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To all whom it may concern : |

Be it known that I, WILLIAM J. KEEFE,
of Boston, in the county of Suffolk and State
of Massachusetts, have invented an Improved
Machine for the Manufacture of Paper boxes
from Pulp, of which the following is a specifi-
cation : | | | |

This invention relates to mechanism Dby
which to manufacture paper boxes and other
hollow articles from pulp.

The invention eonsists in the combination of
a, contractile former or holder to sustain the
interior of the box with expansible encir-
cling dies to compress and shape the article ot

pulp, and to permit its easy removal from the.

former; also, in the combination, with a col-
lapsible former or holder to sustain the paper-
pulp article, of an encireling diaphragm, of 1n-
dia-rabber, to press the outside of the paper-
pulp article; also, in a former or holder made
of pervious sections, fitted togetherand guided
by a wedge-shaped core, the former being
adapted to enter and sustain the interior of
the box, whereby the diameter of the former
or holder may be changed in order to permit
the application or removal of a box or other
hollow article; also, in the combination, with
each other, of four outside dies, having their
faces concaved and their edges adapted to
come in contact with each other, beveled so
that as the dies are contracted or expanded
- the beveled edges are kept in contact, to pre-
vent the passage of pulp between adjacent
dies; also, in the combination, with an inte-
rior former or holder, of a set of outside dies,
having their concaved faces perforated, the
pervious surfaces of the dies being adapted to
press directly upon the outside of the article
of paper-pulp.

Figure 1 represents a plan view of a paper-
box-making machine, with the plunger re-

moved and the outside dies expanded; Ig.

2, a section taken through the former or holder

and the dies on the line x #, Fig.1; Iig.s, an
enlarged section of the former or holder and the
wedge-shaped core to change the diameter ot
the former or holder; Fig. 4, a modification
thereof, showing, in full lines, the former and
core as adapted tomake aflat-bottomed box, as
usual, and representing,in dottedlines, how the

shape of the former and core may be changed to |

' make a box with a concaved bottom, viewing it

from the outside. TFig.5 represents the face of
one seetion of a former, showing a double wire-
oauze covering of two different meshes. - Fig.-
6 represents the manner of connecting the sec-

tions £ b with those e g, as will be hereinafter
| deseribed. Fig. 7 represents, in plan, a cam-

ring, to press the outside dies toward the pa- .
per article. L

In the manufacture of hollow paper articles
T have found that a high column of water con-

taining but little pulp, as described in United
‘States Patent No. 84,835, ¥. Leclere, operates

best to form such articles evenly as to thick-.
ness and texture, making them of uniform
strength. In the Leclere process the pulp 1s

‘deposited upon the former, as in the ordinary

process of paper-making, and the fibers are

interlaced, making a paper article much supe-

rior as to strength than if formed by molding
or pressing a thick mass of pulp upon a former:.

~In the practice of this my invention I pre-
fer to employ the method described by Leclere
in the formation of the hollow articles; but,
instead of employing a former shaped as
shown in his patent, I shall use a former as
described in this present application. -

A series of these pulp-containing cylinders,
such as shown by Leclere, will be arranged
upon a rotating-table or platform,and be sup-
plied with thin pulp. The formers will be
placed within such cylinders, so thatthe pulp,
as the water is caused to pass down through
the formers, will coat or cover them with pulp
articles corresponding in shape with the form-
ers. After this the formers may be lowered
from the cylinders, and the table or former-
carrier may then be moved and the former be
placed between the outside dies a b ¢ d, as
shown in Fig. 1; or the partially-formed hol-
low article may be removed from the former
by suitable tongs, and be placed upon another

former situated within the outside dies.

In this figure the former or die, which now
becomes a holder, is shown as made of pervi-
ous sections e f ¢ h, adapted to be connected
with, and so as to be changed in diameter
through the agency of, a wedge-shaped-core,
i, preferably perforated for the flow.of water
therethrough. Each section ¢ g is provided

‘with a projection, 2, to fit a groove in the core
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7, and each section f h is provided with a dove-
tailed projection, 3, to fit a correspondingly-
shaped groove in such core. The sections ge
are also dovetailed with each edge of the sec-
tions f I, as shown in Fig. 6.

In the form of my invention shown in Kigs.
1, 2, and 3, the sections 7' % are made movable
longitudinally with relation to the core 4 by
means of rods j, connected with a movable
collar, k, raised and lowered at proper inter-
vals by any suitable devices. Asthe sections
J I are raised, they being connected with sec-
tions ¢ ¢, as shown in Fig. 6, they elevate such
sections with them ; and as the sections £  are

- moved over the wedged core ¢ the latter acts

to draw such sections toward the smaller di-

ameter of the core, and so contract the holder

or former, making it of smaller diameter than
when the pulp was deposited thereon, so that
at the proper time, this former or holder being
contracted, the hollow article may be readily
removed.

When the former is brought to the position
shown in Fig. 1, the plunger l, raised auto-
-matically by suitable devices, is lowered un-
til 1t meets the plane of movement of the top
of the outside dies. The plunger, in its de-
scent to such position, presses the bottom -of
the box on the top of the former, and then the
outside dies are moved toward the outside of
the box or hollow article, to press its sides or
periphery between the former or holder and
the dies. | | '

The water expressed from the pulp will flow
principally through the perforations in the
sections e fg k, they being pervious on their
convex faces and tops, and through suitable
perforations in the core.

