F/Fyisc .
than the following relationship is obtamed

c=[(1—wv) - tgatutv/(1+pv) - tgotu—vl" -

When w and v aré given it is thus possible to obtain
any desired value of ¢ by suitable selection of & and n.
The arrangement is not self-locking if the individual
friction ring is not constructed to be self-locking, i.e.,
if ¢ does not equal = for n = 1, which only occurs if v
is greater than u and ¢ is chosen small. «'is suitably se-
lected at about 45° which means that the values for v
necessary for self-locking are unobtainable. By suitable
selection of n it is therefore possible to obtain any de-
sired value of ¢ without risk ‘of self-locking: Since n is
an integer it is necessary to adjust « slightly upwards or
downwards in order to obtain a certain desired value on
c. ¢, however, is dependent on the magnitude of the co-
efficients of friction u and v, and these vary somewhat,
and hence it is not possible to obtain an exact desired
value of ¢. Tests have shown, however, that the
amounts by which the coefficients of friction vary are
relatively insigniﬁcant if the friction rings 10 are com-
pletely immersed in pressure fluid.

The member 9 in the press of FIG. 1 may be con-
structed, for instance, for ¢ = 3. The pressure chamber
25 is connected directly through a conduit 32 (FIG. 2)
to the low pressure accumulator- 33 of the press, and
the member 9 is dimensioned so that the ‘piston 22 at.
full accumulator pressure actuates the lower end plate
13 with an upwardly directed force F,,, which corre-
sponds approximately to the force in the pull rod 8,
which is created by the weight G of he press plate 8, in-
cluding plates and press goods, and which via the piston
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rod 14 actuates the upper end plate 12 with a down-
wardly directed force Fq.

The member 9 functions in the following manner.

When the press is stationary in the open position the
downwardly directing force Fyq,., acting on the end
plate 12 is equal to Fy;, i.e., approximately equal to F,,,
and the friction arrangement 10-13 holds the member
9 locked in the adjusted position. Upon closing of the

press, the force F ., increases owing to the accelera-

tion forces on the press plate 5, but provided that the
acceleration forces are less than about 2G no sliding
will take place in the member 9, since Fp, < 3F,p.
Normally the acceleration forces acting on the lower
press plates 5 are also considerably less than 2G. Subse-
quent to the short acceleration period, F,., is de-
creased to the value F;, and consequently no sliding in
the member 9 takes place during closing of the press,
although F,, is slightly reduced owing to the fact that
the accumulator pressure decreases.

When the press has been closed and the high pressure
pressing operation begins, the member 9 yields and ad-
just itself with respect to any occurring differences in
thickness of the press boards and plates, different quan-
tity of press goods in the various stories etc. The mem-
ber 9 can thus either be extended by drawing the fric-
tion arrangement 10-13 downwards in the cylinder by
an attaction force F ., =3 * F,, in the lift rod 8, or is
shortened by moving the friction arrangement 10-13
upwards in the cylinder by the piston 22, a traction
force of Fyon =" - F, being simultaneously caused in
the lifting rod 8. Setting of the adjustment of the length
of the yielding members 9 in the lifting rods 8 thus con-
stantly takes place while the lifting rods are subjected
to traction forces, whereby the influence of clearances
in their bearings etc. is eliminated, irrespective whether
the members 9 are extended or shortened during. ad-
justment.

During the subsequent drying period, the members 9
maintain their adjusted positions provided that the dif-
ferences in surface pressure between two adjacent sto-
ries does not result in an upwardly directed force on the
press plate § corresponding to an upwardly directed
force in the pull rod of more than F; — % - F,,, or.a
downwardly directed force on the press plate however
which corresponds to more than 3 - F,,~Fj.

It is considered a pure advantage that the accumula-
tor pressure of the press decreases while the press is
closed, since this decreases the large force 3 - F,,—F;;
which occurs in the members 9 during the adjustment
during the high pressure pressing operation, and also
increases the smaller force F¢—% - F,,, which counter-
acts the change in length of the members during the
drying period, i.e., at least during the first portion of the
drying period before the accumulator has time to be
charged to full pressure.

The adjusted length of members 9 is also naturaﬂy
maintained while thé press is open:

The lift rods need not be provided with extra devices
for setting the length thereof when assembling the
press, and the conventional, space consuming step-like
stands upon which the press plates 5 are placed in con-
ventional multi-story presses when the press is open
can be omitted. Subsequent to assembling the press it
is only necessary manually to position ready pressed
boards in all the stories and close the press once, in
order that the press plates § adopt their correct posi-
tions when the press is open, so that the press can be
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charged by means of the normal press charging ar-
rangements. The small movements in positions of the
press plates which later occur during operation of the
press lack practical significance for charging opera-
tions.

If, agamst expectation, it should be found that the dif-
ferences in surface pressures between different stories
during any period of the drying operatlon are so great
that the setting of the members 9 is changed thereby,
i.e., primarily that a portion of the members 9 are
shortened during the drying period, this can be pre-
vented by the modification of members 9 illustrated in
FIG. 3. In this embodiment, the end piece 19 is in the
form of a second cylinder 35 having a second free run-
ning piston 36, which bears against the cap 15 on the
piston rod 14. A pressure chamber 37 above the piston
36 is connected through a conduit 38 to a three-path
valve 39, by means of which it can either be connected
to the tank 31 of the pressure fluid system or with the
accumulator 33. Normally the pressure chamber 37 is
connected with the tank 31, and the extra cylinder pis-
ton arrangement 35-36 does not. then influence the
function of the member 9. During the drying operation,
the valve 39, however, is switched so that the pressure
chamber is connected with the accumuldtor 33. The
piston 36 then exerts a force F; on the piston rod 14,
which contributes towards preventing a shortening of
the member 9. The cylinder-piston arrangement 35-36
is suitably dimensioned so that approximately F; = %

- Fy, is obtained, whereby the resistances of the member
9 against the change in length during the drying opera-
tion are of equal magnitude, irrespective whether dif-
ferences in the surface pressure shorten or extend the
member. The piston 36 is also provided with leakage
means 27, 28 of the same type as the piston 22.

