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BY MESNE ASSIGN-

SPaCIFICATION forming part of Letters Patent No. '719,1 15, dated January 27, 1908.

Application filed August 25,1900, Renewed December 9, 1902, Serial No. 134,575, (No model.)

To all whom it may concerm:

Be it known that I, EBER HUBBARD, a citi-
zen of the United bbﬂte% residing at, (Jhlea,n‘o
county of Cook, and State of Illinoia, have in—
vented certain new and useful Improvements
in Machines for Making Fiber Vessels, whieh
are fully set forth in the following specifica-
tion, reference being had to the acecompany-
ing drawings, forming a part thereof.

In the drawings, Figure 1 is an axial sec-
tion of my improved mnachine for making ves-
sels from fibrous pulp. Fig. 2 is a section at
the line 2 2 _on fig. 1. FHig. 3 is a section
at theline 5 3 on Flu 1. Fig. 41is a seetion at
the line 4 4 on Fig. 3. Figs. 5 and 6 are re-

spectively direct and inverted plans of two

parts which are adapted to be clamped to-
gether to form the fulerum-support of the
levem or links which control the movement
of the staves of the jacket. FKigs. 7 and 8
are transverse sections at the lines 7 7 and
8 §, respectively, on Kigs. 5§ and 6, respec-
tively. Ifig. O 1s a perspective of one of the
staves. [If1g. 10 is a detail elevation, partly
sectional in axial plane, of the upper cap
and devices for lifting and detaining it.

My improved machine 1s substantially a
press which comprises a reducible mold for
forming the vessel, the pulp being adapted
to be fed in at the top and the walls being per-
forated to permit the water to be drained
away and the pulp to solidify, while the mold

is condensed or reduced in exterior dimen- | a

sions in order to compress to proper density
the fibrous substance which remains after
the water is drained or forced out.

A 1s a base or standard which supports the
remainder of the structure.

B is the cylinder of a hydraulic ram, whlch
is mounted at the center of the b.ste A and
supplied with water through the pipe d.

C is the ram. At its upper end it earries
a table D, rigidly secured to the ram. At
the center of the table and concentric there-
with there is supported the inner form of a
mold, whichisaperforated shell E, conformed
to the inner cavity of the vessel to be pro-
The lower end of the form Kis lodged
in a circular groove in the table, fitting accu-

rately about the inner wall of the groove, the

i

| remainder of the groove being occupied by

an annular fillet E', which fits snugly about
the lower margin of the form E and at its
inner margin has an upwardly - extended
feather-edged lip EY, which is outwardly con-
cave. The purpose of this fillet1s to give the
desired inwardly-convex form to the upper
edge of the vessel. The fillet is perforated,
as seen 1n Fig. 4, so that the water may be
drained through it from the edge, so that said
edge portion may have a thoroughly compact
and uniform texture. The bottom of the
groove in which the fillet is lodged has a drain-
age-channel d?° extending all around under
the fillet, fromm which drainage-ports d* lead
through the table to conduct away freely the
water which passes through the perforations
of the fillet. The fillet E’ is provided with
downwardly - extending rack-arms EY EKY,
which are guided in the table, which they
penetrate, and below the table they are en-
gaged by gear-pinions F' ¥ on shafts 1 7, which
have also sprocket - pinions E' F’, around
which the chain K= travels, so th&t one of
the shafts f being rotated by a erank-handle
7', with which it is provided, the gears K F,
engaging the rack-arms, serve 1o raise and
lower the fillet HK', and by this means the
vessel when molded is lifted off the inner
form and carried to any height necessary in
order to conveniently remove it from the
mold. The outer wall of the mold, termed
‘“Jacket,” 1s made of staves G G, &c., hav-
ing overlapping thin lips G G' and a guide,
which being cut away in the middle portion
of its length leaves guide-stems G* G2, which
are guided in the radial grooves d d’', formed,
respectively, in the upper surface of the table
D and in the lower surface of a ring or an-
nular plate D', which is rigid with the table
at a distance abova the 1&“]61 and overhangs
the outer portion thereof, said ring D’ bemﬂ*
rigidly connected to the table by the posts D?
D?* D* D? The grooves d and d' in the table

