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This invention relates to improvements in ma-
chines and methods for the production of both
‘single and multi-layer molded pulp articles.

Its general object is to provide a commercially

5 satisfactory machine and method for forming,
drying, and finishing such articles.

In the simplest embodiment (Fig. 7) of our in-
vention for producing a single layer meided pulp
article, we mount a single forming die and a

10 single drying die on an intermittently rotating
shaft and mount ocutside of the orbit of these
revolving dies a single reciprocating drying die
which is adapted to coact with the dies on the
rotating die unit. Below the intermiittently ro-

15 tating die unit is mounted a pulp tank which is
adapted to be raised and lowered for the immer-
sion of the forming die at the proper time for
the suetion formation of an article thereon.

The article formed on the forming die remains

g thereon while the rotating die unit steps ahead
and until the forming die is brought into regis-

‘tration with the reciprocating drying die. There- -

upon, the reciprocating drying die closes on and
retracts from the forming die to transfer the
25 formed article to itself.

The article remains on the reciprocating dry-
Ing die until the continued stepping of the ro-
tating die unit brings the revoluble drying die

. Into a position for registration with the recipro-
30 cating drying die, whereupon the reciprocating
drying die with its wet article closes on the revo-
Iuble drying die to completely dry and finish the
article between these two dies and then retracts,
after which the dried article is ejected from the
a5 machine in any convenient manner.

During the period in which the artitcle is being
dried the forming die is immersed in pulp stock
for the suction forma.tion of another article
thereon.

In the simplest embodiment (Fig. 9 of our in-
vention for producing a multi-layer molded pulp
article, .we mount & pair of forming dies and a
drying die on the Intermittently rotating shaft
and mount outside the orbit of these revolving

45 dles & single reciprocating drying die which is
adapted to coact with the dies on the rotating
die unit.

Below the intermittently rotating die unit is
mounted a double compartment tank which is

50 adapted to be raised and lowered for the simul-

- taneous immersion of the forming dies in the

respective compsriments of said tank at the

proper time for the suction formation of article
layers thereon. )

55 The articles formed on the forming dies remain

(Cl. 92--56)

thereon while the rotating die unit steps ahead
and until the forming dies are successively
brought into registration with the reciprocating
drying die. ‘Thereupon the reciprocating drying
die closes on and retracts from each forming die §

- to successively transfer the pulp layers to ifself.

The composite article remains on the recipro-
cating drying die until the continued stepping of
the rotating die unit brings the revoluble drying
die into a position for registration with the re- 10
ciprocating drying die, whereupon the reciprocat-
ing drying die with its composite wet article
thereon closes on the revoluble drying die to com-
pletely dry and finish the article between these
two dies and then retracts, after which the dried 15
article is ejected from the machine in any con-
venient manner.

During the period in which the composite arti-
cle is being dried the forming dies are immersed
in the compartments of the pulp tank for the 20
suction formation of other article layers thereon.

Thus the individual article layers are formed
on ‘independent forming dies, consolidated to-
gether under pressure, and the composite article
dried, bonded and finished under heat, vacuum 28
and mechanical pressure in the form of the de-
sired commercial article. -

In our preferred embodiment (Fig. 8) for pro-
ducing a single layer article, we mount a pair of
oppositely disposed forming dies and a pair of 30
oppositely disposed drying dies on an intermit-

‘tently rotating shaft, and we mount outside the

orbit of these revolving dies a pair of oppositely
disposed reciprocating drying dies, one of which
may be an ejecting die.

. Beneath the rotating unit we mount a pulp
tank adapted to be raised for stccessively im-
mersing the forming dies for the suction forma- -
tion of individual articles therzon when the tank
is raised, as required, towards the die unit. 40

The suction-formed articles remain on the .
forming, dies during stepping of the rotating die
unit and until each forming die reaches & posi-
tion for registration with the reciprocating drying
die, whereupon said reciprocating .drying die 48
closes on and retracts from each forming die to
transfer the article to itself.

Thereafter, in the continued stepping of the
rotating die unit, the article on said reciprocating
drying die is contacted with a revoluble drying -50
die to completely dry and finish the article be-
tween these two dles.

After drying the article is tra.nsterred, in the
continued stepping of the machine, from said
reciprocating drying die by means of said revolu- &8
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ble drying die to the ejecting die which removes
the dried article from the revoluble drying die
and ejects it from the machine.

In our preferred embodiment (Fig. 1) for pro-
ducing & multi-layer article, we mount two op-
positely ‘disposed pairs of forming dies-and one
oppositely disposed pair of drying dies on the
intermittently rotating die unit, and we mount a

. pair of oppositely disposed remprocatmg drying
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dies outside the orbit of these revolving dies.

Beneath the rotating die unit, we mount a

double compartment pulp tank within the re-
spective compartments of which two circumfer-
entially adjacent forming dies are adapted to be
simultaneously immersed for the suction forma-
tion of individual article layers thereon when the
tank is raised, as required, towards the die unit.

Such article layers remain on said forming
dies during stepping of the rotating die unit and
until each forming die reaches a position. for
registration with one of the reciprocating: drying
dies, whereupon said reciprocating drying die
closes on and retracts from each forming die to

successively transfer the artxcle layers to itself

as a composite article.

Thereafter, in the continued steppmg of the
rotating die unit, the composite article on said
reciprocating drying die is contacted with one
of the revoluble drying dies of:the rotating die
unit . and consolidated under. :pressure, and
bonded, partly-dried and finished under heat,
vacuum and mechanical pressure between these
two dies. -

Affer drying to a predetermmed degree, the
composite article is transierred, in the continued
stepping of the machine, from said first recipro-
cating drying die, by means of said revoluble
drying die, to the second reciprocating drying die
where the drying and finishing of the composite
article is completed between these two dies, after
which the second reciprocating drying die re-
moves the finished article from the revoluble
drying die and ejects it from the machine.

In the accompanying drawings we have shown
the simplest and the preferred embodiments of
our invention, together with several variations

. thereof which are suggestive of the many pos-
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sible modifications in design for achieving our
object.

Fig. 1 is an end elev'at.ion, partly in section,
through so much of our preferred machine for -

producing a multi-layer article, as is necessary
for an understanding of the forming, consoli-
dating, and drying operations.

Fig. 2 is a détail showing one method of in-
termittently rotating the stepping unit and lock-

ing the same in each paused position for proper

registration and coaction of the dies, and also
showing conventional means for controlling the

various reciprocating elements of the machine

in their properly timed relationship.

Fig. 3 is a view similar to PFig. 1 showing a_

modified form of multi-layer machine.

Fig. 4 is a view similar to Pig. 1 but showing
a further modified form of multi-layer machine.

- Fig. 5 is a diagram illustrating the successive
steps in the cycle of operation of the machine
shown in Fig. 1.

- Fig. 6 iIs a diagram illustrating the successive
steps in the cycle of operation of the meachine
shown in Fig. 3.

Pigs.. 7 to 11 are views similar to Flg 1 but
showing sti]l further modifications.

2,234,979

Fig. 7 shows the simplest embodiment of our
invention for producing a single layer article.

Fig. 8 shows a machine similar to Fig. 7 but
producing two single layer articles at each com-
rlete revolution of the rotating die unit. )

Fig. 9 shows the simplest embodiment of our
invention for producing a multi-layer article.

Fig. 10 shows a machine similar to Fig. 8 but
in which the revolving dies are female and the
reciprocating dies are male, and

Fig. 11 shows a machine generally similar to
Fig. 1, but in which the revolving dies are female
and the reciprocating dies are male.

In Fig. 1, we have shown our preferred machine
for making multi-layer articles. Such machine
comprises a single step-by-step rotating die unit
{f mounted on drive shaft ic and provided with
radial arms la on which is mounted a plurality
of equi-distantly spaced dies 2A, 2B, 3A, 3B, and
4A and éB.

