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UNITED STATES PATENT

OFFICE.

CITARLES A. DEAN, OF BOSTON, MASSACHUSETTS, AND WILLIAM II. CUNNIN G-
ITAM, OF WATERVILLE, FRANK E. BOSTON, OF GARDINER, AND JAMES
. DEAN, OF WINSLOW, MAINE, ASSIGNORS TO TILE HOLLINGSWORTII

& WIITNEY COWIPANY O ]_)OSTO‘\T

MASSAGIIUSF’F .

APPARATUS FORMAKHNG' PULP AF‘&TICLES.*‘-

SPECIFIGATION forming part Gf Letters P&ten't No. 558, 676 da,ted Aprll 21 1896.

.Elpplma,tmn filed Aprﬂ 23,1895, wNerial No, 546,928,

No mudel )

To all whom it may concern.:

Be it known that we, CHARLES A. DEAN, Te-

siding at Boston, county of Suffolk, State of

Massachusetts, and WILLIAM I CUNNING-
HAM, residing at Waterville, FRANK E. B0s-
TON, residing at Gardiner, and JaMEs L.

- DEAN, residing at Winslow, county of Ken-

IO

_. .

~ or analogous
jects, among others, to provide simplified

nebeec, State of Maine, citizens of the United

States, have invented certain new and use-

ful Improvements in Apparatus for Making

Pulp Articles, of which the following is ':a;

specification, 1efel ence being had Lo the ac-
companying dmwmgs

This invention relates to certain new and

useful improvements in apparatus or ma-
chines for forming articles from paper-pulp
atel ial; and it has for its ob-

- means for forming or molding the article by

20

means of suction on continuously - moving
molds or forms and automatically forcing the
completed articles from such molds or forms.

It has for a further object to provide means
whereby the articles may be dried or par-
tially dried while upon the molds or forms.

We connect the molds or forms.to constitute

an endless chain which passes around the
cylinder, which is equipped with mechanism

- for exhausting the air to suck the material
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onto the molds and around a separate cylin-
der provided with mechanism for automat-
ically foreing off the completed articles by the
introduction of compressed air. The mold-
chain may be of a greater or less number of
molds in width and the cylinders of a corre-

sponding width and having openings and pip-

ing according to the number of molds. The

- parts are so mounted and arranged that the
- operation is continuous, the molds taking up
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the material passing over a predetermined
route, being dried or not, as may be desired,

~and thence passing around the forcing-off

cylinder the completed articles are automat-
ically forced off and the molds continuing are

again immersed in the WLt to- t%ke up more
material, and so on.

~ Other ob;] ects and advantages of thei iven-
tion will appear in the followmn' deser 1pt10n ‘

and the novel features will be paltmulmly
pointed out in the claims.
- The invention is clearly illustrated in the

accompanying drawings, which, with the let-
ters ot I'efer_'ence marked ther eon form a part

of this application, and in which—
FKigure 1 18 a side elevation, with parts in

Section and a portion broken a;way:, of our im-

proved apparatus for forming articles from
pulp. Fig. 21s a vertical section through the

cylinder mld vat, the section being taken on

the line 2 2 of Ifig. 1, looking in the direction

of the arrows and Wlt_h ) pmtmn of the pe-
riphery of the cylinder shown in elevation,

the said section being upon an enlarged scale.
Fig. 3 is a vertical cross-section through the
cylmdm the section being taken on the line
3 3 of Fig. 2, with one- half of the cylinder
broken aJW.:L}T Fig. 4is an enlarged perspec-

tive detail, p(utmlly in seetlon, showing a
portion of the mold-chain and one of the
{ openings 1n the cylinder and its pipe.

IFig.
5 18 an enlarged detail in plan with a portion
broken away, showing the manner of connect-
ing the molds or forms to constitute a chain.
I‘lﬂ* 6 is a section thr OUOh Kig. 5 on the line
§ 0 thereof. |

Like letters of reference refer to like parts
in all the figures of the drawings.

The molds or forms herein dmclosed are of

a shape designed to form depressed plates;

but 1t will be readily understood that the in-
vention 1s In no way restricted to the shape
of the mold, and consequentlynot tothe shape
of the completed article. Neither is it re-

stricted to the character of the pulp employ ed_

Lor forming such articles.

