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Te all whom it may concern:
Be it known that we, ALFRED W ELLS CASE

and LAWRENCE W. CASE citizens of the

- United States, residing at ItIighl::md Park, in
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the county of Iartford and State of Connec-
ticut, have invented certain new and useful
Improvements in Pualp-Board-Making Ma-
chines, of which the following is a specifica-
tiomn.

Thisinvention relatestoa machine for mak-
ing board from fibrous materials which 1s par-
ticularly adapted for working leather-pulp,
but which can be employed for making thick
or thin board from pulp containing other
fibrous stock.

The object of the invention is the produe-

tion of a. machine 1n which clean or greasy
stock of any length of fiber can be worked |
equally well in an inexpensive manner into

different thicknesses of board which will have
a firm, uniform, and homogeneous texture,

with the fibers so laid that it cannot be split

or soaked and separated into layers, and
which will have a surface capable of very
simooth finish. |

In the machine which is illustrated in the
accompanying drawings as embodying the in-

vention the pulp containing leather or other
fibrous material, pumped directly from the

beating-engine, if desired, is allowed by au-
tomatically-operating means to flow into hop-

pers, from which 1t 1s passed by feeders to

slow-running feed-rolls. Rapidly-rotating
distributing-cylinders catch the pulp from
the feed-rolls and throw it upon an endless
wire-cloth or felt apron. The pulp upon the
wire-cloth, after having its edges properly
cared for, is carried beneath another endless
wire-cloth or felt apron, and between these
it is subjected to the gradually-increasing
squeeze of pressure-cylinders until it is suffi-
ciently compacted, and then the continuous
web into which it is formed is cut into sheets
of sizes that are convenient for handling.
The wire-cloths during their return travel
pass stretching and ﬂ'mdmﬂ rolis and wash-
ing-jets which clean them of material which
has become embedded in their meshes.
Figure 1 of the accompanying drawings
shows a side elevation of a portion of a ma-
chine which embodies the invention. If1g. 2
shows a side elevation of the other portion of |

4

‘the hopper.

the machine. Fig. 3 shows a side elevation,
with parts cut in sectlon of the hopper eud
of the machine. If1g. 4 Shous a slde eleva-
tion, with parts In SE‘,LUOI] of the cutter end
of the machine. Fig. o shows a plan of the
cutter end of the maohme, and Fig. 6 shows
a side view of the catter-cy hndem

Pulp containing leather or other fibrous
material in a comparatively thick condition

is circulated, usually by a pump, through the

pipe 1, that, above the hoppers 2, of which
there may be any desired number, has spolts

3. The feed-pipe preferably 1s turned back

over itself, so that when there is a flow of

pulp tlnmwh it there will always be some

pressure 1n the lower section at the spouts.
In each of the spouts is a valve 4, and con-

nected with the spindle- of each xﬂlve is an-

arm 5, that is joined by a rod 6 with a fioat
7 in the hopper beneath. When the level of
the pulp in a hopper is lowered, the dropping
of the float in that hopper opens the valve in
the spout above and permits the pulp to flow
from the feed-pipe to replenish the supply in
In this manner all of the hop
pers are kept supplied with pulp.
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Mounted upon a shaft near the bottom of

each hopperis afeederd.
connected with the end of each of these feeder-

A rocker-arm 9 is

8o -

shafts, and these rocker-arms are joined bya, :

bar 10

smtable means. Throueh the mediam of
this crank and the rocker-arms these feeders
are rapidly oscillated, so that the feeding-

ribs 14 force the desued quantities of pulpf

through the bottoms of the hOppels upon the
smfaees of the feeding-rolls 15.

tom of each of the hoppers. The journals
of the feeding-rolls are held in bearings in
brackets 10, mounted upon a portion of the

The shaft of one of the feeders is

also provided with a rocker-arm 11,'and this
arm is connected by a link 12 mth a crank-
disk 13, that is adapted to be rotated by any

90

A feeding-
roll is located at the opening through the bot-.-

95

frame of the machine, and upon each jour-

nal is a pulley 17, adcmted to be belted to any
suitable source “of driving power. ‘TI'hese
rolls are designed to run s:lowly

In front of and in juxtaposition to each of

the feed-rolls is a distributing-cylinder 18.

