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Apphca.twn ﬁled J anuary 20 1909

Speclﬁcatlon of Letters Patent

P&tem;ed May 1‘? 191@
SEI'IELI No 4‘2’3 282 |

To all whom 1 may CONCETTV: .

Be it known that I, ALFRED ‘SHACKLETON,
a citizen of the Umted States, and a resident
of the city of Chicago, in the county of Cook

and State of Illinois, have mvented certain

new and useful Impl ovements in Machines

for Forming Articles from Pulp and Analo-
HOIE Materlals and I do -hereby declare that
the following is & full, clear, and exact de-

scription of the same, reference being had
to the accompanying dr awings, and fo the

letters of reference Tarked thele_on, Whlch_

form a part of this specification.

This 1nvention belongs to the same class_z
aratus for forming
receptacles from pulp ”, set forth in the ap-

of devices as the “app

plication of Chrlstaln F. Homburg, for

which application for patent was

the machine was shown as a hydrauhc Press
adapted for formmﬂ receptacles of

 material or of pulp.
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The object ot this invention is to affordfﬂ

a machine in which the plunger or male

member is adapted to be actuated in both
directions by power and provided with re-
silient means for stripping the partly fin-

ished product from the plunger.
It is also an object o

class described a positive and rigid abut-

ment adapted to engage above The male
member to rigidly hold the same against the
upward pressure ot the femqle member in |

formmw the mold.

It is also an. ob] ect of the mventmn to
support the female die member upon the

reciprocating element of a hydraulic press

so constructed as to be quickly shlfted 111_

either direction by means of fluid pressure.

It is also an object of the invention to'

afford a construction in which uniformity is
assured in the construction of the articles

by affording a contractible female die mem-
ber having mterﬁttmﬂ* radially movable seg-

ments adﬂ, rted to be umforml‘y pressed 1n-
wardly 1n f01 ming the mold. - -
It is also an db]ect of the. 1nventmn t{)

afford. 1n connectmn with a dewce of the

class described slidable engaging seﬂ*ments

having lncllned lateral complement‘ll faces
extending inwar dly to the inner or com-
pressing surfaces of the Seﬂments and adaptw,

"1b1"0118.'

‘parts omitted. Fig. 5

movements of the segments, said inclined

ders to prevent maximum compression. =
Tt is also an object of the invention to

 ed to shde over each other with the 111W£LI‘(1_ :
55 -
faces presenting no obstructions or shoul- -

“afford in a device of the class described posi-
tively actuated cams adapted to engage
‘alternate segments and to force all the same

60

mwardly to an equal degree and provided -

with means to afford qulclz; relmse Wlth the

opening of the die.
Furthemore, it is an 1111p<::rrt‘111t ob]e(,t oi'

the segments and cams for actuatmﬂ the' .

same ‘Ldapted to reduce friction to a mini-
mum and adapted, should wear oceur, to

‘compensate for such wear.
1ed on the |

5th day of September, 1907, and in which | a

ford an exceedingly strong device of the
chss described adap ted to be very positively

and rapidly opemted for the purpose de-
‘seribed, and also adapted when in operation
to accuracy and uniformity of movement

and pressure exerted on the pulp to afford

the class.

The mventmn e,mbl aces. many 110%1 fea--
tures and consists in the matters hereinafter
described and more fully pointed out and

defined in the appended claims.

In the drawings: Figure 1 is a central o
| xseltmal section. of a machine embodying my
invention, and showing the cylinder for the

male die member broken away. Fig. 2 isan

‘uniformity of product both as to shape and
size and the degree of pressure, and adapted
to permit much more rapid operation than
| has heretofore been possible Wlth dewces of
f the mventlon to '

afford in connection with a machine of the

85

ShOWlnﬂ approximately half of the Seoments o

and the remainder at the inward limit there-

of to illustrate Operatloll Fig. 8 1s an en-

section taken on lme 4—-4. of Fig. 1, Wlth o

i on line 5—5 of Flg 2 with the retracting
springs shown i by elemtlon Fig. 6 1s a simi-
lar inner face view of one of sald segments
~with the reticulated strainers brok:en away
therefmm to illustrate the drainage. Fig. 7T
is an enlarged, top plan view of the bottom
| plunger for the dle Wlth the screens br{)keu .

the invention to afford wearing surfaces on

. o
Finally 1t 1s an object of the 1nvent1011 to

7%

90
enlarged section on line 2—2 of Fig. 1, and =

at the outward limit of their ad]ustment*'
95
larged section taken on line 3 3 of I I‘lcr 1,

'Wﬂh parts omitted. Fig. 4 is an 61113,1 o*ed -

s an enlar o*ed sectlon. S
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away to-illustrate the drainage.
a section on line 8—8 of Fig. 7. Fig. 9 is

an inner face view partly broken away of .
_ impelled compressing seg- .
ments. If1g, 10 is a rear elevation thereof.

