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18 Claims. 
is 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 
is 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 molded pulp 
article, we mount a single forming die and a 

10 single drying die on an intermittently rotating 
shaft and mount outside 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 intermittently ro 

15 tating die unit is mounted a pulp tank which is 
adapted to be raised and iowered for the immer 
sion of the forming die at the proper time. for 
the suction formation of an article thereon. 
The article formed on the forming die remains 

20 thereon while the rotating die unit steps ahead 
and lantil 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 

is g 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 
ible 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 

35 Fiachine 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 formation of another article 
thereon. 

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

45 des a 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 compartments of Said tank at the 
proper time for the suction formation of article 
layers thereon. 
The articles formed on the forming dies remain 

40 

SS 

(C. 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 is 

- to successively transfer the pulp layers to itself. 
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- 0 
ciprocating drying die, whereupon the reciprocat 
ing drying die with its composite Wet article 
thereon closes on the revoluble drying die to con 
pletely dry and finish the article between these 
two dies and then retracts, after which the dried 5 
article is ejected from the niachine in any cor 
Wenient manner. 

During the period in which the composite arti 
cle is being dried the forming dies are immersed 
in the compartments pf 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 25 
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 nourt a pulp 

tank adapted to be raised for sticcessively in 
mersing the forming dies for the suction forma 
tion of individual articies therao when the tank 
is raised, as required, towards the die unit. O 
The suction-formed articles remain on the . 

forming. dies during stepping of the rotating die 
unit and until each forming die reaches a posi 
tion for registration with the reciprocating drying 
die, whereupon said reciprocating drying die 4. 
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 dies. 
After drying the article is transferred, in the 

continued stepping of the machine, from said 
reciprocating drying die by means of said revolu 
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2 
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 a 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 mounta, 
pair of oppositely disposed reciprocating drying 

O 

5 

20 

25 

30 

35 

40 

45 

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 article layers to itself 
as a composite article. 

Thereafter, in the continued stepping 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. :' ' ' 

After drying to a predetermined degree, the 
composite article is transferred, 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 

50 
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sible modifications in design for achieving our 
object. 

Fig. 1 is an end elevation, 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 detail 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 Fig. i showing a 
modified form of multi-layer machine. 

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

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

Fig. 6 is a diagram illustrating the Successive 
steps in the cycle of operation of the Ynachine 
shown in Fig. 3. 

Figs., 7 to 11 are views similar to Fig. 1 but 
showing still further modifications. 
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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 
plete 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 
mounted on drive shaft c and provided with 

radial arms a on which is mounted a plurality 
of equi-distantly spaced dies 2A, 2B, 3A, 3B, and 
A and 4.B. 
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 3A 
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 4A and 4B are heated in any suitable man 
ner, as indicated at H. 
A pulp tank having double compartments 

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 2A 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 5B 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 
under heat, vacuum and mechanical pressure, 
and are foraminous as indicated at F and are 
each provided with connections for applying 
vacuum for holding the composite articles there 
on during their transfer from die 5A to die (58. 
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 shaft c. The periphery of the step 
ping wheel is provided with a series of radial slots 

6 id corresponding in number and spacing to the 
number and spacing of the dies on intermit 
tently rotating die unit . - 

Successively coacting with the slots id is a 
roller fie carried by a driving arm if fast on 8 

0 drive shaft g 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 
chine. 

in order to lock the stepping wheel for proper 
registration and coaction of the rotating dies on 
unit with the reciprocating dies 5A and 5B as 
required, we provide an automatic latch ?h adapt 
ed to be successively entererd into and withdrawn 
from a series of locking notches it located in 
the periphery of the stepping wheel intermediate 
of the slots di. The lockding latch is operated in 
timed relation to the operation of the driving 
arm if in any suitable manner, as by a suitably 
timed cam mechanism or as by the hydraulic or 
air operated cylinder an of Flg. 2. 

