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~ This invention relates to improvements in ap- tion of the article, with the lower die 10 and this
paratus for the production of pressed fibrous ar- upper die 26 is provided with a smooth surface 27
ticles such as dishes, trays, food containers and and may be heated in any desired way and in the
the like and the objects of the invention are to form illustrated it is shown formed with a heat-

5 provide an improved apparatus for the produc- ing chamber 28 to which may be fed any desired
tion of such articles which may have one or more heating medium such as steam, oil or other suit-
smooth surfaces free from drainage markings and able heating medium but my invention is not
without discoloration or hydration of fibrous limited to any particular manner of heating.
stock. A heated lower die 29 (see Figure 4) is adapted

10  The improved apparatus consists in the con- to cooperate in a further step during the forma- 1
struction and arrangement, all as hereinafter tion of the article with a smooth faced unheated
more particularly described and illustrated in the upper die 30. This lower die 29 is provided with
accompanying drawings in which, a smooth forming surface 32 which may also be.

Figure 1 is a diagrammatic vertical section of heated in any desired manner as in the case of the

15 g lower die and closure cap therefor forming part ubper die 26 shown in Figure 3 and in the form 16

of the apparatus. : shown the lower die is provided with 2 heating
Figure 2 is a vertical section of this lower chamber 33.

die in cooperation with an upper die. In Figures 3 and 4, while I have shown a heat-
Figure 3 is a vertical section of the lower die ing chamber for heating the upper and lower dies

20 in cooperation with a smooth-faced heated upper 26 and 29, I do not desire to limit myself to any 20
die. : particular manner of heating as this might be

Figure 4 is a vertical section of a smooth-faced done in various suitable ways, such as by elec-

heated lower die in cooperation with a smooth- tricity. L
faced unheated upper die. The lower dies in each case may be mounted in

25  1n the drawings like characters of reference any suitable way so that they may be pressed with 25

indicate corresponding parts in the different substantial pressure against the upper dies, such

- yiews. as upon & hydraulic ram 34.

The apparatus comprises a lower die 10 which A pressed fibrous article being formed in the ap-
is provided with a forming face 11 provided with paratus is indicated by the numeral 35.
drainage perforations 12 therein. In forming pressed fibrous articles in my im- 30
Beneath the drainage perforations is a suction proved apparatus the liquid stock is fed into the
chamber 13 having a suction pipe 14 communi- reservoir‘18 (see Figurg 1) and the apparatus is
cating therewith. The lower die 10 has slidably brought into the position shown in Figure 1 in
mounted thereon a cylindrical guard 15 which w;nch the cap 17 forms a closure for this reservoir.

35 is normauy urged upwardlyvby springs 16. A Alr DI'ES;SUI'C is fed through the pipe 19 and the 35
Sosure cap 17 (see Figure 1) is adapted to co- Dipe 14 Is connected to a source of suction and in
operate with the lower die 10 and form a closure this operation a large amount of the moisture is
for a reservoir 18 formed above the forming sur- expelled and the article 35 is partially formed.
face 11 of the lower die. A pressure pipe 19 ex- The lower die 10 carrying the partially formed

40 tends through the closure cap 17 and communi- artxcle_ 35 is then pressed g,gamst the upper die 21 45
cates with the reservoir 18. The forming sur- (see Figure 2) and the moisture content is further

o 3 : reduced by pressure.
face 11 of the lower die is covered by wire mesh ‘At the end of the operation shown in Figure 1

cloth 20. : e
.. A upper die 21 (oo Figure 2 is adapted to. 15 SR S W Bk 10 indeat il of the 45
g(i)g;;elrait;e f:)v;g;;h;i :gw:rfﬁremtog Zﬁfﬁf 2121p§er water has been expelled which makes the pressing
. 2 OD-  sneration of Figure 2 much more simple. Instead
posed to the forming face 11 of the lower die 10. ¢ anplying the cap 17 and air pressure I find
Withia the upper die 21 is a pressure chamber that T may, in this stage, simply apply a strong
23 with which a pressure pipe 24 communicates. gyction to pipe 14 with atmospheric pressure on 50
The forming surface 22 of the upper die 21 is {op.
provided with drainage perforations 25 which  Ordinarily, the moisture would be retained by
communicate with the pressure chamber 23. capillary action in the drainage perforations of
A further upper die 26 (see Figure 3) is adapted the dies and in the wire mesh cloth and, when
55 &0 cooperate, in another step during the forma- the dies are opened at the completion of the op- 55
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eration shown in Figure 2, this moisture would be
drawn back into the article 35, thus seriously low=
ering the drying efiiciency of the pressing opera-
tion. This difficulty is entirely eliminated by
my improved agpparatus as follows.