The dies 2A -and 2B are forming dies for the

"suction formation of individual article layers

from one grade of pulp stock, and are arranged
diametrically opposite one another. The dies 2A
and 3B are forming dies and are foraminous as
indicated at F for the suction formation of in-
dividual article layers from another grade of
pulp stock, and are likewise arranged diametri-
cally opposite one another. The dies 4A and 4B
are revoluble drying dies for drying and finish-
ing the composite articles, and are also arranged
diametrically opposite one another between the
dies 2A and 3B and 3A and 2B respectively. The
dies A and 4B are heated in any suitablé man-
ner, as indicated at H. )

A pulp tank having double compartments 7
and 8 containing different grades of pulp stock
is adapted to be raised and lowered relative to the
die unit {. When said tank is raised, the form-
ing dies 24 and 2B and 3A and 3B are immersed
in proper sequence in the proper pulp compart-
ments of the tank.

Reciprocating drying dies 5A and 5B are
mounted at opposite sides of the revolving unit
outside the orbit of the rotating dies on said unit,
but in line with the paused positions thereof for
coaction with said revolving dies as may be re-
quired.

The ‘die §B in addition to coacting with the
required dies on rotating die unit { is an ejecting
die for ejecting the dried and ﬁnished article
from the machine.

The machine illustrated in Fig. 1 forms one
complete two-layer article every half revolution
of- the intermittently rotating unit. The form-
ing dies 2A and 2B each mold one layer of the
composite article, as for example, a lining layer.

.The forming dies 3A and 3B mold another layer
- of the composite article, as for example, a body

or backing layer. The revoluble drying dies 4A
and 4B coact with the reciprocating dies-5A and
5B to bond, dry and finish the composite articles
undér- heat, vacuum -and mechanical pressure,

and are foraminous as indicated at P and are.

each provided with connections for applying
vacuum for holding the composite articles there-
on during their transfer from die 5A to die §B.

The machine is equipped with appropriate
ports and valves properly timed whereby suction
or air pressures may be applied to and discon-
tinued from all dies in proper sequence to their
operation.

Any suitable means may be provided for ro-

“tating the die unit | step by step. For purposes
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of illustration we have shown in Fig. 2 a step-

ping wheel Ib of modified Geneva type fast on

. the drive shatt lc. The periphery of the step-

ping wheel is provided with a series of radial slots

8 id corresponding in number and spacing to the

number and spacing of the dies on intermit-
tently rotating die unit 1.

Successively coacting with the slots Id is e

roller le carried by a driving arm 1f fast on a

10 drive shaft tg which is continuously rotated from

any suitable power source and acts to rotate the

" stepping wheel and with it the rotating die unit

in the direction of the arrow the distance. of one

die space at each step in the cycle of the ma-

15 chine,

: In order to lock the stepping wheel for proper

registration and coaction of the rotating dies on -

unit 1 with the reciprocating dies 5A and 5B as

- required, we provide an automatic latch 12 adapt-

20 ed to be successively entererd into and withdrawn

from & series of locking notches i1k located in

- the periphery of the stepping wheel intermediate

of the slots {d. ‘The locking latch is operafed in

timed relation to the operation of the driving

23 arm {f in any suitable manner, as by a suitably

" timed cam mechanism or as by the hydraulic or
air operated cylinder Im of Fig. 2.

Obviously, of course, other well known means,

.on €ither mechanical or hydraulic, may be provided
30 for accomplishing this two-fold function of step-
ping and locking the rotating die unit.

The reciprocating drying dies BA and §B are-

foraminotis as indicated at F and are provided
with connections for the application of vacuum

85 to the article for removing the steam vapors
given off by the article during drying, and also
ito permit air pressure to be used for the {ransfer
of the articles from the dies 5A and 5B to co-
acting dies as may be required.

40 The dies A and 5B may or may not be heated,
as desired. They gre reciprocated into coacting
relation with the several dies of the infermit-
tently rotating die unit at the proper time by
any suitable mechanism, as for example, the hy-

i 45 draulic operating cylinders 8 shown in Fig. 1.

- Obviously, however, such dies may be operated
mechanically rather than hydraulically where de-
sired.

‘The double stock tank 7 end 8 is shown as

§0 hydraulically operated by means of the hydraulic

cylinder 8, but obviously may be raised and low-
. ered mechanically rather than hydraulically if so
desired. The operation of the various hydraulic

. cylinders §—8, 9 and im may be controlled by’

55 means of cam operated valve mechanisms as
- shown'in Fig. 2. . Cylinder Im and the cylinder
8, which controls die §A, are controlled by valve
106 which Is actuated by a timing cam 10, fast

on drive shaft 1g, and rocker lever 102. Hy-
80 draulic connections 103 areprovided betweenvalve
180 and sald cylinders. This timing valve 100
will actuate the latch {2 and die SA once for
each step of the rotating unit. Cylinder 8 and
cylinder 8, which controls the die §B, are con-
85 trolled by valve i04 which is actuated by a tim-
ing cam 108, fast on shaft (88, and rocker lever
1071. Hydraulic connections 108 are provided be-
tween valve 104 and said cylinders. Shafi 108

is driven from shaft 1g by gears 109 and {i9.
70 The ratio between sald gears Is such as to actuate
pulp tank T8 and die §B once every third step

of the rotating unit. Fluld under pressure is
supplied to valves 108 and 104 from any suitable
source. - Alternatively, if desirable, an individual

75 control valve and operating mechanism may be

3

provided for each or any one of ithe several ¢yl-
inders. ‘
In the diagram of Fig. 5, the successive posi-

‘tions of an article cycle are designated Nos 1-8

Inclusive,

For purposes of illustration position #1 may
be considered as a starting position. In this po-
sition the rotating die unit I has paused in its
rotation and has been locked in its paused po-
sition. The double stock fank has been raised 10
to Immerse the forming dies 2A and 3A in the
pulp mixtures contained in the resped:ive com-
pariments 7 and 8 of said tank.

The individual pulp layers ¢ and d deposited
on the other set of forming dies 2B and 3B st 18
& previous stage of the die cycle are now drain-
ing on said dies, vacuum being masaintained on
sald dies 2B and 3B, during their dwell time
in this position to facilitate the further removal -
of moisture from the layers ¢ and d thereon. 20
The reclprocating drying dies §A and §B are
closed on the complemental revoluble drying dies
#A and 4B, respectively, and these several dies
are combinedly drying between them the com-
posite articles e and f which were formed at pre- 28
vious stages in the cycle of the machine.

The parts remain in the #i posiiton for an
interval of time which is determined by the re-

‘quired drying period for the composite articles

e and 7 being dried between the dies A and SA 30
and 4B and B respectively. During this drying
time, article layers & and ¢ are being formed on
g'orming dies 2A and 3A immersed in pulp tank
8

At the end of the drying period the dies BA 35
and 6B are retracted from dies 4A and 4B re- -
spectively’ and the tank T-—8$ is lowered away
from the forming dles 2A and 3A (see posktion
#2)., The composite article e shown drying be-
tween the dies #A and 5A in position #t is at 4o
this time partly dried and remains on the rev--
oluble drying die 4A when the die 5A is retracted.
The composite article f shown drying between
revoluble drying die 4B and die §B in position
#1 is completely dried at this stage of the ms- 45

" chine cycle and is transferred to the die §B which

after retraction swings 90° so that the article may
be ejected therefrom (see position #7} by means
of a blast of compressed air through said die.

The die unit now steps one sixth of a revolu- 50
tion ahead to the #3 position. The forming die
3B with its previously deposited layer of pulp d
thereon is now opposite die 5A which has closed
thereon and then retracts from die 3B as shown -
in the #4 position of the diagram, removing the &5

.article Iayer d from the forming die 3B and re-

taining it on itself.