‘D and plate D', l'espeetively, are radial with

respect to the form, so that the staves are
adapted to move in radially toward the cen-
ter. T'o control their movement and cause
them all to travel equally, and so at all posi-
tions to constitute a closed circular form or
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jacket, I provide the lever-links I H H and | the mold.

719,115

In order quickly to close up the

J J J, the former pivotally connected to the | mold, and thus insure the compression which

ribs G® of the staves, respectively, near the
lower end and the latter to said ribs near
their upper end, the links I being also piv-
otally connected to a ring, which I term the
“fulerum-ring,” K. Thisring has lugs K' K’
K’ K’, which end in vertically - perforated
which are penetrated by
the strain-rods L L. I L of the press and are
secured rigidly to the latter, so that the ring
18 held in fixed horizontal position substan-

tially at the level of the upper end of the in-

ner form K. As a convenient means of piv-

otally attaching the links J J, &e., to this ful-

crum-ring I construct the ring with radial
notches k % in its inner periphery correspond-
ing to the periphery of the several staves, and
from notch to notch on the under face of the
plate I form half-round grooves &' k', &e.,
and through each of the links at the end
which is pivoted to the ring I insert a short
stud 7%, projecting at both sides and adapted
to lodge in the groove /', and to secure them
in such position I provide the ring K*, simi-
larly notched and grooved and adapted to be
applied up against the nnder side of the ring
K, with its noteches and grooves facing and
meshing those of the latter ring, and the two
rings being then suitably brought together by
bolts or screws, as seen at 7% the links are all
held securely at their pivotal connections to
the ring. Ifor the fulerum connection of the
rings H H, &c., I provide a similar fuleram-
ring M, similarly secured to the strain-rods L

and similarly notched and grooved and pro-

vided with & similar clasp-plate M* to retain
the links H, which are provided with fulerum-
pins similar to the links J. Figs. 3, 6,7, and
3, which are designed as (letmls of the struc-
ture above descubed of therings Kand K*and
lettered accordingly,representaccuratelyalso
the structure of the rings M and M?, which
are not otherwise illustrated. The links H
and J are of suchlength that when the jacket
formed by the staves G & (x is most expanded,
as seen in Fig. 1, the links hang from their
fulerums at the rings KX and M at an angle of
about thirty degrees from vertical, the lower
ends, which are pivotally connected to the
staves, respectively, being inward from the
vertical line of their upper fixed fulerums.
From this construction it results that when
the table D 1s thus upheld by the action of
the hydraulicram the staves, being compelled
to travel upward with it and being guided ra-
dially with respect to the table by their ribs
engaging the table and the upper guide-plate
D', are forced to travel inward as the lower
ends of the links swing upward about their
fixed falerums on the rings H and M. The
parts are so proportioned that by the time the
links are substantially horizontal the jacket
has been reduced in diameter, so that be-
tween it and the inner form K there remains
space equal only to the thickness of the ves-

