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PatEnT OFFICE,

EBER HUBBARD, OF CHICAGO, ILLINOIS.
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Application flled June 2, 1883, SorinlNo. 476,392, (Mo model)

To all whony it may CORCErI: ,

Beit known that I, EBER HUBBARD, a citi-
zon of the United States, residing at Chicago,
county of Cook, and State of Nlinois, havein-
vented certain new and useful Improvements
in Paper-Pail-Making Machines, which are
fully set forth in the following specification,
reference being had to the aceompanying
drawings, forming a part thereof.

This invention is designed to provide an
improved machine, for making pailsand other
vessels from fibrous pulp.

In the drawings,—Figure 1 is a vertical
section of my improved machine through the
center line of the molding and pressing de-
vices; the position of the parts being that at
which the mold is ready for the pulp. Tig. 2
is a vertical section in a planeatright angles
to that of Fig. 1, showing the parts in the po-
sition occupied when the pail has been com-
pressed to the ntmost and has commenced to

withdraw from the rigid tapering frame by
which the compression is effected. Fig. 3 1is
a section at theline 3—3 on Fig. 1. Fig. 4 1is

a section at the same plane as Fig. 3, but
showing the parts in the position occupied
after the pail has been compressed and re-
moved, and before the mold has been closed
up preparatory to a new charge. (The posi-
tion of the four quarters of the outer wall of
the mold in this figure corresponds to that
of Fig.2.) TFig.5 isasectionat the line 5—9>
on Fig. 2, upon an enlarged scale.  Fig. 6 is
a detail bottom plan of a portion of the ra-
dially reducible and extensible table or fol-
lower which forms the bottom wall of the pail
mold, being the same asa top plan of the fol-
lower or head which constitutes the upper
wall of the mold which defines the bottom of
the pail. This detail is enlarged beyond the
seale of the other figures.

In a former patent granted to me, No.
495,039, dated Aprilll, 1893, I have deseribed
a machine for pressing pails and similar ves-
sels of fibrous pulp, in which the pail, hav-
ing first been molded in sections and applied
upon an inner form corresponding to the cav-
ity of the vessel, was advanced into a taper-
ing jacket or frame, the table or bottom tab-
let or follower, on which the inverted molded

vessel was supported at its lower edge, and

an upper follower of the nature of a piston

in the conical jacket or frame, constituting
respectively the lower and upper boundaries
of the echamber in which the vessel was com-
pressed, said upper and lower followers be-
ing radially reducible as the form advanced
longitudinally into the tapering jacket or
frame, so that the cavity was kept perfectly
closed at both ends throughout sueh longi-
tudinal advancement, and the vessel was
thus compressed by virtue of the taper with-
out possibility of the material being squeezed
out at the ends, but in such manner that
there was longitudinal compression, as well
as lateral compression by reason of the taper.
In the machine herein shown, the same gen-
eral method isobserved,and thefollowersare
in general of the same character, changed
only in the detail which will be hereinafter
pointed out. Butin the present invention,
instead of first molding the pail in sections
and applying it to the form on which it is
pressed thus fully formed exeept as to com-
pression and junction of its parts, I provide a
complete mold as a part of the machine and
mold the pail integrally upon the inner form
instead of first molding it and placing it
thereon, so that there are no junetion seams
to be united by the pressure, but an inte-
grally molded seanless body. And in order
that the form thus molded may be compact
and uniform in thickness and density,so that
it may be compressed in the rigid jacket toa
proper density without excessively great re-
duction in thickness, and so that when thus
compressed, it may be substantially nniform
in density throughout and be well surfaced
exteriorly as well as interiorly by contact with
the mold walls and jacket, I provide means
for draining and exhausting the water from
the liquid pulp as it is put into the mold by
suction, drawing the fibers onto the form and
ultimately filling the mold with & well-com-
pacted fibrous mass, from which the water
has been to a large extent extracted, before
pressure is applied to complete the process.
Tn the use of the machine shown in my pat-
ent, No. 495,039, above mentioned, I found
that although the molded pail could be ad-
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vanced without difficulty into the tapering
Jacket, and would slide on the surface of the
latter without so adhering thereto as to tear
or disarrange the fiber, and in that respect
would operate with entire satisfactian to pro-
duce a well compressed vessel, nevertheless,
some difficulty was occasionally experienced
in withdrawing the vessel thus molded from
the tapering jacket by reason of the adhesion
of a fibrous material to the surface of the
jacker, causing it to be slightly torn or rough-
ened in starting it out. This did not inter-
fere with the practical operativeness of that
device, because there are expedients which
may be resorted to to prevent the adhesion,
and with proper care, in any event, the ves-
sel can be detached from the jacket. Butin
the present invention, I have provided a
means for overcoming this difficulty entirely,
consisting in a jacket of spring metal which
lines the rigid frame which supplies the nec-
essary resistance for compression as the mold-
ed form is advanced into the tapering jacket,
such spring metal being integral, but longi-
tudinally rifted at one line and tending elas-
tically to spring open so that when the with-
drawal commences, if the adhesion of the
compressed vessel to the jacket is such as to
give rise to the difficulty above mentioned,
the jacket itself will slip in the rigid frame
for a little distance, and thereupon, imme-
diately, the elasticity of the jacket will cause
it to spring off from the molded vessel and so
permit the ready withdrawal of the latter.