The resistance of the member 9 against change in_
length can be further increased by subjecting both pres-
sure chamber 25 and 37 toa hlgher pressure during the
drying period.

In the arrangement of FIG. 3, the clearance in'the lift
rods 8 is naturally of importance if the surface pressure
in an underlying story becomes so much higher than
the surface pressure in the overlying story and the sur-
face pressure difference corresponds to more than the
weight G of the intermediate press plate § and a pres-
sure force arises in the lift rods 8 connected to said
press plate. The influence of the clearance, however, is
eliminated owing to the fact that the board in the un-
derlying story contracts during the continued drying
period to a greater extent than the board in the overly-
ing story, as a result of the dlfference in surface pres-
sure.

The invention is naturally not restricted to the de-
scribed arrangement illustrated in the drawing but can
be varied within the scope of the following claims.

For instance, the friction arrangement 10-13 can al-
ternatively be constructed so that the friction rings 10
are urged in against the piston rod 14 instead of out to-
wards the cylinder 16 when the end plates 12, 13 are
urged towards each other. In this instance obviously
other constructive changes must be made in the mem-
ber 9 in order that it shall function in the desired man-
ner. The piston rod 14 can be connected to the lever
arm 6 and the cylinder 16 to the actual lift rod 8, the
upper thrust washer 12 can be caused to bear against
an abutment in the cylinder 16 and the pressure cham-
ber 25 is formed between the piston 22 and the lower
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end of the piston rod 14 formed as a piston in the cylin-
der 16. This embodiment, however, is less suitable than
that shown in FIG. 2 for several reasons.

The friction rings 10 may also of course be provided
with a conical and a planar end surface, the plate 11,
12, 13 naturally being given a corresponding shape.
The aforementioned formula with regard to ¢ will then
be slightly different, but in principle the friction ar-
rangement functions in the described manner,

The force F,, on the lower end plate 13 in the friction
arrangement 10~13 may also be created in another
suitable manner e.g., by means of a spring acting be-
tween the end plate 13 and the cross member 17, and
it is then unnecessary to use any form of pressure fluid
or the like in the member 9. If pressure fluid is used it
is not necessary to take the fluid from he pressure fluid
system of the press, but that a suitable separate pres-
sure fluid system can be arranged for the members 9.

Yielding members 9 of principally the described con-
struction may, of course, be positioned anywhere in the
lift rods 8 in a press haVing the lever arm arrangement
6 - 8 illustrated in FIG. 1 for moving the press plates
4, 5 in concert, and may also to advantage be used in
arrangements for simultaneous movement of the press
plates of another type, even in arrangements using lines
or change, since the members 9 constantly produce a
traction force which holds the lines or change extended
so that adjustment is made even to members which re-
quire shortening during the high pressure pressing de-
spite of the fact that the lines or chains cannot exert
any shortening force on the members 9.

Neither need the members 9 be dimensioned or con-
structed as described in the illustrated example, but
that forces and force-conditions -can be selected and
the construction of details changed in accordance with
those best suited to prevailing circumstances.

Finally, it may also be necessary for some reason or
other to provide the arrangement 6 — 8 which moves
the press plates 4, 5 with members 9 of a different con-
struction at one or more of the press plates §, e.g., at
the lowermost.

I claim:

1. A multi-story press comprising a stationary press
plate, a plurality of movable press plates, means for se-
lectively moving said plurality of movable press plates
when closing and opening said press relative to said sta-
tionary press plate, said moving means each including
relative to said stationary press plate, said moving
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means each including a cylinder and a piston rod which
are axially movable in relation to each other, said mov-
ing means including overloading and counteracting
means formed by a plurality of yieldable frictional ele-
ments disposed between said cylinder and said piston
rod and in external telescopic relationship to said pis-
ton rod, a first of said friction elements being a number
of friction rings each having axial end surfaces which
are conically countersunk in shape, a second of said
friction elements being a plurality of thrust washers
each having axial end surfaces complementary con-
toured to and seated against an associated one of the
end surfaces of the friction rings, a third group of said
friction elements being two end plates positioned axi-
ally outboard of the outermost friction rings with at
least one end surface of each having a surface comple-
mentary to and seated within and against the conical
end surface of the outer friction rings, and means for
forcibly axially compressing the friction elements.

2, The press of claim 1 wherein said compressing
means is a piston in external telescopic axially movable
relationship to said rod internally of said cylinder.

3. The press of claim 1 wherein said compressing
means is a piston in external telescopic axially movable
relationship to:said rod internally of said cylinder and
means for applying hydraulic pressure to move said pis-
ton toward one of said end plates with means operative
to restrain movement of the other of said end plates
thereby compressing said friction elements to hold said
rod immovable relative to said cylinder.

4. The press of claim 3 including a second hydraulic
pressure actuated piston in axial relationship to said re-
straining means, and means for applying hydraulic
pressure to said second piston to move said second pis-
ton toward said restraining means.

5. The press of claim 4 wherein means are pr0v1ded
for adjusting said hydraulic pressure so that different
pressures can be set during different perlods of the
pressing operatxon

6. The press of claim 4 wherein said overloading and
counteracting means are provided with means permit-
ting continued hydraulic leakage through said friction
elements whereby the interior of said cylinder is contin-
ually filled with fluid under pressure.

7. The press of claim 4 wherein at least one of said
pistons has means for permitting the bleeding of hy-

draulic fluid therethrough
* * * *
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