would not result if 1t were open at the top, so
that the pulp could be forced out by the lat-
eral compression, I provide a cap N, which is
an inverted hollow-cone frustum, the bottom
being conformed to the shape of the outer
surface of the bottom of the vessel to be pro-
duced. The taper of the side walls of this
cap N may be at any angle, according to the
degree of compression whieh it is found nec-
essary 1o give the bottom of the vessel in
order that ils density may be equal to that
of the sides when it has been reduced to the
desired thickness. Whatever be this angle
the ribs of the staves at their upper end are
preferably cut away at the same angle, or at
least so that the angle between the inclined
inner face of the stave and the outer edge of
the rib at the upper end is not greater bhan
the angle between the axis of the cap and the
slopmj:;-* sides. The cap N is secured at the
end of a tubular stem O, through which the
pulp is supplied from any suitable source by
means of the flexible hose connection shown
at O'. 0O%%i1s a valve which controls the ends
of the pulp at the euntrance of the pipe into
the cap. This valve has a stem O extend-
ing up through the pipe and out through a
stuffing-box 091 above which it is connected
60 a lever 0=, between which and the stutf ng-
box a spring O%* is located, reacting with 4
tendency to seat the valve, which may be un-
seated to admit the pulp by means of the
pull-cord O* at the outer end of the lever.
This stem O extends through a sleeve P, to
which it is adapted to be latched by means
of the dog P'. To secure it at the lowest
position relatively to the sleeve, the dog P’
is conne(,ted to a lever P? fulerumed on a
lug p?, which projects from the sleeve. Said
lever has fork -arms P¥ extending on op-
posite sides of the sleeve and engaging the
ears O% O3, whieh project from the sleeve O
through slots p"in the sleeve. The operator,
depressmw the end of the lever P? withdraws
the dog P’ from a groove O®in the outer sur-
face f of the tubular stem O, the movement
necessary for such withdrawal being permit-
ted by the elongation (seen in Fig. 10) of the
apertures p¥in the: lever-arms P+, which en-
cage the lugs p’ of the stem O. Iurther de-
pression of the lever P* causes the arms P
to lift the stem by the luags p’, and thereby
withdraw the cap N away from the form, and
thus open the mold at the top. The lower
end of the sleeve carries a spring P4, and the
upper end of the hub of the cap N has a tooth
n, adapted to be engaged by the catch P* to
retain it in the upper position to which 1t is
lifted. This operation is performed when
the vessel is molded and is to be removed.
When, however,
lodgment of the cap N about the upper ends
of the staves of the jacket, the sleeve P is
latched to the stem O by the dog P’, and the

sel which is to be molded and compressed in i elevation of the table D, carrying up the

the mold is closed by the

80

90 1

95

10C

105 |

I10O

115

I120

125

Iy _-.-L.__-—-.-—-_ o . m . .

I30




719,115

staves, causes the cap end to be forced up to | is adapted to transmit, so that the cap at all

an extent less than the upward movement of
the table, which depends upon the angie at
which the links H and J are hung and the
angle of the slope of the sides of the cap N.
It will be seen that if the inward movement
of the staves, due tothe swing of the links H
and J for a given upward movement of the

~ table, should be equal to the spread of the

10

25

cap N, corresponding tothe length in the di-
rection of its axisequal to such upward move-
ment, the cap would not be moved at all, but
it is lodged upon the upperend of the staves,
¢closing the mold, the staves moving upward
into the cap at a speed so related to their
movement inward as to keep them following
the slope of the cap without moving the lat-
ter. Inasmuch, however, astheinward move-
ment of the staves due to the swing of the
links is greatest at the start, when the links
are most nearly vertical, and steadily dimin-
ished toward the stem O as the links approach
horizontal position, it will be seen that in
order that the cap may remain constantly in
contact with the upper end of the staves, as
is necessary in order to keep the mold closed,
it must be held down onto the upper end of
the staves yieldingly, so that while the staves

~are moving inward rapidly the cap may be,
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if necessary, forced downward, and when the
links become nearly horizontal, so that the
staves are moved inward very slowly, the ¢cap
may, if necessary, yvield apward, being still

held close onto the upper ends of the staves.