The machine which, as a whole, may be
called a “press,” comprises the base A; cap
or top frame B; vertical posts C C C C, which
bind the base and top frame together and re-
sist their separation under the strain of com-
pression.

D is the stem of a hydraulic ram which is
not shown but may be located below the
press, the stem extending up through the
central hub A’ of the base A, and carrying at
its upper end the table or lower follower .

F is arigid tapering frame which may be of
any material affording the necessary strength
and rigidity. It is made rigid with the cap
or top frame B at its upper, which is the
smaller, end.

G is the upper follower. Its stem G’ ex-
tends out through the cap B, and obtains lon-
gitudinal guidance therein and also in the
horizontal ecross-bar B/, which is connected
by rods BY B rigidly with the cap B at a
distance above the latter.

g’ is a collar pinned fast on the stem G’
above the cap B, which affords a seat upon
which rests a heavy coil spring I, which en-
cireles the stem G’. Upon the upper end of
the spring H, there is seated another collar ¢?,
which, for a reason hereinafter stated, has an
annular flange ¢*, making it of the nature of
a eup, upon or in which is seated a spring H’,
lighter than the spring I, which also encir-
cles the stem G’, and at its upper end rests
against the under side of the cross-bar B’.

515,958

K is a perforated metal form corresponding
to the cavity of the vessel to be made. It is
placed inverted,—that is, mouth downward,—
upon the table or lower follower E, and con-
stitutes the inner wall of the mold in which
the vessel is to be produced preparatory to
pressing. The outer wall of this mold is
made in four sections I L L L, each compris-
ing one-fourth of the circumference and
adapted to be withdrawn outwardly after the
vessel has been molded. In order to facili-
tate their withdrawal to open the mold and
theiradjustment to complete it, they are each
secured upon the end of a lever arm I/, said
lever arms being fulerumed respectively on
the eorner posts C C C C.. The divisions be-
tween the quarter sections L L L L are pref-
erably at such points that a radial plaue at
some point,—preferably the center—of the
width of each, is tangential at the inner sur-
face of the quarter section to an are about
the pivot of the lever arm which carries it;
or, to state the same fact differently, said di-
vigions are at such points that a radius may
be drawn from the pivot of the lever which
pertains to any one of the quarter sections
tangential to the inner surface of said sec-
tion,—preferably at the middle point of the
width of such section, so that each section, in
withdrawing from the molded form, starts off
as nearly as possible radially. Each of the
quartersections L LL L has its face and edges
covered with textile fabric, such a material
as cotton flannel being preferred, to which
the fibrous pulp will not adhere, and which,
at the abutting edges of the quarter sections,
serves to make a substantially water-tight
Joint when the sections are closed together.
This four-part outer mold is of such diameter
and length that when closed together it en-
compasses the lower follower whose radially
extensible sections abut at their outer end
or circumference upon the inner wall of the
outer mold L L I I, so that when said four
sections of the outermold are closed together
they are also closed against the ends of the
sections of the follower, and the mold cavity
is thereby closed up except at the top.

In order to cause the sections L L I, L to
close together with some pressure at their
junction edges, and with sufficient force to
push inward the sections of the follower E,
the slight distance necessary, ad vantage may
be taken of the weight of the sections LT 1, L,
by mounting their lever arms I/ I’ on the
corner posts G, above stop collars 12 12, &e.,
and providing the lower ends of the hubs L'
LY, &e., of the lever arms,and the upper ends
of the stop collars L2 with corresponding in-
clinations Pand ', which are in contact at the
time the mold is closed up, whereby the tend-
ency to slide down the incline results in a
radially approaching tendency of the sec-
tions I L, de., until they stop against each
other. In opening the mold by throwing

apart these sections I, the hubs will ride
upon the inclines until the horizontal portions
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of the ends of the hubs and collars ars set one
upon the other, and at such position, the
guarter sections will stand wherever placed.