As soon as die BA has retracted from die 3B,
the die unit f steps ahead another step to the #3
position of the dlagram. This brings forming die 80
2B with its previously deposited layer ¢ thereon
opposite die SA on which is retained the article
layer d previously removed from forming die B
at position #4 of this diagram.

The die SA now closes on the forming die 2B €3
(see position #8) and then retracts (see position
#T) from said die, thereby removing the previ--
ously deposited layer ¢ from sald forming die so
that said die BA now has on it a two-layer article -
consisting of the first layer d which was removed 70
from forming die 3B at position #4 and the see-
ond layer ¢ which was just removed from form-
ing die 2B at position #17. ‘

The machine now steps ahead to the #8 posi-
tion of the diagram where the die 88, which has T8
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ejected its article /, is shown as having swung
back through its 90° arc and aligned itself with
the die #4A of the rotating die unit. In this po-
sition die 5B is in readiness to coact with die 4A
for completing the drying and transfer of the
partly dried composite article e on die 4A, and
the companion die 4B is positioned opposite the
die 5A in readiness to coact with the composite
article c—d on die 5A.

Forming dies 2B and $B now occupy the posi-:

tlons formerly occupied by forming dies 2A and
8A (see position #1) and are thus in readiness to
be immersed in the double compartments of the
pulp tank when said tank is again raised.

With the closing of dies 5A and 5B on the
revoluble drying dies 4B and 4A, respectively, the
die 5A and die 4B will start to dry the composite
article c—d, and die 5B and die 4A will finish
drying the composite article e previously partly
dried between die 4A and die 5A at position #4.

At or substantially at this time the stock tank
is raised and forming dies 2B and 3B are im-
mersed therein ready for the formation of new
article layers, the pulp layers 2 and ¢ theretofore
deposited on the other set of forming dies 2A and
3A being in draining position during the cycle of
drying the articles between dies 4A and 5B and
4B and 5A. The cycle of die movement at this
moment is stationary for a length of time as may
be required for the drying and finishing of the
composite articles, at the completion of which
drying period the machine repeats its cycle,

It is evident from the foregoing description

" that die 5A coacts with each and every die on the
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rotating unit whereas die 5B coacts only with
dies 4A and 4B. The die 5B, however, performs
the dqual function of completing the drying and
finishing of the partly dried articles on dies 8A
and £€B and also of removing them from the ro-
tating unit and ejecting them from the machine.

It is also evident that -a full -rotation of die
unit { forms, dries and ejects two finished arti-
cles and that a cycle completing the manufac-
ture of one article is equivalent to a half revolu-
tion of the rotating die unit.

Thus, we form a fwo-layer article, the layers
of which are formed on independent forming dies
mounted on a common shaft and then transfer
these layers in proper sequence to a reciprocat-
ing drying die on which they are first consolidat-
ed under pressure and afterwards bonded, dried
and finished under heat and mechganical pressure
between the revoluble-drying dies carried on the
rotating die unit and. the reciprocating drying

-dles mounted outside the orbit of the revolving
The drying of the article under pressure -

dies.
between two complemental drying dies of the re-
quired shape prevents any appreciable shrinkage

and results in a finished article which is true to.

the required shape and size.

While the machine herein shown and described
has only one unit of dies, it is evident that two
or more units of dies may be mounted adjacent
to each other on a common drive shaft with their
required coacting reciprocating drying dies suit-
ably mounted on the machine frame and with &
properly proportioned tank in which to immerse
the multiple sets of forming dies. .

It is aiso obvious thal by mounting the forming
dies for the formation of each grade of material
making up the composite article and the revolu-
ble drying dies for the drying of the articie on &
common rotating unit we greatly simplify the
mechanics of the machine and reduce to the .

minimum the number of parts and size of ma-~ .

2,034,979

chine required for the manufacture of this type
of article.

If desired, we may provide one or more recip-
rocating pressing dies 5! opposite the forming
dies 2B and 3B in Fig. 1. The dies 5! may be
used for pressing additional moisture from the
respective article layers on the several forming
dies during the time the forming dies are paused
opposite the dies 51, such moisture being expelled
through the forming dies themselves. Optionally,
the dies 5! may be heated for the purpose of pre-
heating the article layers to accelerate drying
after the two layers have been consolidated on
die BA.

Obviously, also, if desired, the die 8B may be
omitted and the drying of the composite article
completed on die 5A, which die can be adapted
to retract with the article and swing to a posi-
tion where the dried article may be ejected from
it as described for die 5B.

In the modification, Fig. 3, we show a form of
our machine in which the intermittently rotat-
ing shaft {{ carries four equally spaced dies {2,
{3, 14, and {6. This die unit may be intermit-
tently driven in the same manner as the form
shown in Fig. 1, except that it is & four step unit
instead of & six step unit as in Fig. 1, and may be
locked at each pause in its rotation in the same
meanner as described for Fig. 1.

Mounted on the machine frame and arranged
to reciprocate relative to the orbxt, of the re-
volving dies is a reciprocating dié 6.
reciprocated in any desired manner as by means
of the operating cylinder 18 and successively co-
acts with each of the revolving dies when these
dies are passed or at dwell in their rotation op-

" posite the reciprocating die 15.

A double stock tank having compartments 7
and {8 for different grades of pulp is arranged
beneath the rotating die unit and is raised and
lowered in any suitable manner as by the op-
erating cylinder 20. ‘The timed operation of cyl-
inders 1% and 20 may be controlled by means of
a cam-operated valve mechanism similar to that
shown in Fig. 2. v

The die {2 is a forming die for the formation
of a pulp layer from one grade of stock while
immersed in tank compartment {7. The die i3
is a forming die for the formation of another

. layer of pulp from a second grade of stock while

immersed in tank compartment {5, Both dles
are foraminous as indicated at ¥.

The die (5 is a reciprocating drying die to
which are successively transferred the pulp lay-
ers from the forming dies {3 and {2. The die
16 is foraminous as indicated at F for applying
vacuum to remove the steam vapors during the
period In which the article is being dried be-
tween it and the revoluble drying die 84 and
for applying air pressure to transfer the article
to the ejector die §§. If desired, heat may be
applied to the die 1§ in any suitable manner.
The die 18 is heated as indicated at H.

The ejector die 18 is foraminous as indicated
at P and functions to remove the article from
dle (8§ after i is dried and curries it to dofted
line electing position merked 21 where the srilele
is ejected Zrom sald ejecitor dle as by mesns of
& blagh of air,

In the diagram of Fig, € the success ive posi-
tions of an article cycle are designated from -0
inclusive,

For purposes of fHlustration position #{ may
be considered as a starting position. In position
#1, the rotatmg die unit 14 has paused in its

This is
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rotation and the double stock tank §7—18 has
been raised to immerse the forming dies 12 and
13 in the respective compartments thereof. The
revoluble drying die 14 and the reciprocating dry-
ing die I8 are drying a previously formed com-

: posite article § therebetween.

10.

After an interval of time required for the com-
plete drying of the composite article 7 between
the dies 14 and 15, and during which period in-
dividual pulp layers I and:k have been deposited
on forming dies I3 and 12, the die 1§ retracts

" from the die 14 (see position #2) carrying with

LE

it the ecompletely dried composite article 4.
The- stock tank is now lowered so that the
forming dies 12 and i3 are no longer immersed

-therein and the rotating unit i | steps one quarter

of a revoiution ahead as shown in position #3.

This brings ejector die 18 opposite die 15 at
at which time die 1§ closes on and retracts from
ejector die i$ for the purpose of transferring
the composite dried article to ejector die I8, such
transfer being accomplished by means of suction

" applied to ejector die 16 and air pressure applied

5

30

to die IS, ) .
"As soon as die 1§ has retracted after transfer-

ring the composite dried article 7 to ejector die-

16, the rotating die unit 11 steps ahead one quar-

ter revolulion (see position #4) bringing form-

ing die {3 opposite die {5 which now closes on
and retracts from forming die {3, removing the

- layer of pulp I therefrom.