100

The shafts of these cylinders are held by ',

bearings 1n brackets 19 and ave plovlded
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with pulleys 20,which are belted so as to ro-

 tate the distributing-cylinders rapidly. The

10

peripheral surfaces of these cvlinders may

be covered with carding-cloth, picker-teeth,
brush-bristles, - or similar materials, which

will piek the pulp from the feed-rolls and

then by centrifugal action throw it, with the
fibers, in a promiscous mass upon the sur-
face of the endless apron 21, which prefer-
ably is wire-cloth, but which may be felt or

any other fabrie having sufficiently - open

~ mesh.
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The feeder in each hopper advances the

pulp rapidly to the feed-rolls, which carry it

in. suitable quantities to the distributing-
cylinders, and these ¢ylinders deposit it in
an even layer upon the apron. The eylin-
ders are so near to each other that the fibers
are matted together when deposited and form
a web with a texture thatis homogeneous and

not stratified, although of eourse each suc-
ceeding cylinder deposits pulp upon that de-
. The rap- |

~1dity of movement of the feeders determines

posited by the precedingeylinder.

the amount of pulp fed, and their rate of
speed, together with the number of hoppers
in use, determines the amount of material de-

‘posited upon the apron. The number of hop-

pers in use may be varied according to the
amount of stock it is desired in the finished

sheets, but with a fixed number of hoppers

the thickness of the sheets is regulated by
the speed of the feeders.

An arm 22 is connected with the crank-
disk 13, so as to be rocked when the machine
1S 1n operation. By means of a link 23 this
arm is connected with an angle-lever 24, that
18 attached to a rod 25 that extends trans-
versely of the machine and is movably sup-

ported by brackets mounted on the side
~frames. On this rod, near each side of the
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machine, is an edging-brush 26, formed of
rabber or other suitable material. Tliese

edgers are, through the connection with the

crank, moved transversely of the machine

over the top of the wire-cloth 21, so as to.

crowd the edgesof the pulp as it comés along
and insure a straight edge of uniform thick-
ness. The soft pulp has a tendency to thin

out along the edges, and if it were not for

these edgers the edges of the web would be
thinner than the other portions and thus pro-
duce sheets of varying thickness, which is
nundesirable. - |

After the pulp has been edged it is carried

by the traveling wire - cloth 21 beneath an

upper endless wire-cloth 27, which converges

toward and runs close to the top of the lower

wire-cloth. As the wire-cloths run together
gradually water is expressed without spread-
ing or crushing out the soft pulp. The wire-
cloths with the pulp between travel together
for some distance between the upper and
lower squeeze-rolls 28, that are supported by
bearings in brackets 29, mounted upon the
side frames 30 of the machine, so that they
alternate with each other. Theserollssqueeze

ing up the texture of the mass of fibers, as

| the wire-cloths together and causeé them to
express water from the pulp without break-
70

would be liable to occur if the soft pulp were

first subjected to
above the other. - -

press - rolls arranged one =~ = .

Afterthe pulphasbecomesosolidified by the S

expression of waler that it will not be forced

5

back when pressed, -the web is passed be- =
tween press-rolls 31, arranged in pairs one

above the other. The lower of these press-

rolls are held in bearings in brackets 32,

mounted upon the side frames of the ma-
chine; and the upper of these rolls are held-
in bearings in levers 33, that are pivoted to
‘the brackets and that are provided with ad- -
Justable weights 34. These weights on the
levers are arranged so that the upper rolls
press down upon and subject the pulptoa -
gradually-increasing pressure as it advances -

for continuing the solidifieation of the pulp. =
The pressing of the pulp is concluded by -

passing the wire-cloths between the feed-cyl- .
inders 55. T'he shaft of the lower of these B
eylinders is held in bearings attached to

.9;‘-_._ =

standards 56, mounted on the side 'fmmes_,. SRR

while the upper e¢ylinder is held down by le- -
vers o7, pitvoted to the standards and pro-
The pivotal
-supports of these levers that hold the upper

vided with heavy weights 38.

95

roll are adjustable by hand-wheels 39, at- =~
tached to threaded spindles that turn in the =

upper ends of the standards. 7The shafts of

100

these rolls are provided with intermeshing -

gear-wheels 40, and the lower shaft is also-

provided with a worm - wheel 41, in whichf__'-_:32" " ~.- _'""-

| meshes a worm on a shaft 42, that extends =~ .
longitudinally of the machine and hasa driv- 10:
By these mechanismsthecyl- =

ing-pulley 43.

tos

inders 85 are rotated and caused to draw be- -

tween them the wire-cloths and intermediate.

pulp. Afterpassingthese cylindersthelower S

‘wire-cloth runs around an idler-roll 44 and
then over a stretching-roll 45, the shaft of

110 -

which is held in bearings mounted upon ver- -

tical serew-threaded spindles 46. ¥From the -
stretching-roll the wire-cloth passes beneath
the 1idler-roll 47 over a guiding-roll 48 and.
after passing around an idler-roll 49 travels

back to the rolls 50, that support the wire-

cloth beneath the hoppers.