The detail constrnetion of the followers, as
above stated, is substantially that shown in
my former patent mentioned, with the excep-
tion of the means for moving radially the
sections to expand or reduce the diameter of
the follower. I will therefore describein de-
tail the lower follower or table E, and sueh
deseription willanswer for the upper follower,
which is identical except in point of size and
detail shape at one point which will be here-
inafter mentioned. This follower or table
consists of two disks B’ E?, adapted to be se-
cured at their co-inciding centers upon the
end of the stem D. Their proximate faces
are held apart by providing one of them with
a short centralhube. Oneof said proximate
faces has radial grooves e’ ¢’, which serve as
means for guiding the sections E3 B8, &e.,
which are interposed between the disks E’and
E2 and provided withsuitable ribse’*toengage
the grooves in thedisk. The sliding sections
E3 B3, &ec., have thin metal lips or flanges E®
secured to one edge of each and overlapping
the proximate edge of the adjacent section;
said thin metal lips and said proximate edges
being correspondingly sharply beveled to per-
mit the overlapping described without leav-
ing a perceptible shoulder or ridge in the re-
sulting continuous surface of the follower.
To eontrol the position radially of the sliding
sections B3, I provide foreach a bow-spring B,
one end of which is secured in the lower disk
E’, and the other end in the under side of the
section F? asseen in the drawings, said spring
tending to resist both centripetal and centrif-
ugal movementof the sections K3 froma cer-
tain position, which, as the springs arecoiled
and set, is one in which the diameter-of the
follower will be but slightly greater than the
inner diameter of the outer four-part mold
L L L I, so that when said four parts are
closed together they will come in-contact with
the outer ends of the sliding sections E%—
which is the circumference of the follower,—
just before they come into contact at their
edges with each other, whereby certainty of
closing up the mold cavity at the bottom is
obtained. 'This maximum diameter of the
follower under the control of the springs E4
is also such as will permit the follower to en-
ter freely the lower end of the jacket herein-
after described, in which the compression
takes place. To facilitate complete drainage

or exhaustion by suction of the water from-

the pulp when it is poured into the mold, the
disk E? is provided with a number of holes
¢®, drilled in from its cireumferential edge,
and meeting short vertieal holes e drilled
from the upper surface. For the same pur-
pose, other holes &” are drilled thfough the

disk. where it is in contact with the sliding
gection. The upper end of the stem D is hol-
low for a short distance and connects with a
lateral opening d, at which connection ismade

with a suction and drainage pipe m, through
which the water is exhausted, said pipe run-
ning to a pump,—not shown—for that pur-
pose. This pipe is flexible for a distance to
accommodate the vertical movement of the
table or follower in compressing the pail.

N is a spring metal jacket already men-
tioned. Its taper corresponds to the inner
surface of the frame F and to the outer sur-
faco of the vessel to be molded. Itis rifted
down one slant side and tends to springopen
a short distance as shown in Fig. 5. At the
upper end, it has two lugs N’ N’on the oppo-
site sides, which extend up through the top
frame or cap B, and above the latter are con-
nected to the two ends of a fork or yoke P,
which is fulerumed upon the upper side of
the cap B upon a bracket Be, and extending
radially out beyond the cap B, carries at the
outer end a weight p’ sufficient, in view of
the leverage obtained by the position of the
falerum B3, to overbalance the weight of the
jacket N, and, in addition, to pull it up with
Sufficient force within the tapering frame ¥,
to condense the jacket or coilit untilits edges
at the rift m» meet, and it is thereby com-
pletely closed up and constitutes a lining for
the frame F.