40

&0

As soon as die 15 has retracted carrying with
it the pulp layer I from forming die 13, the ma-
chine steps one quarter of a revolution as shown
In position #8, bringing forming die i2 ‘opposite
die 15.

The dle 15, which is already carrying the pulp
layer ] previously removed from forming die 3
at position #4, now closes on and retracts from
forming die 12, removing the pulp layer k there-
from as showr in position #5. o

The. die 15 now has a_ two layer article on it
consisting of the layer I removed from forming
die 13 at position #4 and the layer k¥ removed
from forming die 12 at position #5. ~

As soon as the pulp layer & is removed from
the forming die 12 at position #35, the rotating
unit {1 steps one more quarter turn to position
#86, bringing revoluble drying die i4 again oppo-

_site die I5. The die I5 with its two-layer article

thereon now closes on die 14 as shown in position
#8§ and remains in this position under mechan-

" jcal pressure until the composite article is dried,

§5
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alter which the cycle above described is repeated.

The composite dried article 5 which was re-
moved from die |5 by ejector die 16 may be
ejected from the ejector die by a blast of air at
any convenient time, as for example, when the
ejector die 16 reaches approximately the dotted

line ejecting position marked 21 in position #8.

Stock tank §7—18 remains in the down posi-
tion until forming dies 12 and 13 have deposited
their articles on die 15 and made a complete rev-

olution and returned to position #€ of the idia-

gram, . : i
As soon as the forming dies 12 and (3 have

 returned to position #86, tank 17—I18 is again

0

raised (see position #1), to again immerse the
forming dies in the pulp stock and suction is
again applied to both dies to cause new pulp
layers to be deposited on them. The composite
article k—I is being dried between dies 4 and

18, during this formation period.

&

. With this machine as with the form shown in
Fig. 1 the raising and lowering of the tank 11—18

!

and the reciprocation of die 15 may be accom-
plished by mechanical means such as cams, etc.
if desired, instead of by the hydraulic cylinders
20 and 19, as shown.

Air end vacuum for the formation and trans-
fer of articles are supplied to the rotating die
unit through port boxes and timed by a valve
cam shaft as Is customary. Vacuum and air with
proper timing are also provided on die. §5. .

A still further modified form of our machine

5
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is shown in Pig. 4, this being substantially the '

same as that of Fig. 3 except for the arrange--

ment for providing pulp stock to one of the two
forming dies.
In the modification, Pig. 4, the intermittently

_rotating die unit 31 carries four equally spaced

dies 32, 33, 34 and 36. This unit is rotated in
progressive steps, one gquartier of a revolution
each step by mechanism similar to that described
in Fig. 1.

A reciprocating drying die 33 is mounted out-

side of the orbit of the revolving dies and is re-
“ciprocated by means of operating cylinder 38 or

its equivalent into timed coaction with each of
the dies on the rotating die unit 31i.

The stock tank 38 is ralsed and lowered by
means of cylinder 48 or its equivalent. This
tank is a single tank and provides stock only for
the formation of a pulp layer on forming die 33.
The timed operation of cylinders 3% and 48 may

15

be controlled by means of & cam-operated valve

mechanism similar to that shown in Fig. 2.
Stock for the formation of a pulp layer on
forming die 32 is provided by means of an open

" faced bucket or stock container 37, the opén face

of which is held sealed to the ring of the form-

ing die 82 during the formation period as shown.
-in Fig,. 4. -

Stock supplied to container 37 from tank #1 is
controlled by valve #4. During the period of
formation and when the container 37 is held in
contact with die 32, the valve 44 is in the open
position shown in full lines so as io allow the
stock from tank #1 to fill the container 3T. After
the article is formed and before the rotating
unit 3f starts to siep, valve 44 is moved to the
dotted line position of Fig. 4, thereby shutting off

" any further stock from tank 41 fo container 37,
and allowing the surplus stock in contalner 37

and its connecting pipes to drain info drain
tank 42.

As soon as this drainage is compleied, con-
tainer 37 is moved to the dofted line position
shown in Fig. 4 so as to give clearance for re-
volving the die 32. If desired, a pump 43 is pro-

vided to pump surplus stock from tank 42 to’

tank 44.
The functions of the various dies are as fol-

-lows:

The die 32 is a foraminous forming die for the
formation of one grade of stock which is carried
in tank 4i and formed by the bucket method as
above described.

The die 33 is a foraminous forming die for
forming a second grade of stock while immersed
in tank 38. )

The die 34 is & revoluble drying die, and is heat-
ed as indicated at H.. o

The die 35 is a repricating drying die to which
is successively transferred the puip layers from
the forming dies 33 and 32. Die 35 is foraminous
as indicated at ¥ and is provided with drainage
for applying. suction to the arficle and for re-
moving the steam . vapors during the period in
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which the article is drying between it and the
revoluble drying die 34.

The die 36 is foraminous as indicated at F
and is an ejector die, which removes the dried
composite article from die 35 and ejects it (as
shown in dotted lines Fig. 4) from the machine
when the die 36 is stationary in the position
shown in Fig. 4. :

The sequence of operations of this modifica-
tion is exactly the same as described for the form
shown in Fig. 3, the only exception being in the
method of providing the stock for the forma-
tion of article on the forming die 32.

It is obvious that with the form of Figs. 1 and
3 by increasing the number of pairs of oppositely
disposed forming dies, articles of more than two
layers may be formed. ¥or example, by provid-
ing three pairs of oppositely disposed forming
dies and a three compartment tank, a three layer
article may be formed, consolidated, dried, bond-
ed, and finished without any other major change
beyond the addition of the third pair of oppo-
sitely disposed forming dies.

In Fig. 7 we show the simplest form of our
machine for forming, drying end finishing a
single layer article. In this form, the intermit-
tently rotating die unit 5f carries a single
foraminous forming die §2 for the suction forma-
tion of a single layer article and a single
foraminous drying die 53 which is heated as in-
dicated at H.

Below the intermittently rotating die unit is
mounted a pulp tank 54 which is adapted to be
raised to immerse the forming die therein at
the proper time for suction formation of an ar-

" ticle thereon.

A reciprocating drying die §8 is mounted out-
side the orbit of the revolving dies for coaction
with the dies on said unit. The die 55 is forami-
nous and its function is to remove the wet ar-
ticle from the forming die §2 and to close on and
press the article against the revoluble drying die

- 83 so as to dry the article between these two dies.
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The die 55 may or may not be heated and is pro-
vided with drainage for maintaining vacuum on
the article for withdrawal of the steam vapors
given off while drying the article thereon and for
the application of vacuum and air pressure for
transfer of the article to and irom this die as
may he required.

After the article is dried, it is carried by the
die 53 to a position opposite a foraminous ejector
die 56 which is alsoc mounted outside the orbit
of the revolving dies for coaction with the die §3

.to thereby remove the dried article from the die

and eject it from the machine.

Assuming that the position shown in Fig. 7 to
be a starting position and that the roteting unit
8! has just completed a step, the successive steps
of an article cycle are as follows:

The die 55 carrying & wet article n previously
removed from forming die $2 will coact with die
53 for the purpose of drying and ifinishing this
article between these dies. During this drying
interval the pulp tank 54 will be raised im-
mersing forming die §2 for the suction formation
of an article thereon after which the pulp tank
54 will be lowered.

As soon as the drying of the article n has been
completed, die 55 retracts leaving article n on
die 53 and the rotating unit 54 steps one quarter
of a revolution ghead.

. This brings die 83 carrying article = adjacent
to ejector die 56 which coacts with the article
on die 53 and then retracts removing the article

2,284,979
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from the die. During this period when the arti-
Cle is being transferred from die §3 to ejector
die 56, forming die 52 is in a drainage position

for the removal of additional moisture by means.

of air drawn through the article by apphcatlon
of vacuum to the forming die.