Theguide-roll 48 o
18 arranged with a common screw adjust-

ment 51, whereby it may be moved, so as to Iz'd_ﬁ

cause the cloth to run straight upon the ___cﬂ-

inders and rolls.

Located near the guiding-roll isa perforated = =
pipe 52, that is connected with a water-sup-

ply. By means of this jets of water may be

125 o

sprayed upon the lower wire-cloth for wash-

ing out matter that has becoime embedded in

its meshes. DBeneath the sprayerisatray 53

for catching the water that is used for wash-

ing the cloth. o

The upper wire-cloth after passing the cyl'-_- e

inders 35 passes under a tightening-roll 54,

that is supported in a common manner upon

| vertical threaded spindles 55, and then over
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the feed-cylinders 35 over a supporting-roll

633,072 | 8

a cuiding-roll 56.
placed a perforated pipe 57, that is connected
with a water-supply, whereby the upper wire-
cloth may be washed and the pulp loosened
from the meshes of the cloth. A tray 58 1s
located beneath this sprayer to catch the wa-
ter that is emitted. I'rom the guiding-roll
the upper cloth travels around an idler-roll

59 and then to the first of the squeeze-rolls28.

The compactled web of pulp is carried from

60 to cutter-cylinders 61. Hach of these cyl-
inders has a saw-toothed cutting-blade, al-
though Dblades of other forms may be em-
ployed, if desired. The shaftsof the cutter-
cylinders are supported in bearings fastened
to standards 62, mounted on the side frames
of the machine. The shafts of these cylin-
ders are provided withintermeshing gears 63,
the upper preferably being one-half the size
of the lower, so that the upper cylinder will
rotate twice as fast as the lower. 'I'he lower
shaft also has a worm-wheel 64, meshing with
which is a worm 05 on the main driving-shaft
42, The cutring-teeth of the knives are ar-
raunged so that the points of one will pass be-
tween the points of the other. As theupper
cylinder rotates twice as fast as the lower,
when the teeth of the lower knife come around
and are thrust into the web the teeth of the
upper knife come down and pass between
those of the lower knife, thus severing the
web. This severing is aceomplished by a cut
in the direction of the length of the web and
in the direction in which it is moving, for the
points of the upper knife are passing twice
as fast as the points of the lower knife and
as the web is being fed. Thus the bladesact
togetherto make a 1onn"1tndmal separation as
well as a transverse shem With this form

- of blades the wet web of fibrous material,
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which is usually difficult to cut, is severed
very satisfactorily. As the uppercutter-cyl-
inder travels for this purpose twice as fast as
the lower, the lower is provided with a recess
66 into which the web sinks, so that the first
time the upper knife comes around its points
will not reach the web.

T'o assist the feed-cylinders in moving the
wire-cloths, the shafts of several of the press-
rolls 31 are provided with intermeshing gears
67, and the lower of these shafts have worm-
wheels 71, meshing with which are worms 63
on a shaft 69, that has a duvmw—pullev 70.

The feedels pass the stock, which 1s sup-
plied to the hoppers in suitable quantities, to
the feeding-rolls, that deliver it evenly to the
distributing-cylinders, which throw it upon
the wire-cloth in a desirable state. With this
manner of feeding, stock that is greasy and
has long fibers may be utilized in a compara-
tively thick condition, and as but i1ttle water
is required the texture of the mass of inter-
mingled fibers is not destroyed by the ex-
pression of water and there 1s butlittle waste,
for no amount of stock passes away with the
water that 1s expressed.

Near this guiding-roll is |

ished sheet.

Many different thicknesses of board may be
formed on this machine, for the fibers may be
thrown togetherin sufﬁment quantities by the

distr 1but1nﬂ'— cylinders to form a web of con-

siderable thlckness, and with thick board

70

there is no ply that can be split or soaked so

as tobetornapart. For thesereasonsleather
fiber mnay be successfully worked in this ma-
chine and made intoboard thatissuccesstully
employed in shoe factories.