Obviously, of course, other well known means, 
either mechanical or hydraulic, may be provided 
for accomplishing this two-fold function of step 
ping and locking the rotating die unit. 
The reciprocating drying dies SA and 5B are 

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

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

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

45 draulic operating cylinders shown in Fig. 1. 
Obviously, however, such dies may be operated 
mechanically rather than hydraulically where de 
sired. 
The double stock tank and 8 is shown as 

50 hydraulically operated by means of the hydraulic 
cylinder 9, but obviously may be raised and low 
ered mechanically rather than hydraulically if so 
desired. The operation of the various hydraulic 
cylinders t-, 9 and in may be controlled by 

55 means of can operated valve mechanisms as 
shown in Fig. 2. Cylinder in and the cylinder 
E, which controls dile A, are controlled by valve 

which is actuated by a timing cam lef, fast 
on drive shaft lg, and rocker lever 102. Hy 

80 draulic connections Sareprovided betweenvalve 
and said cylinders. This timing valve to 

will actuate the latch he and die A once for 
each step of the rotating unit. Cylinder 9 and 
cylinder B, which controls the die B, are con 

65 trolled by valve 04 which is actuated by a tin 
ing cam OS, fast on shaft , and rocker lever 
07. Hydraulic connections 8 are provided be 

tween valve 04 and said cylinders. Shaft 0. 
is driven from shaft g by gears 9 and fl. 

70 The ratio between said gears is such as to actuate 
pulp tank - and die B once every third step 
of the rotating unit. Fluid under pressure is 
supplied to valves D and 4 from any suitable 
source. Alternatively, if desirable, an individual 

is control valve and operating mechanism may be 

3 
provided for each or any one of the several cyl 
inders. 

in the diagram of Fig. 5, the successive post 
tions of an article cycle are designated Nos - 
inclusive. 
For purposes of illustration position F may 

be considered as a starting position. In this po 
sition the rotating die unit has paused in its 
rotation and has been locked in its paused po 
stion. The double stock tank has been raised O 
to immerse the forming dies 2A and A in the 
pulp mixtures contained in the respective con 
partments and of said tank. 
The individual pulp layers c and d deposited 

on the other set of forming dies 2B and B at 
a previous stage of the die cycle are now drain 
ing on said dies, vacuum being maintained ori 
said dies 2B and SB, during their dwell time 
in this position to facilitate the further removal 
of moisture from the layers c and d thereon. 20 
The reciprocating drying dies A and B are 
closed on the complemental revoluble drying dies 
AA and B, respectively, and these several des 
are combinedly drying between them the com 
posite articles e and f which were formed at pre 
vious stages in the cycle of the machine. 
The parts. remain in the it position for an 

interval of time which is determined by the re 
quired drying period for the composite articles 
e and f being dried between the dies 4A and SA 80 
and 4B and 5B respectively. During this drying 
time, article layers h and g are being formed on 
pring dies 2A and 3A immersed in pulp tank 
At the end of the drying period the dies SA SS 

and 5B are retracted fron dies 4A and 4B re 
spectively and the tank 7-8 is lowered away 
from the forming dies 2A and 3A (see position 
#2). The composite article e shown drying be 
tween the dies 4A and SA in position # is at 
this time partly dried and remains on the rev-. 
oluble drying die 4A when the die SA is retracted. 
The composite article f shown drying between 
revoluble drying die. 4B and die 5B in position 
if is completely dried at this stage of the Ens- is 
chine cycle and is transferred to the die B which 
after retraction swings 90 so that the article may 
be ejected therefron (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 pup 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 55 
article layer d from the forming die B and re 
taining it on itself. 
As soon as die SA has retracted from die SB, 

the die unit steps ahead another step to the #5 
position of the diagram. This brings forming die BO 
2B with its previously deposited layer c thereon 
opposite die A On which is retained the article 
layer d previously removed from forming die 3B 
at position #4 of this diagram. 
The die 5A now closes on the forming die 2B BS 

(see position #5) and then retracts (see position 
iFT) from said die, thereby removing the previ 
ously deposited layer c from said forming die so 
that said die SA now has on it a two-layer article . 
consisting of the first layer d which was removed to 
from forming die B at position #4 and the sec 
ond layer c which was just removed from form 
ing die 2B at position #7. 
The machine now steps ahead to the # posi 

tion of the diagram where the die B, which has 
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ejected its article f, is shown as having swung 
back through its 90° arc and aligned itself with 
the die A of the rotating die unit. In this po 
sition die 5B is in readiness to coact with die A 
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 3B now occupy the posi 
tions formerly occupied by forming dies 2A and 
A (see position it) 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 A will finish 
drying the composite article e previously partly 
dried between die A and die 5A at position it. 
At or Substantially at this time the stock tank 

is raised and forming dies 2B and 3B are in 
mersed therei ready for the formation of new 
article layers, the pulp layers h and g 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 A 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 
rotating unit whereas die 5B coacts only with 
dies 4A and 4.B. The die 5B, however, performs 
the dual function of completing the drying and 
finishing of the partly dried articles on dies &A 
and 4B 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 two-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 