Kig. 11 is an enlarged fragmentary vertical

impelled sections illustrated in Fig, 9. Fig,
12 1s an enlarged fragmentary side elevation
1llustrating the means for retracting the
cam lmpelled segments. Fig. 138 is an en-
larged fragmentary section taken on line
13—13 of Tig. 11, and illustrates the opera-
tion of the segments. Fig.14is a fragmen-
tary sectron on line 14- -14 of Fig. 11."

As shown in the drawings, said machine
embraces a lower hydraulic press upon
which 1s supported a female die member
having inwardly adjustable sides and adapt-
ed to receive the pulp, and an upper plunger
or male die member adapted to be actuated
by means of a hydraulic or other fluid actu-
ated piston into codperation with the female
member to form the whole, said elements be-
ng supported in a suitable frame to hold
the same at all times in alinement and in
operative relation.

As shown, the bed of the machine A, com-
prises also the bed or base of the cylinder of
a hydraulic press having a double acting
piston B, therein, the piston or connecting
roct b, of which extends upwardly through
a cylinder head b, and is provided with a
suitable hydraulic gland 22, in a familiar or
any suitable manner. Pressure pipes 53— ¢,
r and upper
ends of said hydraulic cylinder and com-
municate with any suitable source of pres-
sure to enable the piston to be pesitively re-
ciprocated in either direction. Extending
upwardly from suitable lugs arranged at
the four corners of the bed A, of said press
are the vertical frame rods or bars C, four
in number, and as shown, conveniently
turned or formed of a bar or shaft of steel
of suitable size to afford an integral collar
¢, near the lower end thereof below which
said frame members or posts are reduced in
diameter and threaded, and extend through
suitable apertures in said lues and are se-

cured to said bed by means of suitable nuts

¢*. Olmilar collars ¢?, are provided at a

- point slightly above the upward limit of

55
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travel of the upper end of the piston or
connecting rod &, above which said bars are
again reduced to smaller diameter for a
length slightly greater than the length of the
mold, and thence continue to the larger size
to near the upper reduced and threaded ex-
tremity ¢t Said threaded upper ends of
said bars extend through suitable apertures
in the upper frame plate A’, which is rigidly

engaged In place thereon by means of nuts

¢, engaged on the threaded ends of said |

Fig. 8 is | vertical

958,019

posts or frame bars. Supported
upon the collars ¢, on said vertical posts is
a bed plate D, shaped to fit between said
posts and provided centrally with an aper-
ture substantially the size of the bottom of

| the article to be pressed, and secured par-
section taken alongside of one of the cam .

allel therewith and above the same at a

) height therefrom corresponding substan-
| fially with the height of the article to be
i Pressed 1s a top plate D’, having a central
-aperture thereimn of a size somewhat larger

than the top of the article when molded or
pressed. Said bed and top plates are spaced
apart the desired distance by means of ver-
tical posts d, as shown eight in number,
and arranged equal distances apart though
the number may vary, and each of said posts
15 shouldered at its top and bottom to fit
between sald plates and at the ends are I1g-
1dly bolted thereto. Slidably arranged be-
tween said plates are compressing seginents
E—I’; one of said segments I, being slid-
ably supported in an upright position and
inclining at the top slightly outwardly Dbe-
tween each of the posts d, and the cenfer of
the machine and inelining or flaring out-
wardly at the top. Said segments E, are
provided with a central, downwardly taper-
Ing compression face longitudinally grooved,