The wet web is gradually compacted, first

75

by the converging wire-cloths, then by the ?

alter nate]y-mmnﬂed rolls, aud afterward by

S0

the superposed rolls, and finally by the pres-

sure of the feeding-cylinders.

asunder the mass or disarranging the Inter-
mingled fibers.

Althou oh the stock is placed upon the wire-
cloth so as to be without ply, one side may be
of one color and the other side another color
by differently coloring the stock in the hop-
pers, for the stock from the first hopper will
lie upon one side and the stock from the last
hopper will lie upon the other side of the fin-
After the sheets have been cut
from the web they are dried and pressed,. or
calendered, or otherwise finished in the usual
manner. |

We ¢laim as our invention— o

1. In combination in a board-forming ma-
chine, a hopper, a feeder located in the hop-
per, motatmn centrifugally-acting distribut-
ing-cylinder adJacent to the feeder, meansfor

In this man-
ner the web 1s compauted without tearing

Q0
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rot&tmn the distributing- cyhndel a travel-

mg apron passmwad]aeent tothe distributing-

cylinder, means for moving the apron, and
squeeze- rolls for cempactmw the material de-
posited upon theapron, sub%tantmllj asspecl-

fied.
2. In eombmatlon in a board- f01 mlnﬂ' ma-

105

chine, a plural number of hoppers, a feedm |

loeated in each hopper, a rotating centrifu-
cally-acting distributing-cylinder ad,]acent to
each feeder, means for rotating the distribut-
ing- e}?hndels atraveling

moving the apron, and squeeze-rolls for com-
pactmn the material distributed upon the
apron, substantially as specified.

3. In combmatmn in a board-forming ma-
chine, a hopper, an osecillating feeder loea,ted

in the hopper, meansfor Gscillating the feeder,

a rotating centrifugally-acting distributing-

cylinder ad,]aeent to the feedel means for ro-

apron passingadja-
cent to the distributing-cylinders, means for

ITO -
11§

120

tating the distributing- cylmder a travellng
apron passing :;Ld]a,c,ent to the distributing-

cylinder, means for moving the apron, and
squeeze- rolls for compactmﬂ' {he material dis-

tributed upon the apron, substantially as

ied.

speci

4, In combination in & board forming ma-
chine, a hopper, a feeding-roll located a,d;]a-
cent to an opening 1In the hopper, means for
rotating the feeding-roll, a rotating centrifu-

aally- &etmw dlstubumw-—cy]mder ad;aeent to
| the feedmmwl] means for mmtmn the dls-

125
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eling apron passing
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tributing-cylinder, a traveling apron passing
adjacent to the distributing-cylinder, means
for moving the apron, and squeeze-rolls for
compacting the material distributed upon the
apron, substantially as specified.

5. In combination in a board- forming ma-
chine,a hopper,an oscillating feeder located in
the hopper, means for osmllatmﬂ' thefeeder, a
feeding-roll located adjacent to an opening in
thehopper,meansforrotatingthe feeding-roll,
a rotating centrifugally-acting distributing-
cylinder ad,]aeent to the feeding-roll, mea,ns
for rotating the distributing- evlmder a frav-
eling apron passing adJaeent to the dlstrlb-
uting-cylinder, means for moving the apron,
and squeeze-rolls for compacting the material
distributed upon the apron, substantially as
specified.

6. In combination in a board-for ming ma-
chine, a supply-pipe, hoppers located below
outlets in the supply-pipe, valves in the sup-
ply-pipe outlets, floats in the hoppers, con-
nections between the valves and the floats, a
centrifugally-acting distributing-cylinder ad-

jacent to an opening in each hopper, means

for rotating the distributing-cylinder, a trav-
adjacent to the distrib-
uting-cylinder, means for moving the apron,
and squeeze-rolls for compacting the material
distributed upon the apron, substantially as
specified.

7. In combination in a board-for ming ma-
chine, a hopper, a rotating eentnfun‘ally-act—
ing distributing-cylinder adjaee’nt to an open-
ing in the hopper, means forrotating the dis-
tributing-cylinder, traveling aprons converg-

ing toward each other and running together
first above and then beneath a squeeze-roll,

means for moving the aprons, and squeeze-
rolls arranged alternately above and below

the aprons, substantially as specified.