50 ing drying die on which they are first consolidat 
ed under pressure and afterwards bonded, dried 
and finished under heat and mechanical pressure 
between the revoluble-drying dies carried on the 
rotating die unit and the reciprocating drying 

66 dies mounted outside the Orbit of the revolving 
dies. 
between two complemental drying dies of the re 
quired shape prevents any appreciable shrinkage 
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and results in a finished article which is true to 
80 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 withi 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 forgning dies, 

It is aiso obvious takat, by Raounting the formin 
0 dies for the formation of each grade of material 

Yaaking up the composite article and the revol 3 
ble drying dies for the drying of the article or , 
common rotating unit we greatly simplify the 
mechanics of the machine and reduce to the 
minimum the number of parts and size of mar . 

The drying of the article under pressure -. 

chine required for the manufacture of this type 
of article. 

If desired, we may provide one or more recip 
rocating pressing dies 51 opposite the forming 
dies 2B and 3B in Fig. 1. The dies 51 may be 5 
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 5, such moisture being expelled 
through the forming dies themselves. Optionally, 10 
the dies 51 may be heated for the purpose of pre 
heating the article layers to accelerate drying 
after the two layers have been consolidated on 
die 5A, 

Obviously, also, if desired, the die 5B may be 15 
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. 20 

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, 8, and 6. This die unit may be intermit 

tently driven in the same manner as the form 25 
shown in Fig. 1, except that it is a four step unit 
instead of a six step unit as in Fig. 1, and may be 
locked at each pause in its rotation in the same 
manner as described for Fig. 1. 
Mounted on the machine frame and arranged 30 

to reciprocate relative to the orbit of the re volving dies is a reciprocating die 5. This is 
reciprocated in any desired manner as by means 
of the operating cylinder 9 and Successively co 
acts with each of the revolving dies when these 85 
dies are passed or at dwell in their rotation Op 
posite the reciprocating die 5. 
A double stock tank having compartments 

and 8 for different grades of pulp is arranged 
beneath the rotating die unit and is raised and 40 
lowered in any suitable manner as by the Op 
erating cylinder 20. The timed operation of cyl 
inders 9 and 20 may be controlled by means of 
a cam-operated valve mechanism similar to that 
shown in Fig. 2. 45 
The die 2 is a forming die for the formation 

of a pulp layer from one grade of stock while 
immersed in tank compartment . The die 3 
is a forming die for the formation of another 
layer of pulp from a second grade of stock while 50 
immersed in tank compartment 8. Both dies 
are foraminous as indicated at F. 
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 55 
G is foraminous as indicated at F for applying 
vacuum to remove the steam vapors during the 
period in which the article is being dried bes 
tween it and the revoluble drying die 6 and 
for applying air pressure to transfer the article 60 
to the ejector die 6. If desired, heat may be 
applied to the die is in any suitable manner. 
The die 86 is heated as indicated at E. 
The ejector die 3 is foraininous as indicated 

at F and functions to remove the article from 65 
die SS after it is dried and carries it to dotted 
ine ejecticag position marked 29 ye:re Sie article 
is ejected frozin said ejector die as toy inea, as 23 
a Blas (); E. 

In the diagram of 3ig, is the successive posi- 70 
tions of an article cycle are designated from -6 
inclusive. 

For purposes of illustration position # may 
be considered as a starting position. In position . 
# , the rotating die unit has paused in its 7 



O. 

2,284,979 
rotation and the double stock tank - has 
been raised to immerse the forming dies 2 and 
3 in the respective compartments thereof. The 
revoluble drying die 4 and the reciprocating dry 
ing de S are drying a previously formed com 

: posite article j therebetween. 
After an interval of time required for the com 

plete drying of the composite article j between 
the dies 4 and 15, and during which period in 
dividual pulp layers 2 and have been deposited 
on forming dies 3 and 2, the die 5 retracts 
from the die 4 (see position #2) carrying with 
it the completely dried composite article i. 
The stock tank is now lowered so that the 

forming dies 2 and 3 are no longer immersed 
therein and the rotating unit if steps one quarter 
of a revolution ahead as shown in position #3. 

his brings ejector die 6 opposite die 5 at 
at which time die is closes on and retracts from 
ejector die S for the purpose of transferring 
the composite dried article to ejector die S, such 
transfer being accomplished by means of suction 
applied to ejector die S and air pressure applied 

25 

O 

to die 5. m - 

As soon as die is has retracted after transfer 
ring the composite dried article i to ejector die 
6, the rotating die unit f steps ahead one quar 
ter revolution (see position it) bringing form 
ing die 3 opposite die 5 which now closes on 
and retracts from forming die 3, removing the 
layer of pupil therefrom. 