. as shown 1n Fig. 9, and provided with Aper-

tures opening from the bottom of the grooves
therethrough and having engaged on said
compression face a coarse reticulated struc-
ture, preferably of wire net ¢, on the outer
side of which is engaged a finer reticulation
e’ which may also be of wire. The sides of
sald segments are parallel and from the com.-
pression face of each of said segments the
top or inner face thereof bevels outwardly
affording plain inclined surfaces. The coni-
pression face of each of said segments is
slightly concave to conform with the sur-
tace curvature of the receptacle or body to
be molded. Seated in the back of each of
sald segments in rearwardly projecting ribs
having cylindric apertures extending trans-
versely therethrough, are relatively short
cylindric sections e®, of hardened steel or
other suitable material to afford a wearing
tace and as shown, above and below the out.
wardly projecting side of said cylindrie sec-
tion the metal affording the segments is cut
away or formed to afford recesses. As
shown, the side of said segment is provided
with a rearwardly directed fange ¢*, In
which the ends of said cylindric sections are
engaged. |

Rigidly bolted to the bed plate and top
plate and between the segments E, are Spac-
g and guide members F, which taper in-
wardly, as shown in Tigs. 9, 5, and 13, and
are each provided with a V-shaped longitu-
dinal recess in the inner face thereof, and the
angle of the sides of which corresponds ap-
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proximately with the lateral bevel from the 1

compression faces of the segments E. Ex- |
tending through said guide members F, near
the bottom and top thereof and centra,lly,_,
are rods f, on the inner ends of which are
rigidly engaged the segments E’. These, as
Slmwn, more fully in Ifigs. 2 and 13,

inner face of each of said guide members

and to slightly overlap on thc inclined faces |
of the segments E, of each of the same, and

affords a 101101111101111&1137 grooved compres-
sion face having apertures opening out-

~of wire “net or other suitable retlcula,ted ma-

20

25

terial and covering the same 1s a

“ment B,

Iner net ¢’
such as before descrlbed Wlth 1ef61 ence Lo
the segments K. o
As shown, a strong pulhnﬂ spring: #, is
engaged on each of the rods I,
aoamst a plate f2, which extends trans-
versely of the back of each of said guide mem-
bers I, and affords an outer bearing for the
rods f, sald springs acting to 1‘*etract the seg-

_after each compression.

- are prowded for actuating said sliding seg-
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- rigid and secure connection. _
Extending from the 1ateml ﬂanﬂes e‘* of-

bottom oi the female die member- -
~ Rigidly secured by means of U bolts 7,
‘which engage over transverse pins A/,
the lower end thereof, and extend thrm,wh

ments K, and at the same “time. compressing

the bottom of the mold upwardly. Hor thls_

purpose a plate or head G, is secured trans-
versely on the upper end of the piston rod b,

and bolted thereon is a cylindric head g,
which extends upwardly above the plate or

head G, and through the bed plate D, at “Lhe

set 1n

and are secured at their ends on the plate or
head G, are vertical cam bars H, one for

each of the movable segments H. These ex-
tend through the bed phte dlld top plate D,
and D7, and each of the same 1s provided on
its back with a wear plate A2,

1S Shaped on its inner side to positively re-
celve therein and to engage thereto by means
of bolts or otherwise the inwardly directed
knuckles or cam faces A*—A%, which are

cured 1n the movable seﬂments “As shown,

~said cam knuckles are Sha ed to afford in-

clined planes from the top downwardly and

sultable way upon the cam bar to a

- each of the segments 1L, are lines or cables

tively, and the bight of e
carried over pulleys or sheave& ¢®, secured

~shaped to fit 1n the V shaped oroove in the

. (J'.

and bears |

Wdeans.

“draulic or other

ber I/,

which slides
on a corresponding wear plate A2, bolted on
the inner face of the post d, as shown in |

Fig. 11, and as shown, each of said cam bars |

‘and the like of pulp, sa:
is shaped as the, inverted. frustum of a cone,

1s a p.

ar-
ranged to correspond 1espeot1vely with the
cylmdrlc hardened steel wearing sections se-

101‘1:1 a

posﬂ;e s:tdes of said segments near . the top
and not far from the bottom

65
thereof respec-
each of which 18 -

on the post &, and connected in the bight of

each is a plate ¢, having a longitudinally
slotted aperture therein thrmwh “which ex- -

tends an arm ¢'°, secured in the plaxte or head

70

(3, as shown 1n- I‘lgs 1 and 11, and which

acts as the piston moves downwamﬂv 10 le-l;-'f.'