In the operation shown in Figure 2, while the
moisture content is reduced by pressure, simul-
taneously with the pressing operation, air under
bressure is led through the pipe 24 and the pipe
14 is connected to & source of suction, so that all
moisture is withdrawn from the drainage per-
forations of the dies and fifom the wire cloth so
that the maximum drying efficiency of this press-
ing operation is maintained, and when the dies
are opened there is no moisture held therein to
be drawn back into the article. This is a very
important consideration and I have found that
with my improved apparatus it is possible to expel
in excess of 45% of the moisture during these ini-
tial pressing operations.

During this pressing operation, described and
shown in Figure 2, it will be noted, air is forced
or blown through the drainage perforations 25 in
the upper die 21, transversely through the screen
covering the forming face 22 of the upper die 21,
transversely through the article 35, and screen
covering the forming face 11 of the lower die 10,
through the drainage perforations 12 of this lower
die and finally passes out through the suction
pipe 14, .

It is most desirable that the greatest possible
amount of moisture be removed during these ini-
tial pressing operations, since its removal by sim-
ple pressure is much more economical than by
heating and furthermore by expelling a large
amount of the water from the article so that it is
relatively dry before it is presented to a heating
surface there is no surface hydration of the
fibres with consequent discoloration of the article.

After completion of the operation illustrated in
Figure 2 the lower die 10 carrying the article 35
is pressed with substantial pressure against the
upper die 26 (see Figure 3).

This upper die 26 has a smooth forming surface
and is heated to a relatively high temperature so
as to produce a smooth surface on the face of the
article presented to this upper die.

In the operation illustrated in Figure 3 the
pipe 14 is connected to a source of suction and
therefore any steam or vapour formed. is with-
drawn through the pipe 14.

At the completion of the step shown in Figure 3
I have produced a pressed fibrous article having
a smooth surface on one face thereof, which face
is entirely free from drainage markings.

If it is desired to produce a smooth surface on
both faces of the articles, a further and final step
illustrated in Figure 4 is employed.

In this step the article 35 is pressed between
the dies 29 and 30 both of which have smooth
faces and the lower die 29 being heated to a
relatively high temperature and being pressed
against the. article with substantial pressure, a
smooth surface without drainage markings is
produced on the face of the article in contact
with the lower die 29.

In this operation illustrated in Figure 4, since
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the faces of both the upper and lower dies are
smooth, it will probably be necessary to make
some provision for the escape of steam or vepour
and this could be done in any well known suit-
able way, such for instance as giving the ram 34
& vibratory motion so that the pressure between
the dies would be intermittent, and thus permit
the vapour to escape from therebetween.

At the completion of the final step shown in
Figure ¢ I have produced a pressed fibrous ar-
ticle having a smooth surface on both faces
f,hereof and entirely free from drainage mark-
ings.

From the foregoing it will be apparent that I
have devised an improved apparatus of the type
described, whereby the objects of my invention
have been attained.

In the drawings a purely diagrammatical form
of the apparatus has been illustrated and it is to
be understood that I do not confine myself to
the exact details of the construction shown.

Various modifications may be made in my in-
vention without departing from the spirit there-
of or the scope of the claims and therefore the
exact form of apparatus shown and described is
to be taken as illustrative only and not in a limit-
ing sense, and I desire that only such limitaticns
shall be placed thereon as shall be imposed by
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the prior art or are specifically set forth in the -

claims.

What I claim as my invention is:—

1. Apparatus for the production of thin pressed
fibrous .articles comprising an unheated perfo-
rated die, means for pressing the article therein,
means for simultaneously with said pressing op-
eration establishing an air current transversely
through the article and die, means for subse-
quently subjecting the article to a further drying
action by heat and actual mechanical pressure
between dies, and suction means for exhausting
the vapor generated in said last mentioned heat-
ing and pressing operation.

2. Apparatus for the production of thin pressed
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fibrous articles comprising an unheated perfo-

rated die, means for pressing the article therein,
means for simultaneously with said pressing op-
eration establishing an air current transversely
through the article and die, means for subse-
quently subjecting the article to a further drying
action by heat and actual mechanical pressure

against & smooth die, and suction means for ex- °

hausting the vapor generated in said last men
tioned heating and pressing operation. )
3. Apparatus for the production of thin fibrous
articles comprising co-operating unheated upper
and lower perforated forming dies adapted to
form the article by actual mechanical pressure
therebetween, means for causing a flow of air
transversely through the upper die, the unheated
article and the lower die simultaneously with
the pressing operation, a smooth faced heated
die and an unheated die co-operating” therewith
adapted to press the previously formed article
against the heated die, the unheated die provided
with drainage perforations, and a.suction outlet
communicating with said perforations.
GEORGE JAMES MANSON.
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