55 

s 

As soon as die 5 has retracted carrying with 
it the pulp layer from forming die 13, the ma 
chine steps one quarter of a revolution as shown 
in position it, bringing forming die 2 opposite 
die 5. 
The die 5, 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 shown in position #5. 
The die is now has a two layer article on it. 

consisting of the layerl removed from forming 
die at position #4 and the layer k removed 
from forming die f2 at position is. , 
As soon as the pulp layer k is removed from 

the forming die 2 at position #5, the rotating 
Init steps one more quarter turn to position 
#6, bringing revoluble drying die 4 again oppo 
site die 5. The die f5 with its two-layer article 
thereon now closes on die 4 as shown in position 
its and remains in this position under mechan 
ical pressure until the composite article is dried, 
after which the cycle above described is repeated. 
The composite dried article i which was re 

moved from die 5 by ejector die may be 
ejected from the ejector- die by a blast of air at 
any convenient time, as for example, when the 
ejector die is reaches approximately the dotted 

Stock tank T-18 remains in the down post 
tion until forming dies 2 and 3 have deposited 
their articles on die 5 and made a complete rew 
olution and returned to position it of the dia 
gram. . 
As soon as the forming dies 2 and 3 have 

returned to position #6, tank 1-8 is again 

O 

raised (see position #), 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 it is being dried between dies and 
5 during this formation period. 
with this machine as with the form shown Eigheraising and lowering of the tank 1-8 

line ejecting position marked 2 in position #6. . 

and the reciprocation of die is may be accom 
plished by mechanical Eneans such as cans, etc. 
if desired, instead of by the hydraulic cylinders 
20 and , as shown. 
Air and vacuum for the formation and trans 

fer of articles are supplied to the rotating die 
unit through port boxes and timed by a valve 
camshaft as is customary. Vacuum and air with 
proper timing are also provided on die. 5. 
A still further modified form of our machine 

is shown in Fig. 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, Fig. 4, the intermittently 
rotating die unit 3 carries four equally spaced 
dies 32, 33, 3 and 36. This unit is rotated in 
progressive steps, one quarter of a revolution 
each step by mechanism similar to that described 
in Fig. 1. 
A reciprocating drying die 35 is mounted out 

side of the orbit of the revolving dies and is re 
ciprocated by means of operating cylinder 39 or 
its equivalent into timed coaction with each of 
the dies on the rotating die unit 3. 
The stock tank 38 is raised and lowered by 

means of cylinder 40 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 39 and G may 
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be controlled by means of a 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 opera 
faced bucket or stock container 3, the open face 
of which is held sealed to the ring of the form 
ing die 32 during the formation period as shown. 

- in Fig. 4. w: 
Stock supplied to container 37 from tank 4 is 

controlled by valve 4. During the period of 
formation and when the container is held in 
contact with die 32, the valve 4 is in the open 
position shown in ful lines so as to allow the 
stock from tank of the container T. After 
the article is formed and before the rotating 
unit 3 starts to step, waive 44 is moved to the 
dotted ineposition of Fig. 4, thereby shutting off 
any further stock from tank 4f to container 3, 
and allowing the surplus stock in container 37. 
and its connecting pipes to drain into drain 
tank 2. 
As soon as this drainage is completed, con 

tainer 37 is moved to the dotted line position 
shown in Fig. 4 so as to give clearance for re 
wolving the die 32. If desired, a pump 3 is pro 
vided to pump surplus stock from tank 2 to 
tank 4f. 
The functions of the various dies are as foll 