As soon as ejector die 56 has retracted the
rotating unit 5f steps one quarter revolution.
This brings forming die 52 with its previously

_formed article in line with die 55 which immedi-

ately coacts with forming die 52 and then re-
tracts removing the wet article from the form-
ing die. During this interval the ejector die 56
will be swung to the dotted position for ejecting
the dried article n from this die by means of a
blast of air.

Rotating unit 51 now makes a half revolution
which may be a continuous step or two 90° steps.
This brings die 53 once again in line with die
58 die 55 carrying the wet article previously
removed from forming die $2 coacts with die .53
and these two dies remain in coaction for an
interval of time reqiiired to dry the article be-
tween them. The pulp stock tank 54 is again
raised immersing forming die 52 for the suction
formation of an article thereon. )

This completes one article cycle which requires
a 360° revolution of the rotating die unit 51, the
machine having suction-formed, dried, finished
and ejected one single layer article.
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In the preferred form of our machine for

forming, drying and finishing a single layer arti-
cle (see Fig. 8) the intermittently rotating die
unit 6! is provided with a pair of oppositely
disposed foraminous forming dies 67 and 68 and
a pair of oppositely disposed foraminous drying
dies 6% and 70. .

. In this machine we provide outside the orbit
of the revolving dies a reciprocating foraminous
drying die 7! which may or may. not be heated
but which. is provided with drainage means so
that vacuum may be applied to the article for
withdrawal of steam vapors given off by the
drying article and for the application of air and
vacuum for the transfer of the article to and
from said die.

We also preferably mount a foraminous ejector
die 72 on the opposite side of the rotating die
unit from the die 7! for removing the dried
articles from the revoluble drying dies 6% and 18
and ejecting them from the machine.

Optionally we may mouni opposite the die 68
in Fig. 8 a reciprocating pressing and preheat-
ing die 73. The function of this die is, through
pressure on the articles on the forming dies, to
remove additional moisture and to preheat and
partly dry the articles so as to aecelerate the
drying of the articles hetween dies $8 and 170
and vacuum die TI.

In the machine of Fig. 8 the article cycle is
180° and the machine makes two single layer

articles for each complete revolution of the ro-

tating unit.

Assuming the position shown in Fig. 8 to be a
starting position and the rotating die unit 6l
as having just completed a 90° step, the suc-
cessive steps of an article cycle are as follows:

The die 7 carrying wet article r previously
removed from forming die 87 coacts with die
180 and remains in such coaction for a period
of time required to dry the article r between
these two dies. During this drying period pulp
tank 74 is raised immersing forming die 67 for
the suction formation of an article thereon and
is. then lowered. Ejector die 12 .coacts with die
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- forming die 87 carrying a previously formed arti- |

- Bi,

40

- tently rotating die unit is indicated at 8i.-
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§9 and then retracts, removing from the die §$
the dried article p which had previously been
dried between die 69: and die 1(. Pressing die
T3 coacts with forming die 68 for the purpose

- of squeezing additional moisture from article ¢
It then retracts.

through the forming die €8.
leaving article ¢ on forming die 68.

-As soon as the article r being dried between
die 10 and vacuum die Ti is dried to the re-
guired degree, die 7l retracts leaving article r
on die 78 and the rotating die unit 81 rotates one
guarter of a revolution. This brings forming die
§8 with article g thereon adjacent to die 71. The
die T then coacts with forming die 68 and re-
tracts removing article ¢ from forming die 88.
During this interval ejector die 12 will swing to
dotted position and eject the dried article p from

the machine by means of a blast of air or other-

wise.

As soon as the die Tl has retracted removing
article ¢ from forming die 68, rotating die unit
§i again steps one quarter revolution bringing
die ‘69 adjacent to die 11. The die 11 with wet
article ¢ removed from forming die 68 then co-
acts with die 69 and these dies stay in coaction
Tor an interval of time required to dry the arti-
cle to a required degree. During this drying
interval pulp stock tank T4 is again raised im-
mersing forming die §8 for the suction forma-
tion of an article thereon. Ejector die 72 re-
turns to a position for coaction with die 78 and
removes dried article r from this die for ejection
from the machine, Pressing die 13 coacts with

cle for the purpose of squeezing additional mois-
ture from this article through the forming die.
‘This completes one article cycle of the machine
which is a 180° revolution of the rotating unit
the machine having suction-formed, dried,
finished and ejected one single layer article.
In Fig. 9 we show a sfill further -modification

which is the simplest embodiment of our inven-.

tion for producing multi-layer -articles. This is
Bbased generally on the form of Fig. 3, but omits

‘the ejector die 16 of said figure.

Tn this form of our invention the mtermjt-
“The
forming dies 82 and 83 and the heated, drying
tHe 34 are appropriately mounted on the die unit
g4, The double compariment pulp siock tank
B5--36 is mounted below said unit for raising
and lowering movements relative to the forming
dies as required, and the reciprocating forami-
nous drying die 87 1s mounted outside of the
orbit of the rotating dies for coaction therewith.
‘The die 87 may be heated by any suitable means
if mo desired.

The machine of Pig. 9 makes one t.wo-}ayer
article for each complete revolution of the die
pnit. The cycle is geénerally similar to the ma-
chine of Fig. 3, except that the revoluble drying
die 8% ejects the dried and finished article at an
intermediate stage in the stepping of the die
unit.

When the pulp tank is raised the foraminous

- forming dies 82 and 83 are simultaneously im-

L
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mersed in the respective compartments of the
tank for the suction formation of pulp layers

thereon. When the tank is lowered and the ro-.

tating die unit steps ahead, the forming dies are
successively brought into positlons for registra-
tion with the reciprocating drying die 81 which
successively closes on and -retracts from said
dies, removing the individusl layers therefrom

7
and retaining them upon itself as a composite
article.

After die 8T has removed the individual layers
from the forming dies 83 and 82, the continued
stepping of the die unit brings the revoluble dry-
ing die 84 into line with the die 87, which there-
upon closes on the die 84, to compress, dry, bond,
and finish the composite article between these
two dies. When the die 87 retracts, the dried and
finished article is left on the die 84 and in the
continued stepping of the machine is ejected
therefrom as shown in dotted lines. When the
article is thus eJected from the machine die 84 is
foraminous.

‘The modifications of Figs. 10 and 11 are based
on the machines of Figs. 8 and 1 but the die ar-
rangement is reversed. In Figs. 10 and 11, all
revoluble dies are female and all reciprocating
dies are male, whereas in ¥igs. 8 and 1 alil revo-
luble dies are male and all reclprocatmg dies are
female.

The machines of Figs. 10 and 11 each form one

" article at each half revolution of the rotating die

unit or two articles for each complete revolution
of such unif. The article formed by the machine
of Fig. 10 is a single layer article, whereas that
formed by the machine of Fig 11 is a two-layer

. article.

Referring to Fig. 10, the intermittently rotating
shaft is indicated at 9. The forming dies 32, 33
and the revoluble drying dies 34, 95 are mounted
on this shaft above the pulp stock tank 98. The
reciprocating and transfer die 97, the reciprocat-
ing drying die 98, and the reciprocating and

swinging ejector die 8% are all mounted outside

of the orbit of these revolving dies. Dies 82, 83,
84, 85, 37 and $8 are preferably foraminous, and
dies 84 and 95 and 8§87 and 38 are preferably
heated. Die 38 does not need to be fora.minous
unless used as an ejector.die.

The article cycle is as follows:

Referring to Fig. 10 the rofating die unit 91
has just compieted & 90° step and is in a station-
ary or paused position. The die 84 carries a pre-
vicusly dried article ¢ which during this paused
position is removed from this die by ejector die
93. Forming die 83 carries a previously formed
article # which in this machine position is pressed
and removed from mrming die 83 by pressing and
transfer die 87.