Refeumo then to the details of the draw-

ings by letter, A designates a suitable vat or
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receptacle for containing the pulp, which may

be supplied thereto in any convenient man-
ner—as, for instance, through a feed-spout
A'.  (Indicated by dotted lines in Fig. 1.)
B are the forms or molds constructed to
give the desired shape to the article. They

may be constructed in any suitable manner,

the body portion being foraminous, as indi-

cated in Ifig. 5, one 3,1_(18 of sald molds being

90

95




[ D

20

30

40

45

00

sometimes employed.
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concave and the other convex, and said molds
are further formed with ears or lugs & to
adapt them for attachment to the sprocket-
chain, as indicated in Figs. 5 and 6. 'This
chain comprises links C, between each two of
which is pivotally held, upon a suitable pivot
B', a plate C', through which pass bolts C~,
which are screwed into the ears of the molds
or forms, as indicated in Figs. 5 and 6. The
ears on the molds or forms are integral with
the metal ring or frame to which the forami-
nous body portion is secured, as indicated in
IFig. 6. The foraminous portion and ring or
frame may be secured together in any well-
known manner. There may be more or less
of these molds or forms arranged side by side
to constitute a mold chain or belt of the de-
sired width. In Iig. 2 the cylinder is shown
asof alength adapted to accommodate a chain
of five molds in width; but this number may
be varied as circumstances may require, and
other means may be employed for connecting
the molds to constitute the chain.

D is the cylinder. 1tismounted sothatits
lower portion will be immersed in the pulp in
the vat, as seen in Kigs. 1 and 2. It is de-
signed to be continuously rotated in any suit-
able manner. In Ifig. 4 we have shown the

~ceylinder as provided upon its periphery with
sprocket-teeth d, designed to fit in the open-

ings C* of the links of the mold-chain, while

in Fig. 2 the shaft D’ of the eylinder is shown

as provided with a gear D=, designed to mesh
with codperating gearing (not shown) and by
which the cylinder is revolved. This shaft
is shown as hollow and is mounted in bear-
ings d’, as seen in I'ig. 2.
this instance is shown as composed of the
hubs K, through which the hollow shaft passes,
and from these hubs radiate the arms or
spokes E' E'. The periphery E? of this drum

or cylinder is formed in sections, as illus-

trated In IFig. 2, so that the drum or eylin-
der may be readily made up of any desired
length. Each section of the periphery is pro-
vided with an equally-spaced series of open-
ings e¢', as shown, formed in the interior en-
largements e,and through each of which passes
a short pipe If, as seen in Figs. 2, 3, and 4, a
tapered bushing /, as seen in Ifig. 4, being
These openings are so
distributed peripherally that one will come
opposite each mold as the latter comes in con-

tact with or fits the periphery.

Gr are pipes disposed longitudinally within
the cylinder, being suitably supported, and
with each pipe thereis connected, by suitable
coupling, the pipes I, which are in line with
the said pipe G, so that each pipe G will be
connected with all of the pipes I¥ that are in
the same longitudinal plane or line, as will
be understood from Kig. 2, it being under-
stood, of course, that the coupling ¢ at the
end farthest from the end which communi-
cates with the air-chamber is closed.

One end of the cylinder may or may not be
closed, the other end being provided with a

This cylinder in

head D3, as seen best in Fig. 2, which has a
peripheral groove formed by the plates I I,
suitably held thereto, as seen in Figs. 1 and
2, the pipes G operfing through this head or
end of the cylinder, as seen best in sald Hig.
2, and fixed outside of the end of this cylin-
der is a box J, extending, as seen in If1g. 1,
for about two-thirds of the circle and having
in its inner wall an opening 7 in line with the
outer open ends of the pipes G, as seen in Fig.
2, the ends of this box being closed and at 1ts
lowest point having an opening £, communi-
cating with the pipe K, which 1s adapted to
be connected with any suitable means of ex-
hausting the air from the box, and conse-
quently from the pipes G and I, as the latter
communicate therewith. = This means may
be a continuously-operating suction-fan, (not
shown,) operatively arranged with relation
to the said pipe IL. The inner wall of the box
has flanges, as shown at 2, which flanges work
in the groove in the end of the eylinder, as
clearly illustrated in Fig. 2. 'T'he pipe KK 18
mounted in a suitable bearing and should be
provided with a stuffing-box k' or other suit-
able provision for providing a perfectly air-
tieht joint, and the pipes G are also mounted
in the head of the ¢ylinder, so as to form tight
joints, as leakage at any of these points would
be detrimental to the successful operation of
the apparatus.