OWS: 
The die 32 is a foraminous forming die for the 

formation of one grade of stock which is carried 
in tank 4 and formed by the bucket method as 
above described. 
The die 33 is a foraminous forning die for 

forming a second grade of stock while immersed 
in tank 38. w 
The die 3 is a revoluble drying die, and is heat 

ed as indicated at H. 
The die 35 is a repricating drying die to which 

is successively transferred the pulp layers from 
the forming dies 33 and 32. Die 35 is foraminous 
as indicated at F and is provided with drainage 
for applying, suction to the article 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 S. a 
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. For 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 and finishing a 
single layer article. In this form, the internit 
tently rotating die unit 5 carries a single 
foraminous forming die 52 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 56 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 SS is mounted out 

side the orbit of the revolving dies for coaction 
with the dies on said unit. The die55 is forami 
nous and its function is to remove the wet ar 
ticle from the forming die S2 and to close on and 
preSS the article against the revoluble drying die 
53 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 from this die as 
may be required. 
After the article is dried, it is carried by the 

die 53 to a position opposite a foraminous ejector 
die 56 which is also mounted outside the orbit 
of the revolving dies for coaction with the die 53 
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 rotating unit 
5 has just completed a step, the successive steps 
of an article cycle are as follows: 
The die 55 carrying a wet article in previously 

renoved from forming die 52 will coact with die 
53 for the purpose of drying and finishing this 
article between these dies. During this drying 
interval the pulp tank 54 will be raised im 
mersing forming die 52 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 in on 
die 53 and the rotating unit 58 steps one quarter 
of a revolution ahead. 

. This brings die 53 carrying article 7 adjacent 
to ejector die 56 which coacts with the article 
on die 53 and then retracts renoving the article 
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from the die. During this period when the arti 
cle is being transferred from die 53 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 application 
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 5 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 
55 die 55 carrying the wet article previously 
removed fron forming die 52 coacts with die 53 
and these two dies remain in coaction for an 
interval of time required 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. 

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 6 and 68 and 
a pair of Oppositely disposed foraminous drying 
dies 69 and 70. s 

in this machine we provide outside the orbit 
of the revolving dies a reciprocating foraminous 
drying die 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 for removing the dried 
articles from the revoluble drying dies 69 and 7 
and ejecting them from the machine. 

Optionally we may mount opposite the die 68 
in Fig. 8 a reciprocating pressing and preheat 
ing die 3. 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 accelerate the 
drying of the articles between dies 69 and O 
and vacuum die A. 

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 6 
as having just completed a 90 step, the suc 
cessive steps of an article cycle are as follows: 
The die carrying wet article r previously 

removed from forming die S coacts with die 
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 is raised immersing forming die 6 for 
the suction formation of an article thereon and 
is then lowered. Ejector die T2-coacts with die 
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69 and then retracts, removing from the diet 
the dried article p which had previously been 
dried between die 9. and die f. Pressing die 

coacts with forming die 68 for the purpose 
of squeezing additional moisture from article g 

It then retracts. through the forming die B. 
leaving article q on forming die 68. 
As soon as the article r being dried between 

die and vacuum die f is dried to the re 
quired degree, die T retracts leaving article r 
or die O and the rotating die unit 6 rotates one 
quarter of a revolution. This brings forming die 

with article q thereon adjacent to die. The 
die then coacts with forming die 68 and re 
tracts removing article q from forming die 68. 
During this interval ejector die 2 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 has retracted removing 

article g from forming die 68, rotating die unit 
6 again steps one quarter revolution bringing 
die 69 adjacent to die 7. The die with wet 
article q removed from forming die 68 then co 
acts with die S9 and these dies stay in coaction 
for an interval of time required to dry the arti 
cie to a required degree. During this drying 
interval pulp stock tank T4 is again raised im 
arersing forming die 68 for the suction forma 
tion of an article thereon. Ejector die 72 re 
Lirns to a position for coaction with die and 
retanoves dried article r from this die for ejection 
from the machine. Pressing die 73 coacts with 
fortning die 5 carrying a previously formed arti 
ce for the purpose of squeezing additional mois 
ture from this article through the forming die. 

this completes one article cycle of the machine 
waich is a 180 revolution of the rotating unit 
S, the machine having suction-formed, dried, 

40 finished and ejected one single layer article. 
in Fig. 9 we show a still further modification 

Which is the simplest embodiment of our inven 
tion for producing multi-layer articles. This is 
based generally on the form of Fig. 3, but ornits 
the ejector die is of said figure. 