tract the movable segments & As slmwn,

‘said arm €', at its Ghtlell”llt"j( is bent down-

~wardly to pr ew ent cletaf_,hment of mld g.
~wardly therethrough from the bottom of the | - -

grooves and as shown, engaged to cover said
lateral grooves 1s a relatwely coarse layer e,

plate therefrom. - -
‘The cylindric head ¢ g, as shown in Ew
is provided with lugs ¢*, extending 1‘&(11;:111}?

therefrom and thrmwh which {,1'{@11(1& the
‘bolts which permit Lng;wemuﬂ, to the head
said cylindrs ic
head is provided with 1{311011:11{:’{111&1 ribs g°,
and as shown, radial webs ¢ g%, of consider-

As shown, the top ot

able width extmd from the top of said evl

ott-ed- S

80

T
m-
“dric head downwardly and are supported on -

the head G, and as shown, closely arranged

~apertures are provided in the grooves bL-__
Said

tween the ribs ¢° to permit drainage.

mesh of which is sufficiently small as to

The top plate A,

90
head is covered with a coarse wire net ¢',
~over which is secured a finer wire net ¢°, the

retain the pulp while permitting the Wdﬁ,l"
to pass therethrough.

provided with a centrﬂ .ELp-elLUl‘(., thereﬂ-- :

through and mounted on said top plate in

As %hawn however,
the press being adjusted

as 18 u gpal,

for f{}l‘ll’llllf} paﬂa
id male die membu B

“axial ‘Lhnenwnt with said aperture 1s a hy-
fluid cylinder X, of con- .
siderable length, and provided with a piston
&, therein,. the plst(m rod of which extends -
'dm\mwardly through said cylinder and a
sultable gland %7, 1 the top plate A/, and

11016113? engaged thereon is the male die mem-
Thls of course, is shaped to con-
form with _the interior configuration of the
article to be pressed.

_.,_10_0__. e

110

- Secured 011 the L(}p of the die 11’1&11’11)@1' K, R

ate /z

2, of a greater diameter than the
_top of b.:ud dle memb o1 fmd Supported on
_the Pefllf’hﬂw Oi smd dle membcr 2t 1110 tol:; .

] 115

thereof and is 1’101*11'1&11}1 supported. at t11(~*-”}__."_:'?"-"'  "
upward limit of its adjustment by means of

bolts £°, which extend through a ring £°, and
betwuen which and the phte /%, on each of

| said bolts 1s a strong pulhncr Spllnﬂ‘ VAN ) &8
inwardly and are integrally connected to o

afford strength and may be secured in any

ShOWl’l n Ifigs. 1 and 4

‘Secured on the under side of the top platﬂ.]

A/, are downwardly and inwardly directed

arms }’s: one for. each of the bo.

ts &3, ‘and 125

‘against Whmh the upper ends of said bolts

cnn*aoe.f as said plunger or die member K’,
¢*—¢", the ends of Whlch are secured on op- | nears the upward 11m1t Of 1ts moven'lent As
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shown, pipes £'—Z%', are connected in the 1

upper and the lower ends respectively of the
cylinder K, and are adapted to admit ANy
suitable fluid under pressure thereinto to
actuate said plunger or male die member.
Ihe operation is as follows: When the
piston B, is at the lower limit of its travel,
anc the plunger or male member I/, is af
the upper limit of its travel, the segments
are all retracted, as shown in the upper por-
tion of Fig. 2, the feather edges, however,
of the segments K’ are still engaged and
partly supported on the inclined faces of
the segments K. Fluid under pressure is
now admitted from the cylinder %, into the
cylinder K. The male member descends into
the female member and, of course, is posi-
tioned centrally therein owing to the axial
alinement of the dies. At this time the
head ¢, still being at the loswer limit of its
travel, a space for pulp exists below the
male die member approximately equal to the
space between said male die members and the
lateral segments and the pulp having been
filled 1nto the mold, the ring %%, on the upper

or male die member just fills the aperture
i the top plate D’. At this time the male