The box JJ may extend for a greater or less
distance around the head of the cylinder, it
being understood that the air is being ex-
hausted from the pipes If and G during the

entire period that thelir portion of the periph-

ery of the drum or cylinder 1s immersed.
The formed articles may or may not be
dried before removing them from their molds.
In Fig. 1 we have shown an apparatus in
which the articles are designed to be dried in
their passage from the forming-cylinder to
the place where they are removed from the
mold-chain. In this view the mold-chain 1s
shown -as passing around the cylinder and
over the supporting and guiding pulleys L
and around the forcing-off cylinder M. De-
tween the upper guide-pulley L and forecing-
off cylinder is arranged a hot-air conduit N,
through which the mold-chain passes, said
chain passing also over a guide-pulley L/, lo-
cated at one end of the conduit, any suitable
means being provided for heating this con-
duit, and the forcing-off c¢ylinder M is pro-

vided with a hollow axis M', from which lead

the radially-disposed pipes O, each of which
communicates witha pipe O opposite anopen-
g in the periphery of the eylinder, and each
set of pipes O’ is connected with a pipe P, ar-
ranged parallel with the axis of the eylinder,
similar to those of the forming-cylinder, and,
as shown 1n Fig. 2, this forcing-off cylinder
M Dbeing provided at one end with suitable
means for foreing alr through the hollow axis

and through the pipes O, O/, and P to force

oft the articles from the mold as they come
opposite the openings in the cylinder with

75

SO

(OO

95

100

105

LIO

115

L20

125

130




10

20

~on the part of the attendant is necessary, the
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which the pipes 0’ communleate,, as will be

readily understood from Fig. 1.

In operation themolds are immersed i in the
pulp in the vat, and as they enter the pulp, the
alr being exhausted from the hollow part of

the molds and from the pipe communicating

therewith, the suction thus produced dmws

onto the mold & thin coating of the pulp and |

the moisturetherefromis also extracted. The

molds continuing in their passage emerge.

from the vat with the articles shaped there-
on, and thence pass through the hot-air fur-
nace where they are dried, .:md as they emerge
from this conduit they pass around the upper
portion of the forcing-off eylinder M, from
which they are e,]eeted by the admission of
the compressed air. The openingsin the cyl-
inder are so located that a mold will come op-
posite each opening and the exhaust for the
cylinder, and the blast of air for the forcing-

off eylinder is automatically controlled to op-

crate at the proper time, go that no attention

apparatus being automatic in its operation
and continuous, the articles bemn‘ continu-
ously shaped, dl‘led, and forced of
molds. |
‘Modifications in detail may be r&sorted to
without depm*tmn‘ from the spirit of the in-
vention or sacrificing any of its advantages.
What we claim is—

1. A mold-chain composed of molds ar-

ranged in series side by side, links interposed

between sald molds and means connecting

the links with the molds between each two of
the latter, substantially as specified.

2. An endless chain composed of molds

having a rim with ears, plates secured to said
ears and links pivotally connected W1t11 smd
plates, substantially as specified.

3. The combination with a vat, of a eylin-

der mounted to revolve with its lower portion

in sald vat and having openings in its periph-

ery and means for e\h&ustmn the air there-
 from, and an endless mold- 0]1&111 having its

molds arranged in series side by side ‘md p1v-
otally eonnected between molds of each semes
as set forth.

4. Acylinderfor
articles from pulp, the same hmrm g openings

in ifs pempher}r pipes comnumleatmﬂ* ‘with

sald openings and means for eﬂmustmw the
alr from said pipes, combined with an endless

mold-chain having its molds arranged in se-
ries side by side and pivotally conneebed be-

tween molds of each Serles Sllbsmntlally as
specified, |

5. A cvhnder for the purpose deserlbed
having openings in its periphery, pipes com-
nu‘uueatmﬂ with said openings and means for

automatwally controlling the passage of air

in. sald pipes, combined Wlth an endless mold-

chain having its molds arranged in series side
pivotally connected between

by side zmd
molds of each series, sub%mntmlly as and for-

the purpose speelﬁed

6. A eyhnder for the purpose do%erlbed

fmm thelr |

::Lchmes cdesi n'ned to form

having openings in its periphery, pipes com-
municating with said openings and connected

‘In series, and means for automatically ex-

hausting the air from sald pipes, substan-
tmlly as specified.