The revoluble drying die 8% carries a wet ar-
ticle v which has previously been transferred to
it by pressing and transfer die 99. The recipro-
cating drying die 38 coacts with die 95 for a suffi-

-clent length of time fo dry the article v between

these dies.” During the period of time in which
article v is being dried, pulp stock tank 38 is
raised iImmersing forming die 92 for the suction
formation of an arficle thereon and then lowered
to clear the orbit of the revelving dies. As soon
as the article v has been dried o the required de-
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gree, die 98 retracts leaving article v on die 95

and the machine makes one step ahead.

This will bring forming die 92 with iis newly
formed article thereon in s drainage position for
the removal of additional moisture by means of

air drawn through the article by application of

vacuum to-the forming dle. The revoluble drying
die 84 will be in a position for registration with

_pressing and transfer die 871 which will close on

and retract from die 8% transferring the wet ar-

ticle 1« to die 84. During this period ejector die
89 will pivot to the dotted line position shown
and the dried article ¢ will be ejected from the

. ejector die by Ineans of a biast of air The die
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98 remains retracted and pulp tenk 96 remains
lowered. )

Rotating die unit $f now makes one step ahead.
The revoluble drying die 94 with its wet article u
previously transierred to it by pressing and trans-
ffer die 97 will have moved to a position in line with
die 98. The die 82 will coact with die 94 for the
drying of article u between these two dies. Ejec-
tor die 99 will remove dried article v from die 95
and pressing die 87 will coact with forming die 82
and pulp tank 98 will be raised immersing form-
ing die 93 for the suction formation of an article
thereon. ’

This completes one article cycle of the machine
which is a 180° revolution of the rotating unit and
which has suction-formed, dried, finished and
ejected one article from the machine.

With this machine or that of Fig. 8 it is pos-
sible, if desired, to omit the ejecting die 72 or 89
and to remove the article from the machine at
the die 7{ of Fig. 8, or the die 98 of Fig. 10, in
which event the dies 7§ or 98 would be mounted
for both pivotal and reciprocating movements.

In the machine of Fig. 11, the intermittently
rotating shaft is designated at ' and the pulp
stock tank disposed therebeneath is provided with
double compartments ! and 8. Two oppositely
disposed pairs of foraminous forming dies {24,
§2B, and {34, 13B, respectively, are mounted on
sald shaft, as are two oppositely disposed pairs of
revoluble drying dies {5A and 158. The dies 154
and (5B may be heated if desired, and are for-
aminous and provided with connections for apply-
ing vacuuin to hold the article layers thereon and
o remove the steam vapors given off by the dry-
ing articles.

Reciprocably mounted outside of the orbit of
these revolving dies is a pair of circumferentially
adjacent dies 6a and Ta and a pair of heated dry-
ing dies {4A and 4B, the die 148 also being for-
aminous and pivoted so as to function as an eject-
ing die. .

The die 6e is a wet transfer die for successively
removing the article layers from the forming dies
and then transferring the composite article to one
of the dies {5A or (15B. Die B¢ is foraminous and
provided with the necessary air and vacuum con-
nections for the transfer of the articles and ar-
ticle layers. .

The die Ta is a pressing die for the purpose
of squeezing additional moisture from the wet ar-
ticle layers through the forming dies. Die 7¢ may
be heated if desired for preheating the article

layers to accelerate drying of the composite ar-

ticle. .

The article cycle is as follows:

With the pulp stock tank raised, the forming
dies 12A and {3A are immersed in the respective
tank compartments for the suction formation of
article layers thereon. Transfer dle Ga coacts
with a previously formed wet article layer on
forming die {2B. Pressing die Te coacts with a
previously formed article layer on forming die
{3B. The reciprocating drying dies 146A and {88
have coacted with composite articles on revoluble
drying dies {5A and 6B, respectively.

The machine remains in this position until the
composite articles between die 154 and die {4A
and die §5B and die {4B respectively are dried
to the required degree, whereupon the pulp stock
tank is lowered away from forming dies 124 and
{3A leaving a suction-formed pulp layer of the
required thickness on each forming die.

Wet transfer die 8a retracts from forming die
i2B removing the article layer from this die.

2,234,979

Pressing die Tg retracts from the article layer on
forming die §3B. 'The die 18A retracts from the
now partly dried composite article on die 1B5A.
The die {4B retracts from die {5B removing a
completely dried article therefrom.

The rotating die unit now steps ahead one-sixth
of a revolution and pauses. Transfer die §a
carrying the wet article layer which it had prev-
iously removed from forming die §{2B coacts with
the article layer on forming die {3B thus combin-

10

ing the two layers into a composite article. The -

die {4B swings 90° and is ready to eject the dried
composite article which it is carrying.

Thereafter transfer die 6a retracts carrying
with it the composite article made up of article
layers successively removed from forming dies
{2B and §8B and die {4B ejects the composite
dried article from the machine.

The rotating die unit now makes another step
and pauses. While so paused the only action
which takes place with reference to the recip-
rocating dies is the transfer of the wet multi-
layer article from transfer die 6a to die (5B.

The die rotating unit { now makes another
step and pauses. While so paused the die §5B
with its wet composite article transferred to it
from transfer die 82 Is in s position for coaciing
with die {4A. The die 15A with its partly dried
multi-layer article is in a position %o coact with
die 14B for the completion of the drying of the
article thereon. Forming die 12A with its article
layer thereon has revolved to a position opposite
to transfer die 6a. Forming die {8B with its ar-
ticle layer thereon has revolved to & pesition op-
posite to pressing die 7a and all reciprocating dies
now close on the articles carried by the dies adja-
cent to them. This completes an article cycle
of the machine, it being noted that die 8a is the
only die of the serles of four reciprocating dies
8a, Ta, 14A and 1B which coacts with all of the
dies of the rotating die unit. When so desired
transfer die 6 may be omitted and the pulp lay-
ers may be successively removed from the form-
ing dies by die (4A in which event die {84 is
made foraminous. The die 184 with its composite
article is thereafter coacted with die {58 for &
period of time required to dry the article as de-
sired. Where die (4A is also used as 8 transfer
die for removing the article layers from the form-
ing dies, said die is provided with connections
for applying vacuum for holding the successive
pulp layers thereon. Also, when so desired, die
{4B may be omitted and the composite article
completely dried, bonded, and finished at die {4A
in which event die {84 is also pivoted to function
a5 an ejecting die.

In all forms, where the heated dies are used
for iransferring articles from one station to an-
other, they are provided with drainage connec-
tions in their surface for.the purpose of holding
the article on these dies by means of suction and
for the transfer of these articles by means of air
pressure,

In all forms, it is evident that the formed ar-
ticle is held under mechanical pressure between
& pair of complemental drying dies, one of which
is revoluble and the other of which is recipro-
cable, and that the article is dried by the appii-
cz;tion of heat thereto from one or both of seid
dies. :

Accordingly the term “drying die” as used here-
in is used to designate both the revoluble die (or
dies) mounted on the intermittently rotating
unit and- the reciprocable die (or dies) mounted
outside the orbit of the dies on said unit for timed

coaction therewith.
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. It is obviously & matter of choice whether the
revoluble drying die or the reciprocating drying
die, or both of them, be directly heated, since
said dies are complemental and when coacted
with each other combinedly function to dry and

‘finish the wet formed article.

‘It is likewise a matter of choice whether the

- revoluble drying die or the reciprocating drying
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die, or both of them, be foraminous for the pur-
pose of exhausting the water and water vapors
given off by the drying article or for transferring
the article from one die to another.