in this form of our invention the intermit 
: tently rotating die unit is indicated at Bi. --The 
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iforning dies 82 and 83 and the heated, drying 
die S4 are appropriately mounted on the die unit 
3. The double compartment pulp stock tarak 
35-36 is mounted below said unit for raising 
and lowering movements relative to the fortning 
dies as required, and the reciprocating forani 
Otis crying die 8 is mounted outside of the 

orbit of the rotating dies for coaction therewith. 
The die B may be heated by any suitable means 
if S desired. - 

he machine of Fig. 9 makes one two-layer 
article for each complete revolution of the die 
unit. The cycle is generally similar to the ma 
citine of Fig. 3, except that the revoluble drying 
die 84 elects the dried and finished article at an 
intermediate stage in the stepping of the die 

it. 
When the pulp tank is raised the foraminous 

forming dies 82 and 83 are simultaneously im 

s 

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 positions for registra 
tion with the reciprocating drying die 8 which 
successively closes on and retracts from said 
dies, removing the individual layers therefrom 

7 
and retaining them upon itself as a composite 
article. 
After die B 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 B into line with the die 8, which there 
upon closes on the die S, 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 8 is 
foraminous. 
The modifications of Figs. 10 and 11 are based 

On the machines of FigS. 8 and out the die ar 
rangement is reversed. In Figs. 10 and 11, all 
revoluble dies are female and all reciprocating 
dies are male, whereas in Figs. 8 and 1 all revo 
luble dies are male and all reciprocating dies are 
female. 

The machines of Figs. O and each form. One 
article at each half revolution of the rotating die 
unit or two articles for each complete revolution 
of such unit. The article formed by the machine 
of Fig. 10 is a single layer article, whereas that 
formed by the machine of Fig. 1 is a two-layer 
article. 

Referring to Fig. 10, the intermittently rotating 
shaft is indicated at 9. The forming dies 92, 93 
and the revoluble drying dies 94, 95 are mounted 
on this shaft above the pulp stock tank 95. The 
reciprocating and transfer die. 9, the reciprocat 
ing drying die 98, and the reciprocating and 
swinging ejector die 99 are all mounted outside 
of the orbit of these revolving dies. Dies 92, 93, 
S, 95, 9 and S9 are preferably foraminous, and 
dies 9 and 95 and S and 98 are preferably 
heated. Die 98 does not need to be foramino 
unless used as an ejector. die. 
The article cycle is as follows: 
Referring to Fig. 0 the rotating die unit 9 

has just competed a 90 step and is in a stations 
ary or paused position. The die 94 carries a pre 
viously dried article 2 which during this paused 
position is removed from this die by ejector die 
99. Fortning die 93 carries a previously formed 
article it which in this machine position is pressed 
and removed from forming die 93 by pressing and 
transfer dies. 
The revoluble firsying die 5 carries a Wet ar 

ticle which has previously been transferred to 
it by pressing and transfer die 9. The recipro 
cating drying die 9s coacts with die 95 for a suff 
-cient length of time to dry the article between 
these dies. During the period of time in which 
article is being dried, pulp stock tank 9 is 
raised immersing forming die 92 for the suction 
for nation of aa article thereon and then lowered 
to clear the orbit of the revolving dies. As soon 
as the article to has been dried to the required de 
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gree, die 98 retracts leaving article on die 95 
and the machine Inakes one step ahead. 
This will bring forming die 92 with its newly 

formed article thereon in a drainage position for 
the removal of additional moisture by means of 
air drawn through the article by application of 
vacuum to the forming die. The revoluble drying 
die 94 will be in a position for registration with 
pressing and transfer die which will close on 
and retract from die 94 transferring the wet ar 
ticle it to die 94. During this period ejector die 
99 will pivot to the dotted line position shown 
and the dried article will be ejected from the 
ejector die by means of a blast of air. The die 
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9B remains retracted and pulp tank 96 remains 
lowered. 
Rotating die unit 9 now makes one step ahead. 

The revoluble drying die 94 with its wet article at 
previously transferred to it by pressing and trans 
ifer die 97 will have moved to a position in line with 
die 98. The die 98 will coact with die 94 for the 
drying of article u between these two dies. Ejec 
tor die 99 will remove dried article ) from die 95 
and pressing die 9 will coact with forming die 92 
and pulp tank 96 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 80° 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 2 or 99 
and to remove the article from the machine at 
the die of Fig. 8, or the die 98 of Fig. 10, in 
which event the dies or 98 would be mounted 
for both pivotal and reciprocating movements. 