8. In combination in a board-forming ma-

chine, a hopper, a rotating centrifugally-act--

ing distributing-cylinder adjacentto an open-

ing in the hopper, means for rotating the dis--

tributing-cylinder, traveling aprons running
together first above and and then beneath a
squeeze-roll, means for moving the aprons,
squeeze-rolls arranged alternately above and
below the aprong, and press-rollsarranged one
above the other, substantially as specified.
9. In combination in a board-forming ma-
chine, a hopper, a rotating centrifugally-act-
ing distributing-cylinder adjacent to an open-
ing in the hopper, means for rotating the dis-
tributing-cylinder, traveling aprons running

together between squeeze-rolls, means for

moving the aprons, edgers located above the
upper surface of the lower apron for keeping
the edges of the pulp of uniform thickness,
means for moving the edgers, and squeeze-
rolls for expressing the Water fIOIIl the pulp,
substantially as speelﬁed

10. In combination in a boa,r_d-formmg ma-
chine, a hopper, a rotating centrifugally-act-

‘Ing distributing-cylinder adjacent toan open-
ing 1n the hopper, means for rotating the dis- |

tributing-cylinder, tr avelmn' aprons runmnﬂ‘ o

located alternately above and below the

' together between squeeze- 10118 squeeze- 1‘0118‘.__":1'-_ C
70

aprons, press-rolls arranged one above the -
other, feed-cylinders arranged one above the - =
other, means for rotating the feed-cylinders, .~
and means for rotating the press- mlls sub-—

stantially as specified.

11. In combination in a board- f01 ming ma-—:f
chine, a hOppel a IOfJ&tlnﬂ‘ centr 1fu{raﬂy-act_:

- ing dlstubu’rmﬂ' cylinder aud,]aeent toanopen-

ing in the hopper., means for rotating the dis-

tributing - eylinder,

squeeze-rolls, traveling.
aprons running together between squeeze-

30 ] . 3

rolls, means for moving the aprons, cutter-

cylinders, and means for rotating the cutter-

cylinders, substautlally as speclﬁed

12. In combinationin a board-forming ma- _' N
chine, a hopper, a rotating eentmfuwally-act_g

ing distributin g-eylinder adjacenttoanopen- - -
ing In the hopper; means for rotating the dis- =

tributing-cylinder,
aprons running together between squeeze-

squeeze -rolls, traveling ==

rolls, means for moving the aprons, a e¢ylin- =+
der bearing a toothed knife, a cylinder bear- - .
ing a complementary  toothed knife, and -
means for rotating one cylinder faster than

the other, substammlly as specified.

95
13. In combination in a board- forming ma- o

chine, a hopper, a feeder located in the hop- "
per, means for operating the feeder, a feed- -~ -
ing-roll located adjacent to an openinginthe - . -

hopper means for rotating the feeding-roil,

a rotating centrifugally-acting dlstllbutmﬂ'-'{f_-f”
cylinder, means for rotating the distributin g-
cylinder, a traveling apron passing adjacent
to the distributing-cylinder, edgers movable =

transversely of the apron, means for moving
alternately - arranged squeeze- .~

the edgers,

105

rolls, superposed press-rolls, feed-cylinders,
means for rotating the feed-cylinders, cutter- .~

cy]

CYy. subsbantlally as Specmed

linders

inders, and means for rotating the cutter- ~ -
14. In combination in a board-forming ma-

chine, a hopper, a feeder located in the hop-
per, means for operating the feeder, a feed- = -
ing-roll located adjacent to an opening in the

hopper means for rotating the feeding-roll,

a rotating centrifugally-acting distributing_—‘-s_
cylinder, means for rotating the distributing- ~ -
cylinder, a traveling apron passing ad;;acent_? o
to the d1st11but1nn*-cyhndel edgers movable

transversely of the apron, means for moving

the edgers, an apron passing along with the . -
apron carryin g the pulp, alternately-armnged it

ders, cutter-cylinders, means for rotating the

‘squeeze-rolls, superposed press-rolls, feed-
cylinders, means for rotating the feed-cylin- = -
125

cutter-cylinders, tightening-rolls for stretch- -
ing the aprons, guiding-rolls forstraightening -
the aprons, and sprayers for washmw the-_-f'-_: o

aprons, substantially as specified.
ALFRED WELLS CASE.

LAWRENCE W. CASE.

Witnesses:
| E. C. STANLEY,
R. N. STANLEY.
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