Various other modifications in machine and
method may obviously be resorted to within the
spirit and scope of our invention as defined by the
appended claims. i

What we therefore claim and desire to secure
by Letters Patent is:

1. A fibrous pulp molding machine, comprising
an intermittently revolving shaft carrying iwo
pairs of oppositely disposed foraminous forming
dies and one pair of oppositely disposed drying
dies, a first and & second oppositely disposed re-
ciprocating drying die mounted outside the orbit
of the revolving dies for timed coaction there-

with, means for depositing a layer of wet pulp.

on each of & pair of forming dies, means for re-
volving said shaft step by step to bring the dies
thereon successively into coactive alinement with
the reciprocating dies, means operative when said
shaft is paused in its rotation for successively

~ coacting sald first reciprocating die with each of
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g pair of forming dies to remove the wet pulp
layers from said forming dies in superimposed
order and thereafter for coacting said first re-
ciprocating die carrying the superimposed article
layers thereon with one of sald revoluble drying

.dies to partly dry, bond and finish the composite

article therebetween under mechanical pressure
and heat applied by at least one of said dies,
means for retaining the partly-dried composite
arbicle on sald revoluble drying die during that
portion of the revolving travel of said revoluble
drying die from said first reciprocating die %o
sald second reciprocating die, anid means oper-
ative when said shaft is paused in its rotation for
coacting said second reciprocating die with the
partly-dried composite article on said revoluble
drying die, to complete the drying, bonding and
finishing of said composite article therebetween
under mechanical pressure and heat applied by
al least one of said dies and to remove the fin-
ished article and eject it from the machine,

2. The combination of claim 1, and a pressing

and preheating die reciprocally mounted outside -

the orbit of the revolving dies for successive co-
action with the article layers on the forming dies
when said shaft is paused in its rotation.

3. The combination of claim 1, the means for

reyolving the die shaft step-by-step comprising a

stepping wheel having a plurality of spaced slofs .

corresponding in number and spacing to the
number and spacing of the revolving dies, a drive
shaft, an arm mounted on said shaft and carry-
ing a roll adapfed for successive entrance and
withdrawal from said slots to step the wheel one
step for each revolution of the drive shaft, and
means for locking the revolving die shaft in
paused position comprising notches in the step-
ping wheel and a latch for engagement with said

" notehes adapted to be withdrawn when the step-
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ping wheel is in motion and to be engaged when
said wheel is at rest. ' E

4. A fibrous pulp molding machine comprising -
an intermittently revolving shaft on which are .

9

mounted a foraminous forming die and a drying
die, means for depositing a wet pulp article cn

said forming die, a reciprocating drying die and

s reciprocating and pivoting ejecting die mount-
ed outside the orbit of said revolving dies at
points spaced from each other, means for re-
volving said shaft step by step to bring the dies
thereon successively into coactive alinement with
the reciprocating drying die and with the eject-
ing die, means operative when said shaft is
paused in its rotation for coacting the recipro-

~cating drying die. first with the forming die to

remove the wet article from the forming die and
thereafter for coacting said reciprocating drying
die carrying the wet article thereon with the rev-
oluble drying die to dry the article between.said
reciprocating drying die and said revoluble dry-
ing die under mechanical pressure and heat ap-
plied by at least one of said dies and leave the
dried article on the revoluble drying die, méans
for retaining the dried article on the revoluble
drying die during that portion of the revolving
travel of said revoluble drying die from the re-
ciprocating drying die to the ejecting die, and
means operative when said shaft is paused in its
rotation for coacting the ejecting die with said
revoluble drying die to remove the dried article
from said revoluble drying die and eject it from
the machine. ) :

‘5. A fibrous pulp molding machipe, comprising
an intermittently revolving shaft on which are
mounted a plurality of foraminous forming dies
‘and a plurality of drying dies, means for deposit-
ing a wet pulp article on each forming die, a
plurality of reciprocating dies mounted outside
the orbit of sald revolving dies at points spaced
from each other, at least one of said reciprocat-
ing dies being a drying die, means for revolving
said shaft step by step to bring the dies thereon
suceessively into coactive alinement with the re-
ciprocating dies, means operative when said shaft
is paused in its rotation for coacting a reciprocat-
ing die with the forming dies to remove the wet
articles from the forming dies and transfer them
to the revoluble drying dies, means operative
when sald shaft is paused in its rotation for dry-
ing the articles between a reciprocating drying
die and the revoluble drying dies under mechan-
ical pressure and heat applied by at least one of
said dies, means for retaining the dried articles
on said revoluble drying dies during a portion
of the revolving travel of said dies, and means
operative when said shaft is paused in its rotation
for coacting a reciprocating die with the dried
articles on said revoluble drying dies to remove

the dried articies therefrom and eject them from

the machine. |

6. A fibrous pulp molding machine, comprising
an intermittently revolving shaft carrying two
pairs of oppositely disposed foraminous forming
dies and one pair of oppositely disposed drying
dies, means for depositing a layer of wet pulp on
each of a pair of forming dies, & reciprocating
transfer die and a pair of oppositely disposed re-
ciprocating drying dies mounted outside the orbit
of the revolving dies, means for revolving said
shaft step by step to bring the dies thereon suc-
cessively into coactive alinement with the recip-
rocating transfer die and with the pair of recip-
rocating -drying dies; means operative when said
shaft is paused in its rotation for successively
coacting said transfer die with each of a pair of
forming dies to reémove. the wet article layers
from said forming dies superimposing one layer
upon the other. and to thereafter transfer the
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superimposed layers to a revoluble drying die,
means operative when said shaft is paused in its
rotation for coacting a reciprocating drying die
with said revoluble drying die carrying the super-
imposed layers thereon for partially drying,
bonding and finishing the composite article
therebetween under mechanical pressure and
heat applied by at-least one of said dies, means
for retaining the partially dried composite article
on said revoluble drying die during a portion of
its revolving travel, and means operative when
said shaft is paused in its rotation for coacting
the other reciprocating drying die with the par-
tially dried composite article on said revoluble
drying die to complete the drying, bonding and
finishing of said article therebetween under me-
chanical pressure and heat applied by at least
one of said dies and to remove the finished arti-
cle and eject it from the machine.

7. The combination of claim 6, and a pressing
die reciprocably mounted outside the orbit of the
revolving dies in advance of said transfer die for
successive coaction with the article layers on the
forming dies when said shaft is paused in its
rotation.

8. A fibrous pulp molding machine, comprising
an intermittently revolving shaft carrying two
pairs of oppositely disposed foraminous forming
dies and one pair of oppositely disposed drying
dies, a reciprocating drying die mounted outside
the orbit of the revolving dies, means for deposit-
ing a layer of wet pulp on each of a pair of form-
ing dies, means for revolving said shaft step by
step to bring the dies thereon successively into
coactive alinement . with the reciprocating die,
means operative when said shaft is paused in its
rotation for successively coacting said recipro-
cating die with each of a pair of forming dies to
remove the wet pulp layers from said forming
dies in superimposed order and thereafter to co-
act said reciprocating die carrying the superim-
posed article layers thereon with one of said rev-
oluble drying dies to dry, bond and finish the
composite article therebetween under mechanical

pressure and heat applied by at least one of said

dies, and means to eject the finished article from
the machine.

9. A fibrous pulp molding machine, comprising
an intermittently revolving shaft carrying two
pairs of oppositely disposed foraminous forming
dies and one pair of oppositely disposed drying
dies, means for depositing a wet pulp layer on
each of a pair of forming dies, a reciprocating

transfer die and a reciprocating drying die’

mounted at spaced points outside the orbit of the
revolving dies, means for revolving said shaft
step by step to bring the dies thereon successively
into coactive alinement with the reciprocating
transfer die, means operative when said shaft is
paused in its rotation for successively coacting
said transfer die with each of a pair of forming
dies to remove the wet article layers from said
forming dies in successive order and to there-
after transfer the superimposed layers to a revo-
luble drying die, means operative when said shaft
is paused in its rotation for coacting said recip-
rocating drying die with said revoluble drying die
carrying the superimposed layers thereon to dry,
bond and finish the composite article therebe-
tween under mechanical pressure and heat ap-
plied by at least one of said dies, and means to
eject the finished article from the machine.