In the machine of Fig. 1, the intermittently 
rotating shaft is designated at and the pulp 
stock tank disposed therebeneath is provided with 
double compartments 81 and 31. Two oppositely 
disposed pairs of foraminous forming dies 2A, 
28, and 3A, 3B, respectively, are mounted on 

said shaft, as are two oppositely disposed pairs of 
revoluble drying dies 5A and 5B. The dies 5A 
and 5B may be heated if desired, and are for 
aminous and provided with connections for apply 
ing vacuum to hold the article layers thereon and 
to remove the steam vapors given off by the dry 
ing articles. 

Reciprocably lounted outside of the orbit of 
these revolving dies is a pair of circumferentially 
adjacent dies 6a and ga and a pair of heated dry 
ing dies 4A and 4B, the die A43 also being for 
aminous and pivoted so as to function as an eject 
ing die. 
The die 6a 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 53. Die 6a is foraminous and 
provided with the necessary air and vacuum con 
nections for the transfer of the articles and ar 
ticle layers. 
The die a is a pressing die for the purpose 

of Squeezing additional moisture from the wet ar 
icle layers through the forming dies. Die a 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 2A and 3A are immersed in the respective 
tank compartments for the suction formation of 
article layers thereon. Transfer die a coacts 
with a previously formed wet article layer on 
forming die 2B. Pressing die, a coacts with a 
previously formed article layer. On forming die 
E3B. The reciprocating drying dies AGA and $B 
have coacted with composite articles on revoluble 
drying dies 5A and 5B, respectively. 
The machine remains in this position until the 

composite articles between die SA and die 4A 
and die B and die B respectively are dried 
to the required degree, whereupon the pulp stock 
tank is lowered away from forming dies 2A and 
3A leaving a suction-formed pulp layer of the 
required thickness on each forming die. 
Wet, transfer die 6d retracts from forning die 
2B removing the article layer from this die. 
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Pressing die a retracts from the article layer on 
forming die 3B. The die 4A retracts from the 
now partly dried composite article on de SA. 
The die S 4B retracts from die 5B removing a 
completely dried article therefron. 
The rotating die unit now steps ahead one-sixth 

of a revolution and pauses. Transfer die ice 
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 
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 
a 2B and 3B 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 raulti 
layer article from transfer die 6a, to die 5B. 
The die rotating unit 6 now makes another 

step and pauses. While so paused the die 5B 
with its wet composite article transferred to it 
from transfer die 6a, is in a position for coacting 
with die 4A. The die 5A with its partly dired 
multi-layer article is in a position to coac, with 
die 43B for the completion of the drying of the 
article thereon. Forming die A2A with its article 
layer thereon has revolved to a position opposite 
to transfer die 60. Forming die 38 with its ar 
ticle layer thereon has revolved to a position op 
posite to pressing die Ba and all reciprocating dies 
now close on the articles carried by the dies ada 
cent to them. This completes an article Cycle 
of the machine, it being noted that die. 6a is the 
only die of the series of four reciprocating dies 
6a, 7a, 24A and AB which coacts with all of the 
dies of the rotating die unit. When so desired 
transfer die 6a may be omitted and the pulp lay 
ers may be successively removed from the form 
ing dies by die A4A in which event die S&A is 
made foraminous. The die &A with its composite 
article is thereafter coacted with die 5B for a 
period of time required to dry the article as de 
sired. Where die 4A is also used as a 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 
A&B may be omitted and the composite article 
completely dried, bonded, and finished at die A 
in which event die A (3A is also pivoted to function 
as an ejecting die. 

in all forms, where the heated dies are used 
for transferring 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 
a 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 appli 
in of heat thereto from one or both of said 
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 a 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. 
What we therefore claim and desire to secure 

by Letters Patent is: 
1. A fibrous pulp moiding machine, comprising 

an intermittently revolving shaft carrying two 
pairs of oppositely disposed foraminous forming 
dies and One pair of oppositely disposed drying 
dies, a first and a 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 a pair of forming dies, means for re 
Wolving said shaft step by step to bring the dies 
thereon. Successively into coactive allinement, With 
the reciprocating dies, means operative when said 
shaft is paused in its rotation for successively 
coacting said first reciprocating die with each of 
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a 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 said 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 

article on said revoluble drying die during that 
portion of the revolving travel of Said revoluble 
drying die from said first reciprocating die to 
said second reciprocating die, and 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 
at 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 
revolving the die shaft step-by-step comprising a 
stepping wheel having a plurality of spaced slots . 
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 adapted 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 
notches adapted to be withdrawn when the step 
ping wheel is in motion and to be engaged when 
said wheel is at rest. 