- The outside dies may be closed by the ac-
tion of cams m on a cam-ring, n, (shown in Fig.
7,) or by any other sunitable devices. In this
I1g. 7 the cam-ring is moved by a worm, o.
The outsidedies and the sectionsof the former
or holder during their movements, both of con-
traction and expansion, owing to their in-
clined faces being in econtact, keep tight joints,
and prevent the passage of pulp between ad-
Jacent dies or sections. The angle of the faces
will preferably be at about forty-five degrees.

When the box has been pressed upon the
holder or former, as just described, the outside
dies are expanded and the holder contracted
in dlameter, and the box or hollow article may
then be removed therefrom, preferably by for-
ceps adapted to engage the article to be re-
- moved. Forceps suitablefor this use will form
the subject-matter of another application. If
desired, the core 4 may be moved longitudi-
nally to control the sections of the former or
holder. |

For boxes wherein it is desired to form the
periphery without seam, (the latter being
formed when the outside dies meet,) I apply
to the dies a tubular rubber diaphragm, », it,
in thisinstance, being held between the plates
s 1, that are attached by suitable screws to the
top and bottom of the dies @ b ¢ d. This dia-
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phragm will preferably be provided with
flanges to enter between these plates and dies.
This diaphragm is shown by heavy black lines,
Fig. 2. If-desired, this diaphragm may be ex-
panded, so as to fit closely against the outside
of the box or article, by means of hydraulic
pressure. In such case the inclined faces of
the dies will be provided with an india-rubber
or suitable packing, of a thickness proportion-
ate to the movement of expansion of the dia-
phragm, and the dies will then be contracted
so that their inclined packed faces will be held
substantially water-tight, so as to hold water,
as would be the case were the dies made in one
piece. Water admitted through the passages
% and the perforations p would expand such
diaphragm, so that the interior thereof would
press closely against the outside of the box.

By employing two thicknesses of wire-gauze
of different mesh, the coarser-meshed wire a’,
nearest the former, forms a proper base for the
finer wire-gauze %, which comes directly against
the paper. This gauzeis applied in pieces, SO~
as to have joints corresponding with the lines
of division between the sections of the former.
The gauze, beingattached to the form er, Serves
as the foundation upon which the pulp is de-
posited. - |

The boxes or the hollow articles made on
the machine, as so far described, are removed
therefrom, to be dried and finished by inside
pressure, substantially as in United States
Patent No. 89,433. |

In finishing an article by internal pressure
1ts diameter is somewhat enlarged. To permit
this enlargement, I propose to so form the bot-
tom of the box that a diametrical line follow-
1ng the bottom will be longer than a diamet-
rical line through the center of the box from
side to side, which construction permits the

‘cylindrical portion of the box to expand un-

der pressure, the bottom assuming a position
substantially at right angles to the sides of
the box without breaking the bottom from the
body. This increased diameter of the bottom
may be produced by making the former Or
holder either concaved at top, as shown in'
Figs. 1 and 3, orit may be convexed, as shown
in dotted lines, Fig. 4. |
I'am aware that collapsible dies are old in
many branches of the arts ; but I amnot aware
that a contractile sectional former, holder, or
die has ever been used upon which to deéposit
or form any article directly from paper-pulp,
and in which the sections of the former could
then be contracted to permit the removal of
the box. : |

When the pulp article is being pressed, and

is fully shut into the space between the dies,

the water does not all leave the inside of
the article being pressed, because there 1is
no opportunity for the admission of air to the
interior of the former. N ow, to remove the

- water from thespaces or passagesinthe former,

a pipe, a', joined to the lower end of the core,
1s connected with a suitable suctlon-pump or
vacuum apparatus, notnecessary to be shown.
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" The water-ways 4 lead through the core and

intersect with water-passages in communica-
tion with the sections of the holder or former.

In some instances the sectional holder may
be expanded to compress a box placed therein
when collapsed.

The pulp may be made of any pulpable ma-
terial, and may, if desired, have animal fiber
mixed with it.

I claim— -

1. A former or holder composed of radially-
movable sections adapted to sustain a hollow
article made from paper-pulp, in combination
with a series of surroundidg movable dies, t0
permit the article of pulp to be compressed
and to be removed from the former, substan-
tially as described. ) |

2. A contractile former or holder to sustain
a hollow article formed of paper-pulp, in com-
bination with encircling dies and a cylindrical
india-rubber diaphragm, to operate substan-

“tially as described. |

3. The pervious sections e f ¢ h, fitted to-

~ gether and to a wedge-shaped core, whereby

the diameter of the former or holder may be
changed to permit the removal or application
of a box or other hollow article, substantially
as described.

4. The combination, in a machine for mak-
ing hollow articles from paper-pulp, of dies

having their faces curved and the edges In
contact with each other, beveled sothat as the |

dies are contracted or expanded such beveled

edges are kept in contact to prevent the pas-

sage of pulp between the adjacent dies.

5. A sectional former or holder and a core
to expand and contract it, in combination with
a pipe to be connected with a suction-pump or
apparatus to withdraw the water from the in-
terior of the holder after compréssing the pulp
article, substantially as described.

6. A sectional interior perforated die hav-

ing a pervious covering, in combination with

mechanism to expand the die-sections radially
to press a hollow article of paper-pulp against
an outside surface surrounding the outer por-
tion.of the hollow article.

7. An interior die composed of sections hav-
ing their contiguous faces beveled to maintain
contact between the sections as they are moved
radially to change the diameter of the die.

8. In the manufacture of paper boxes from
pulp, forming the bottom of the box bulging,
and subsequently pressing and expanding the

same, the bulged bottom permitting the ex-

pansion of the sides outward, substantially as
described. --

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

WILLIAM J. KEEFE.

Witnesses: | -
G. W. GREGORY,

JNO. D. PATTEN.
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