" 10. A flbrous pulp molding machine, compris-
ing an intermittently revolving shaft on which
are mounted a foraminous forming die and a

2,234,979

drying die, means for depositing a wet pulp arti-
cle on said forming die, a reciprocating drying die
mounted outside the orbit of the revolving dies
for timed coaction therewith, means for revolving
said shaft ‘step by step to bring the dies thereon
successively into coactive alinement with said re-
ciprocating die, and means operative when said
shaft is paused in its rotation for coacting said
reciprocating die first with said forming die to
remove the wet formed article from the forming
die and thereafter with said revoluble drying die
to dry the wet article between said revoluble dry-
ing die and said reciprocating die under mechani-
cal pressure and heat applied by at least one of
said dies.

11. A fibrous pulp molding machine, compris-
ing an intermittently revolving shaft on which
are mounted a pair of foraminous forming dies,
a drying die and an ejecting die, means for de-
positing wet pulp layers on said forming dies, a
reciprocating drying die mounted outside the
orbit of said revolving dies, means for revolving
said shaft step by step to bring the dies thereon
successively into coactive alinement with said re-
ciprocating die, means operative when said shaft
is paused in its rotation for successively coacting
said reciprocating die first with said forming dies
to remove the wet pulp layers therefrom and
leave them superimposed on said reciprocating
die, secondly with said revoluble drying die to
dry, bond and finish the composite article be-
tween said dies under mechanical pressure and
heat applied by at least one of said dies, and
thirdly with said ejecting die for transferring the
dried article to said ejecting die, and means for
ejecting the finished article from said ejecting
die:

12. The combination of claim 11, the means
for depositing pulp layers on the forming dies
comprising respectively a pulp tank adapted to
be raised and lowered relative fo the dies on said
shaft for the immersion of one forming die and
the suction formation of a pulp layer thereon
when the tank is raised, and an open face pulp
container mounted outside the orbit of the re-
volving dies and adapted to be moved into sealed
contact with the other forming die, and means
for fllling said container with pulp stock for the
suction formation of a pulp layer on said second
forming die and for draining the container of
surplus stock after the layer is formed and before
the container is moved away from said second
forming die to a position to clear the orbit of
said die.

13. A fibrous pulp molding machine, compris-
ing an intermittently revolving shaft, means for
revolving said shaft step by step, two pairs of
foraminous forming dies and one pair of drying
dies mounted on said shaft, a double compart-
ment pulp stock tank containing aqueous fibrous
pulp mixtures disposed outside the orbit of said
revolving dies, means for moving said tank to-
wards said revolving dies for immersing two cir-
cumferentially adjacent forming dies therein for
the suction formation of independent article lay-
ers on said forming dies and for thereafter low-
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ering said tank to enable said revoluble drying -

dies to rotate through their orbit without immer-
sion in the pulp mixtures, a pair of reciprocating
drying dies mounted outside the orbit of the re-

. volving dies, means for successively coacting one

of said reciprocating dies with all of said revolv-
ing dies as each revolving die is paused opposite
said reciprocating die to first remove wet pulp
layers from the forming dies in superimposed or-
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der and. thereafter to partly dry, bond and finish .

 said layers a&s & composite article between sald
mciprocating die and one of said revoluble dry-
ing dies under mechanical pressure and heat ap-
plied by at least one of said dies and leave the
partly dried composite articie on said revoluble
drying die, and means for successively coacting
the other reciprocating die with the revoluble
drying dies only as ench revoluble drying die with
its partly dried composite article thereon is
paused In its rotetion opposite said last named
reciprocating die to complete the drying, bond-
ing and Bnishing of the composite article on said
revoluble drying die under mechaniczl pressure
and heat applied by at least one of said dies and
remove the finished article therefrom.

14. A fibrous pulp molding machine compris~
ing a pulp fank conisining an aqueous Bbrous
pulp mixture, an intermiftently revolving shaft
on which are mounted s foraminous forming die
and a drying die, means for revoiving said shaft
sten by step, means for periodically raising and
lowering the pulp tank to immerse said forming
die in the pulp mixture for the suetion formation
of- & wet article layer thereon snd to enable the
revoluble drying die to rotate through its orbit
without immersion in the pulp mixture, a recip-
rocating drying die mounted outside the orbit of
the revolving dies for timed coaction therewith,
nesns operative when szald shaft is paused in its
rotation for first coacting said reciprocating dry-
ing die with said forming die to remove the wet
article from the forming die and for thereafter
eoacting said reciprocating drying die with the
revoluble drying die to dry the wet article there-
hetween under mechanical pressure and heat ap-
plied by at least one of said dies, and means for
ejecting the dried and finished article from the

- machine, .

156. A Abrous pulp molding machine compris-
ing an intermittently revolving shaft, a forming
die and a drylng die mounted in angularly spaced
relationship on sald shaft, means for heating

" said drying die, means for revolving said shaft

48

" tlon formation of an article ther

step by step, a pulp tank carrying an aqueous
fibrous pulp mixture in which the forming die
1s immersed during a part of its cycle for the suc-
, means for

- periodically Jowering the pulp tank to- permit the

revoluble drying die to revolve through its orbit
without immersion in the pulp mixture, means for
removing the wet formed article from the form-
ing die, and means for drying the removed wet

- article under heat and mechanical pressure on

the revoluble drying die and ejecting the dried

“and finished article from the machine,

16.-A fibrous pulp miolding machine, com-
prising an intermittently revolving shaft carry-
ing a foraminous forming die and s drying die,
mesna for depoaitin: a8 wet pulp layer on sald

11

forming die, a reciprocating drying die mounted
outside the orbit of sald revolving dies and com-
plemental in shape to and adapted for timed co-
action with said revoiving dies, means timed to
the intermittent rotation of said shaft for coact-
ing sald reciprocating drying die first with said
forming die to remove therefrom & wet article

and thereafter with said revoluble drying die to

dry and finish the article between said recipro-
cating drying die and said revoluble drying die
under mechanicsal pressure and heat applied by at
least one of szid dies, and means for ejecting the
finished article from the machine.

17. A fbrous pulp molding machine, compris-
Ing an Intermittently revolving shaflt carrying a
pair of foraminous forming dies and &t least one

“drying die, means for depositing wet pulp layers

on said forming dies, & reciprocating drying die
mounted outside the orbit of said revolving dies
and complemental in shape to and adapted for
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timed coaction with sald revolving dies, mesns

for rotating sald shalt siep by step to bring the
dies thereon into coactive alinement with said
reciprocating die, means operative when said
shaft is paused in its rotation to coact said recip-
rocating die frst with the forming dies to suc-
cessively remove .the wet articles therefrom and
thereafter with a revoluble drying die to dry and
finish the composite article between said recip-
rocating die and said last-named revoluble dry-
ing die under mechanical pressure and heat ap-
plied by at least one of said dies, and means for
ejecting the finished article from the machine,
18. A fibrous pulp molding machine, compris-
ing an intermittently revolving shaft, an article-
forming mechanism and an ariicle-drying and
finishing mechanism associated therewith, said

95

article forming mechanism comprising a forami-

nous forming die mounted on said shaft to re-
volve therewith and means for depositing a wet
pulp article on said forming die, and said article~
drying and finishing mechanism comprising a
drying die mounted on said shaft to revolve there-
with and a reciprocating drying die mounted out-
side the orbit of the revolving dies and comple-
mental in shape thereto and adapted for timed
coaction therewith, means for revolving said
shaft step by step, means operative when said
shaft is paused in its rotation. for first coacting

_said reciprocating die with: the forming die to

remove the wet pulp layer therefrom and for
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thereafter coacting sald reciprocating. dle with -

said revoluble drying die to dry and finish the wet
article between said reciprocating die and said
revoluble drying die under mechanical pressure
and heat applied by at least one of said dies, and
means for ejecting the dried and Ainished article

from the machine, - _ : v
. ' WALTER H. RANDALL.
RICHARD L. EMERY.

55.