die member is rigidly engaged in place not
only by the liquid pressure within its cyl-
incer, but as well by a brace M. This is
suspendced on the parallel guides m, secured
on the under side of the top plate and above
which the flanges m/, of said brace engage.
The brace, as shown in Figs. 1 and 3, is con-
cave on its inner side to fit avound the pis-
ton rod for said die member and is of a
length to positively engage on the top plate
k2, of sa1d die member when the die 1s fully
seated. As shown, a lever m?, is fulcrumed
on the top plate A’, and connected by means
o1 a suitable link m°, with said brace to per-
mit the same to be quickly swung into and
out of operative position. Said brace hav-
ing been adjusted to firmly hold the mold
cie member K’, down, pressure is admitted
below the piston B, of the lower hydraulic
cylinder. This acts to force said piston up-
wardly carrying the head G, therewith and
1n consequence of the upward movement of
the cam bars, said upward movement also
acts to move the movable segments K, uni-
formly inward, said movable segments also
drawing the segments IV, inwardly until
maximum compression is reached, at which
time all the segments are disposed uniformly
about the male die member in a true circle.
The upward pressure is sufficient to neces-
sitate the pulp arranging itself with ap-
proximately uniform thickness and density
i the mold. The maximum compression
having been reached, pressure may be ad-
mitted above the piston B. This retracts
the bottom of the mold and simultancously,

owing to the dewnward movement of the |

J

958,010

cam bars, the movable segments K, are re-
tracted, the springs /', causing the segments
I27, to follow the same outwardly and the
molded article is thus suspended upon the
male «die member. Pressure being admitted
now below the piston %, in the cylinder K,
said die member is quickly elevated and the
arms /2° contacting the bolts %%, the ring 7,
15 pressed downwardly forcing the molded
article from the die, thus preparing the
machine for the next operation.

Of course, I am aware that in machines of
this type numerous efforts have been made
to provide such drainage as will permit the
rapid escape of the water from the pulp
during the compression. TFor this purpose it
1s of the utmost importance that the pulp
as a whole should be supported while the
compressing walls engaging the same shall
be of such construction as to permit the
water to very readily flow therethrough.
For this purpose, two or more layers of wire
net or other suitable reticulated material
are employed, and as shown, the outer layer
1s of such fineness as to prevent the pulp
inding its way therethrough. Of course,
more than two layers of wire net may be
employed, 1f necessary. This oxdinarily,
however, will not be required inasmuch as
the utmost freedom of drainage is secured
by the longitudinal curving of the segments
and the numerous perforations extending
from the bottom of the grooves outwardly.
Not only is this true of the segments but as
well of the bottom or cylindric head. In
consequence of such complete drainage and
the rapid operation possible because of the
shape and form of said cams on the cam
bars, it follows that the machine mav he
very rapidly operated as compared with the
usual operation of hydraulic presses. Fur-
thermore, should the cylindric wear seg-
ments e,, ever show wear at any particular
point, adjustment may quickly be afforded
by simply turning said sections slightly to
aftord a new surface for engagement by the
cam knuckles.

Of course, I am aware that numerous de-
tails of the construction may be varied. I
therefore do not purpose limiting this appli-
cation for patent otherwise than necessitated
by the prior art. '

I claim as my invention:

1. The combination with a vertical frame
of a lower hydraulic press, a head secured
thereon and movable vertically thereby, par-
allel plates apertured centrally, inwardly
movable segments arranged hetween said
plates about said apertures and affording
the side walls for a female die member, cam
bars rigidly secured to the head and ver-
tically slidable through the plates, cam mem-
bers removably secured to the cam bars for
actuating the segments, said cam members
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esBole.

non-connected with the segments, a male die

member adjustable into position in said fe-
male die member, a brace bar adapted to hold

the same against the pressure, means also

actuated by the press for retracting the seg-

“ments, and a stripper carried on the male die

member to discharge the formed article

therefrom. T
2. The combination

hydraulic press affording a part thereof, a

‘head secured thereon and movable thereby,

inwardly movable segments arranged about
said head and affording the side walls of a
female die member, means operated from
the press for moving the segments inwardly
about said head, a male die member adjust-

able into position in said female die member,

means acting to hold the same against the

pressure, and cables connecting the segments

and the
thereby.