For this parpose I provide a yielding resist-
ance to the upward movement of the stem,
such resistance being made to operate pri-
marily upon thesleeve P, and thus to operate
upon the stem so long as it 18 latched to the
sleeve. The sleeve has a flange P? at the
upper end which constitutes a platform for
a group of springs Q Q, &ec., and on the up-
per ends of these springs [ lodge an annular
washer Q', which is tied to the flange I3
by bolts ¢’ ¢, extending through the springs,
respeetively, forming, as 1t were, a spring-
cushion, which bears upon the upper end
against the underside of the head-plate 1. of

the press. 7The sleeve P is suspended, by
means of the flange P°, in a hanger or group

of hangers R R R, secured to the head-
plate L' and having at the lower end lips
orlugs R’ R/, on which the flange P° rests
when the sleeve is at the lowest position.
The resistance afforded by the springs @ Q,

- &e., is caleculated to be greater than the re-

60

sistance of the pulp which forms the bottom
of the pail to compression after it has been
compressed to the mnecessary density —that
is, the springs are strong enough so that the
sleeve will not yield to permit the stem O,
latched to the sleeve, to move upward under
any pressure which is transmitted to the pulp
alone up to the maximum desired density of
the pulp—and in practice I make the springs
sufficiently strong to resist very much greater
pressure than the pulp at maximum density

e el

1

times is held down with considerable pres-
sure onto the upper ends of the staves, thus
making at all times a sufficiently-tight joint
with the staves to keep the mold substan-
tially tight. In practice I find that when the
pulp is admitted to the mold at the top there-
of the drainage which occurs at the bottom
part of the mold into which the pulp imme-

diately flows leaves the pulp more dense at.
that part of the mold, the density diminish-

ine from that point upward, because the
drainageis diminished as the apertures at the

lower part become stopped by the fibers of

the pulp and also because the bottom portion
has more time for drainage, and particularly

I find that the pulp last diseharged into the

mold and which forms the bottom of the ves-
sel is liable to be considerably less dense as
the result of drainage before pressure 1s ap-
plied than the portion which forms the lat-
eral walls, and that if the bottom of the ves-

sel is to have the same thickness as the sides

and also the same density greater depth must
be allowed for the bottom than for the sides
before compression is commenced. In Ifig.1
I have shown a difference in the depth of the
pulp, the bottom space being greater than
the lateral space, and the angle of slope of the
side walls of the cap-bottom N, it will be ob-
served, necessarily corresponds to the differ-
ence in depth of the two portions, sothat when
the mold is fully closed up the cap has moved
in toward the bottom of the inner form, the
bottom being thus compressed a greater dis-
tance, but compressed only to the same thick-
ness as the sides, and if the allowance in this
respect has been correctly made in the con-
struction of the apparatus the bottom and
side walls will have substantially equal den-
sity. . A little experience in handling the
pulp and observing the rate of drainage will

enable the operator to produce vessels in

which the bottom and side walls shall have
substantially equal density; but in order to
insure this result with varying pulp and un-
der varying conditions I make the side walls

of the cap a little more steep than absolutely

necessary, so that the excess of depth of mold
at the bottom over the sides and the excess
of range of reduction at the bottom is a little
greater than necessary, so that the operator
may after one or two experiments with any
particular quality of pulp ascertain how
nearly to fill the mold in order to have the
proper quantity of pulp at the bottom of the
vessel in order to produce the proper density

when the mold is fully closed up, so that the

bottom has the same thickness as the sides.
Thehangers R R areextended horizontally,
as seen in Iig. 2, and their flanges R’ R’ con-

stitute tracks on which the flange P° of the

sleeve P may ride, and the cap-plate L' is

notched, as seen at L to afford an open path
for the.tubular stem O when the sleeve and.

stem are moved laterally, the flange I>° rid-
ing on these tracks. Thisstructureisadopt-
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ed in order to permit the operator after he has |

completed the compression of the vessel in
the mold and lifted the cap N to latched po-
sition, as seen in Fig. 10, when it is entirely
clearof theremainder of the mold, to slide the
eutire structure supported on the hangers R
R laterally out from over the mold, so that
the vessel being lifted off from the innerform
by means of the fillet E', as described, may
encounter no obstruction, but may be re-
moved freely by the operator. 1 design the
lever P* to be sufficientlystrong and strongly
mounted on the sleeve to serve as a handle by
which such lateral movement mayv be effected.