The mode of use of this machine and its
operation will be as follows:—The ram being
withdrawn so that the table or follower E is
at the lowest position, as shown in Fig. 1, the
perforated form X, being placed in position
upon the lower follower, as shown in Fig. 1,
the four quarters L L L T. of the outer molid
will be closed and will appear as seen in Fig.
1. Pulp will now be introduced at the upper
open end of the mold cavity in any eonven-
jent manner. The pump with which the
drainage pipe M is connected being in opera-
tion and tending to draw air from within the
form K, will produce the suction which will
draw the water through the perforations as
soon as the form is covered with the liquid

pulp. Thesupply of pulp will be maintained
‘50 as to keep the mold cavity full,—flowing, or

being poured in as fast as the water is ex-
hausted therefrom by the suetion. The suc-
tion taking effect through the perforated
form will cause the fibrous pulp to cling first
around that form, on all sides and at the top,
and but for the econtinuouns supply of liguid
pulp would leave an annular eavity around

‘the pulp next to the outer mold wall, but the
continuity of the supply preventing this, the-

fresh liguid pulp will pass down in what
would otherwise be such-an annular cavity
to the bottom, and the resuit will be that the
bottom portion of the mold cavity will first
become fully occupied with fibrous pulp from
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suction that it practically seals the drainage
apertures, causing the suction to take effect
through the apertures higher up. Thus
gradually the mold will 6l up from the bot-
tom with compacted fiber, and as it accumu-
lates, its own weight and that of the still lig-
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uid pulp above it will cause it to settle sol-
idly, and be forced not only against the inner
wall of themold upon which it has been drawn
by suction, but also upon the cuter wall of
the mold, which will thereby give it a sur-
face as definite and uniform as that which
the inner form gives to the inner surface.
The first supply of pulp will preferably be
in such volume as almost instantly to fill the
mold, so that suction will begin to take effect
instantly all overthe form.  The subsequent

supply of pulp outside of the film which will -

thus be sucked onto the inner form, even to
the very last increment upon the exterior be-
fore the mass becomes so thick and compact
that suction no longer operates through it,
willbein thinliguid carryingthe fibers evenly
and uniformly to all parts of the surface, and
producing, therefore, a body of very uniform

“density and texture, and having naturally,

and without regard to the compression after-
ward to be exerted upon it, a surface almost
as smooth as would be produced by a lignid
film subsequently hardened upon the surface.
In this respect the texture and surface will
differ to an important degree from that which
would be produced by aggregating pulpin a
mere plastic condition, in which it might be
handled and manipulated into shape. In this
manner, gradually, the mold will fill up from
the bottom, both inner and outer surfaces of
the pail being formed accurately upon the
surfaces of the mold, and last of all, the top
portion, which constitutes the bottom of the
pail, will be similarly compaected by the suc-
tion, and the pulp in thin liquid being sup-
plied as long as there is any space leftin the
mold, the upper surface will be as accurate
as that of a liguid which has solidified; and
the suction may be continued until the re-
quired degree of density is obtained in the
bottom (of the pail), that degree having al-
ready been obtained in the side portions
gradually from the bottom (of the mold) up-
ward. The operator will now swing outward
the four quarters . L I L of the outer mold
to the position shown in Fig. 4, and the hy-
draulic pressure being brought into operation
to lift the table and molded form thereon, it
will be carried up into the lower mouth of
the jacket N in which the upper follower G,
at the lower end of the stem G’, stands at
such position that when the lower follower
has entered the jacket a short distance, the
molded form will come into contact with the
lower face of said upper follower, and be im-
printed or shaped thereby to the extent of
the formation of a cavity in the bottom,—or
in what is to be the bottom,—of the pail, with-
in what is to form the chine; such cavity be-
ing formed by the lower disk E*of the upper
follower, which is shaped suitably for that
purpose, this shape constituting the only es-
sential difference between the upper follower
and the lower. The mold cavity, it will now
appear, is fully closed up, and farther up-

§15,958

ward movement of the follower and molded
body thereon will force mpward the upper
follower against the resistance of:the spring
H’ and the weight of the spring H, until af-
ter the limit of compression of the spring H’
is reached, or the upper end of the eup or
flanged collar ¢% which guards the spring H’,
comes into contact with the cross-barB’. The
resistance of the spring H’ is designed to be
comparatively little, so that the bottom (of
the pail) will not be compressed unduly dur-
ing this upward movement until the sides
have been compressed by the long taper of
the: jacket nearly to the requisite- density.
When; however, the stroke is ‘nearly com-
pleted and the lateral portion of the pail is
nearly compressed to the desired degree, the
limit of compression of the spring H’ being
reached or a positive stop against its further
compression being afforded in the manmner