press for retracting the segments

3. The combination with 2 V.erticsil.' frame

of a double acting hydraulic press, a head
secured thereon and movable vertically
thereby, parallel plates above the head hav-
ing apertures therein, members rigidly con-
necting the plates, inwardly movable seg-
ments arranged about said apertures, and
affording the side walls for a female die
member of which said head is the bottom,
cams operated from the press adapted to

vertically reciprocate through apertures in

the plates for moving the segments inwardly

“about said head, wear plates rigidly secured

to the cams and said rigid connecting mem-

bers. a complemental male die member ad-
. 7, - _ ., .. - - . . .
justable into position in said female die mem-

ber, a slidable brace bar adapted to engage

the same to hold against the action of said

press, and means operatively connecting the

press and segments for retracting the seg-

ments thereby. -
4. The combination with a vertical frame

of a double acting hydraulic press, a ver-.

tically movable head secured thereon, 1n-

wardly movable segments arranged about

said head and affording the side walls for a

female die member of which said head af-
fords the bottom, cams operated from the

press and non-connected with the segments
and acting to move the segments mmwardly
about sald head, a male die member comple-
mental with and adjustable into position 1n
said female die member, rigid manually ac-

tuated means adapted to engage the male die

member to hold the same against the pres-

~ gure, and cables connected with the segments

60

“and the press for retracting the segments.
5. In a machine of the class described the

combination with the movable bottom mem-

ber of peripherally arranged radially mov-

able segments, alternate segments of which
are provided with feather edges overlapping

~ inclined faces on the adjacent segments,

with a frame of a

"

means rigidly secured to the movable mem-

ber for positively actuating all of said seg-

65

“ments inwardly by . engagement with said

overlapped segments and non-connected with

| the segments, and power operated means for
‘retracting some of said segm _
6. In a machine of the class described the
‘combination with the movable bottom mem-
ber, of peripherally arranged radially mov-
‘able segments affording side walls around
the same and alternate segments of which

ents.

are provided with outer inclined faces ter-

minating in feather edges and overlapping
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complementally inclined and non-shouldered i

faces of adjacent segments, a double acting
‘hydraulic press for positively actuating all

of said segments inwardly by impelling said

80

overlapped segments, and one or more cables
connected with each alternate segment and

the press for retracting the segments.

7. In a machine of the class described jth_e':

combination with the movable bottom mem-

a5

ber of peripherally arranged radially mov-

able overlapping non-shouldered segments,
‘means for positively actuating alternate seg-
‘ments to impel all equally because of said

overlapped relation, and cables positively

connected to retract some of said segments

and springs to retract the remainder simul-
taneously. SR
3. In a machine of the class described the

combination with the movable bottom mem-
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ber of peripherally arranged power impelled, '

radially movable segments, guide blocks

‘therefor, segments slidably secured thereto
and provided with feather edges overlap-
ping the faces of the adjacent power 1m-
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pelled segments, means acting on the power
impelled segments for positively actuating

1 of said segments inwardly, power oper-
ated cables for retracting all of said power
impelled segments, and springs for simul-

taneously retracting the alternate segments.

9. In a machine of the class described ra-
dially movable power impelled segments
having outwardly inclined, non-shouldered

surfaces on each side of the compression sur-
faces, adjustable cylindric wear members se-

105

cured to the segments, intermediate segments

arranged between said movable segments and

provided with complemental surfaces and

having feather edges overlapping the 1in-
clined faces of the adjacent segments, cams
‘adapted to contact the cylindric members for

shifting the movable segments inwardly car-

rying the intermediate segments thereby,
‘and hydraulically operated means for re-
tracting said segments simultaneously.

115
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- 10. In a machine of the class described ra-

dially movable power operated segments '
“having outwardly inclined plane non-shoul-
| dered surfaces on each side of the compres-

sion surfaces, guide blocks between said seg-

ments, intermediate segments yieldingly se-
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cured to the guide blocks and between said ing to simultaneously retract the alternate i
power operated segments and provided with | segments.

teather edges overlapping the inclined faces In testimony whereof I have hereunto sub-

of the adjacent segments, a press, cams posi- | scribed my name in the presence of two sub-
tively connected therewith for shifting the | scribing witnesses.

power operated segments inwardly carrying ALFRED SHACKLETON.
the mntermediate segments thereby. cables op- Witnesses :
erated by the press or jack for retracting C. W. Hiris,

said first named segments, and springs act- | J. W. AncGELL.
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