7. The combination with a vat, a cylinder
having openings in its periphery, means for
automatically exhausting the air there-

‘through and an endless chain of molds ar-

1ramn fred in series side by side and having piv-
otal connections between the molds of each

‘serles, said chailn being arranged to pass be-

neath sald cylinder under the openings and
into the vat, substantially as specified.

3. The combination of a vat, a cylinder -

mounted to revolve with its lower portion in
sald vat and having openings and means for

automatically ethaustmo* alr, & mold-chain

passing around said cylinder and a ¢ylinder

over which sald chaln passes having means.
for forcing the articles from the molds sub-

stfmtlally as specified.
The combination of a vat, a eylmder*
mounted to revolve with its lower portion in

said vat and having openings and means for

automatw&lly exhaustlnfr alr, & mold-chain
passing around said cylmder 2 cylinder over

~which said, chain passes having means for

forcing the. articles from the molds and inter-

8o
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posed drymw means, substantmlly as speel— o

fied.

10. The combination with a revoluble cyl-
inder having opemnﬂ's in its periphery and

pipes connected 1n series and within said cyl-

inder and communicating with said openings,

of an air-chamber ﬂtedly mounted at the e:ud

of and outside said cylinder and extending
for a portion only of the distance around the
end thereof and having an opening commai-
nicating with said pipes, and means for ex-
hau&tm g the air from said chamber and pipes,

| substantmlly as specified. |
11. A revoluble cylinder having peripheral

openings and inclosed pipes connected in se-
ries and communicating with said openings
combined with a Statlona,l' 7 air-chamber aft
the end of the ¢ylinder extending for a portion
only of the distance around the end thereof
and having communication with said pipes, a

groove on the end of said cylinder to receive

flanges on sald chamber, and means for ex-
hausting the air from %ald chamber a,nd pipes,
%ubstantmlly as described.

12. A cylinder for pulp-m&ehmes h&wmw
peripheral openings radially-disposed pipes
arranged within the c¢ylinder and communi-
cating with said openings, longitudinally-

~disposed pipes also arranged within said cyl-

Inder and with which the radial pipes com-
municate, a fixed air-chamber at the end of
the cylinder extending for a portion only of

the distance around the end thereof, and
means for exhausting the air from said pipes
‘and chamber, sub&tantla,lly as specified.

13. The combination of ‘a revoluble cylin-
der having peripheral openings and radially-
disposed pipe's communicating therewith, 10’11-
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oitudinally - disposed pipes within the cyl-
inder communicating with the radial pipes,
plates on the end of said cylinder forming a
peripheral groove, and & fixed box or cham-
ber in communication with said pipes and
having flanges extendinginto the said groove
said box extending for a portion only of the
distance around the head of the eylinder, sub-
stantially as described.

14. The combination of a revoluble eylin-
der having peripheral openings and radially-
disposed pipes communicating therewith, lon-
ogitudinally - disposed pipes within the cyl-
inder communicating with the radial pipes,
plates on the end of said cylinder forming a
peripheral groove, a fixed box or chamber
having flanges extending into the said groove
sald box extending for a portion only of the

558,676

distance around the head of the cylinder and

communicating with said pipes, and a hollow 2o

shaft for said cylinder provided with a gear,
substantially as specified.

In testimony whereof we allix our signa-
fures in presence of witnesses.

CHARLES A. DEAN.
WILLIAM H. CUNNINGITADL.
FRANK E. BOSTON.
JAMES L. DEAN.
Witnesses to signature of Charles A. Dean:
N. GLEASON TORREY,
GEORGE C. LLARCOM.

Witnesses to signatures of William Il.
Cununingham, Frank K. Doston, and James
L. Dean:

L.. 13. SPENCER,
DURWARD C. ADAMS.
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