described, the heavier spring H comes into

operation to resist thelongitudinal movement
of the upper follower.
strong enough to exert upon the bottom of the
pailin the lastfraction of an inch of the stroke
of the ram, as much DPressure-as is exerted
upon the sides in the same finishing portion of
the stroke.  If, for example, proper density
requires that the pressure should be one hun-
dred and fifty pounds to the square inch at the
sides, this spring must be sufficiently strong
to exert that pressure directly at the bottom,
so that the density of the entire pail, both
sides and bottom, shall be substantially the
same as the result of this method of COMpres-
sion. The limit of the stroke being reached,
and the compression being completed, the
water pressure being withdrawn, the reac-
tion of thesprings H and H’ will immediately
cause the upper follower to force the pail
down as fast as the retiring ram will permit.
The very first movement downward will cause
the compressed pail by its adhesion to the
spring jacket N to carry that jacket with it,
pulling it out from the tapered inner surface
of the rigid frame F a short distance; but
just as soon as the spring jacket is free from
the restraint of the rigid frame T, its elastie-
ity will eauseit tospringopenandrelieve itself
from the molded pail, and then, instantly, the
weight p’, through the medium of the lever
P, will pull thejacket back into its placeupon
the inner surface of the rigid frame F, leav-
ing the pail to descend with the lower form
out of the jacketand to the position at which
the mold was first filled. One of the quarter
sections L may now be swung entirely out-
side of the frame,as shown in Fig. 8, opening
the way for the lateral movement of the pail,
which will be taken off the inner form K, and
placed on a plain form, on which it may re-
main while being dried or further treated, ac-
cording to methods familiar in this art,

It will be understood that the forms K may
be completely covered with wire gauze, as is
customary in this art to cover mold surfaces
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t@rough which water is to be drained. Such
wire gauze is not illustrated, and it could not
beillustrated without great exaggeration, and
would obscure other featuresand is a familiar
expedient.

T claim—

1. In combination with the table which con-
stitutes the bottom of the mold cavity, the
perforated hollow form K, adapted to rest
upon it, and the suction pipe M leading in
through the table and communicating with
the cavity of the perforated form; the table
having drainage ductsleading fromits upper
surface underneath the form to the edge or
shoulder of the table at the lower edge of the
form, whereby the suction tendsto drain the
water from the pulp tothelowest pointof the
mold cavity: substantially as set forth.

2. In combination with the inner perforated
wall of the mold, the outer wall consisting of
a plurality of sectoral parts L, said sectoral
parts being supported exch upoaan arnm piv-
oted at a distance from the eenter of the in-
ner form: substantially as set forth.

3. In combination with the table E, the per-
forated hollow form K, constituting the inner
wall of the mold, the outer wall composed of
a plurality of separable sections and lever
arms by which the sections are respectively
carried; such lever arms being pivoted at a
distanee from the center of the inner form;
lines from their pivots respectively, being
substantially tangent to the outer mold wall
of inner surface of such sections: substan-
tially as set forth.

4. In a machine for pressing vessels of
fibrous palp, a rigid frame F having a taper-
ing interior; an elastic tapering metal jacket
adapted to fit within the rigid frame and lon-
gitudinally rifted at one side, and tending

elastically to spread at the riff, in combina-
tion with a form adapted to carry the molded

vessel into such tapering jacket: substan-
tially as set forth.

5. "In combination with the table or lower
follower and the inner form thereon, the ta-
pering frame and the upper follower therein;
means for advancing the lower follower into
the tapering frame, the upper follower being
provided with a stem extending upward; a
stop on the stem, and two plungers above the
stop, and a stop fixed with respect to the
frame above the springs, whereby the springs
tend to resist the upward movement of the
follower; ome of said springs being much
lighter than the other, whereby it is com-
pressed to a pre-determined limit hefore the
resistance of the heavier spring takes effect:
substantially as set forth.

6. In combination with the lower follower
or table, and the form thereon; a means for
advancing them intothe tapering frame, gaid
tapering frame and the elastically expanded
jacket therein, and means for holding the
jacket yieldingly up into the frame to the
limit of compressibility of the jacket: sub-
stantially as set forth.

7. Tn combination with the table and the
form thereon; therigid frame into which they
are adapted to be advanced longitudinally;
the elastically expanding tapering jacket N
within the rigid frame; the counter-weighted

lever P,and link connections therefrom to

the jacket, whereby the weight tends to hold
the jacket up yieldingly within the frame:
substantially as set forth.

In testimony whersof I have hereunto set
my hand, in the presence of two witnesses, at
Chicago, Illinois, this 29th day of May, 1393.

EBER HUBBARD.

Witnesses:
Cras. S. BURTON,
JeAN ELLIOTT.
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