4. A nbrous pulp molding machine comprising 
an intermittently revolving shaft on which are . 
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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 
a 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, means 
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 machine, 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 said 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 
successively 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 said 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 articles 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 pilp on 
each of a pair of forming dies, a 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 remove, 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 ne 
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 fibrous pulp molding machine, compris 
ing an intermittently revolving shaft on which 
are mounted a foraminous forming die and a 
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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 allinement 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 to 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 filling 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 
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 as a composite article between said 
reciprocating die and One of said revoluble dry 
ing cities under mechanical pressure and heat ap 
plied by at least. One of Said dies and leave the 
pastly dried composite article on said revoluble 
dying die, and means for successively coacting 
the other reciprocating die with the revoluble 
drying dies only as each revoluble drying die with 
its partly dxiled composite article thereon is 
23 Lised in its rotation opposite said last named 
reciprocating die to Complete the cirying, bord 
ing and irishing of the composite article on said 
revoluble drying die under mechanical pressure 

2. S 

30 

35 

4. 

and heat applied by at least one of said dies and 
era ove the finished article therefron. 

4. A fibrous pulp molding machine compris 
ing a pug tank containing an aqueous brous 
gli Zaixture, an interzaittently revolving shaft, 
or which are mounted a foraminous forming die 
agic & drying die, Eneas for revolving said shaft 
step by step, 2nears for periodically raising and 

Yering the gulp tank to immerse said forming 
die is a the pulp Enixture for the suction formation 
of a Wet article layer thereon &nd to enable the 
revoluble drying die to rotate through its orbit 
Without in nersion in the pulp mixture, a recip 
3.0Cating drying die mounted outside the orbit of 
the revolving dies for timed coaction therewith, 
Shears Operative when said shaft is paused in its 
3rotation for first coacting said reciprocating dry 
ing die with said forming die to remove the wet 
article from the forming die and for thereafter 
Coacting said reciprocating drying die with the 
revoluble drying die to dry the wet article there 
between under mechanical pressure and heat ap 
pied by at least one of said dies, and means for 
ejecting the dried and finished article from the 
Laachine, , 

15. A fibrous pulp molding machine compris 
ing an intermittently revolving shaft, a forming 
die and a drying de mounted in angularly spaced 
relationship on said shaft, means for heating 
said drying die, means for revolving said shaft 
step by step, a pulp tank carrying an aqueous 
fibrous pulp mixture in which the forming die 
is immersed during a part of its cycle for the suc 
tion formation of an article thereon, means for 

- periodically lowering 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 molding machine, com 
prising an intermittently revolving shaft carry 
ing a foraminous forming die and a drying die, 
means for depositing a wet pulp layer on said 

11 
forming die, a reciprocating drying die mounted 
Outside the orbit of said revolving dies and Com 
plemental in shape to and adapted for timed co 
action with said revolving dies, means timed to 
the intermittent rotation of said shaft for coact 
ing said reciprocating drying die first with said 
forming die to remove therefron a Wet article 
and thereafter with said revoluble drying die to 
dry and finish the article between said recipro 
cating drying die and said revoluble dying die 
under mechanical pressure and heat applied by at 
east one of said dies, and means for ejecting the 
finished article from the machine. 

it. A fibrous pulp moiding machine, compris 
ing an intermittently revolving shaft carrying a 
pair of foraminous forming dies and at least one 
drying die, means for depositing wet, pulp layers 
on said forning dies, a reciprocating drying die 
mounted Ostside the orbit of said revolving dies 
and copies inental ir shape to and adapted for 
tired coaction. With said revolving dies, means 
for rotating saici shaft, step by step to bring the 
dies thereon into Coactive a linerient with said 
Teciprocating die, reas operative when said 
shaft is paused in its rotation to coact, said recip 
Arocating die first 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 &nd 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 article-drying and 
finishing mechanism associated therewith, said 
article forming rnechanism comprising a forami 
nous forming die mounted on said shaft to re 
Wolve 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 said reciprocating. die 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 electing the dried and finished article 
from the machine. 
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