I claim—

1. In a machine for making vessels from
fibrous pulp, a mold comprising a table, an
Inner form and an outer reducible jacket on

-the table, such jacket consisting of staves, and

a head for the mold consisting of a cap hav-
Ing Inner inclined walls bearing on the ends
of the staves of the reducible jacket, com-
bined with means for advancing the table,
means for forcing the stavesof the jacketin-
ward radially as the table is advanced, and
means for holding the cap with its inclined
walls bearing yieldingly on the ends of the
staves to close the mold; the angle of siope of
sald walls of the cap being so related to the
devices for forcing the jacket-staves inward
as to afford greater depth or pulp-space at the
bottom-forming portion than at the side-formn-
ing portion of the mold.

2. In a machine for making vessels from
fibrous pulp, a mold, comprising a table, an
inner form and an outer reducible jacket on
thetable, such jacket consisting of staves, and
a head, consisting of a cap having inner in-
clined walls bearing on the ends of the staves
of the jacket; means foradvancing the table,
together with the form and jacket; links con-
nected to the staves of the jacket and swing-
ing radially to cause the staves to be forced
radially inward as they are advanced with
the table, the angle of slope of the ineclined
walls of the cap bearing on the ends of the
staves being related to the angle through
which the links swing in closing up the mold,
s0 as to afford greater depth or pulp-space at
the bottom-forming portion than at the side-
forming portion of the mold. |

3. In a machine for producing vessels from
fibrous pulp, a mold, comprising a table, an
inner form and an outer reducible jacket on
the table, and a suitable head to close the up-

719,115
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per end of the mold-space, the table being
provided with drainage-perforations immedi-

ately outside the base of the inner form.

4. Ina machine for producing vessels from

fibrous pulp, a mold comprising a table, an
inner form and an outer reducible Jaeket on
the table, a head to close the u pper end of the
mold -space, a fillet E' lodged in the table
about the base of the inner form and perfo-
rated to permit drainage through it, the table

- having also drainage-passages leadmﬂ' from

the 0uher side of the fillet to carry off the wa-
ter which passes through the latter.

5. In a machine for making vessels from
fibrous pulp, in combination with a fixed
frame a mold, comprising a table adapted to
be advanced in the frame, an inner form and
an outer reducible J&ert on the table, such
jacket consisting of staves and a suitable
head for closing the upper end of the mold-
space; rings, K and M, fixed with respect to
the frame, dnd two sets of links, fulerumed
to said rings respectively, the links being at
their iuner ends pivotally connected to the
staves respectively, one set near the upper
and the other set near the lower ends of the
staves; the staves having radial guide-pieces,
and the table having radial grooves for the
lower ends of the n*mde -pieces, and a ring-
plate D’ upheld rwldly by the table and 10-
cated between the lever and the rings M and
K, and having grooves in its lower fa,ee for
the upper ends of the ribs of the staves.

6. In a machine for making vessels from
fibrous pulp, in combination with a fixed
frame atableadapted to be advanced therein,
an inner form and an outer reducible jacket
on the table; means for advancing the table,
such Ja,cken eonmsbmﬂ* of staves and means
for moving the staves of the jacket inward
radially as the table is advanced; a cap hav-

1ng tapering inner walls adapted to bear upon

the upper ends of the staves; a spring which
holds thecap yieldingly thereon; the cap hav-
inga tubularstem, and a pulp—supply connec-
tion at the upper end. |

In testimony whereof I have hereunto set
my hand, at Chicago, Illinois, in the presence
of two witnesses, this7th dayof January,A. D.
1900.

EBER HUBBARD.

In presence of—
CHAS. S. BURTON,
JEAN KELLIOTT.
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