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~Unrrep StaTES PATENT OFFICE.

CHARLES SMITIH, OF BELLEVILLE, NEW JERSEY.

MACHINE FOR SCREENING PULP.

SPECIFICATION forming paift :be Letters Patent No. 630,123, dated August 1, 1899,
| Application filed Ostober 8, 1898.: Serial No. 692,986, (No model.) |

To all whom &t may concern: .
Be it known that I, CHARLES SMITH, & citi-
zen of the United States, and a resident of

]

Belleville, in the county of Essex and State

of New Jersey, haveinvented certain newand
aseful Improvements in Machines for Screen-
ing Pulp, of which the following is a specifi-
cation. | _

The invention relates to improvements in
machines for sereening pulp, and pertains
more particularly to machines for sereening

‘wood-pulp for usein the manutacture of paper.
In the manufacture of wood-pulp the pulp

ig taken from the usual grinder to the initial
sereen, when speaking of mechanical wood-

nulp, and thence subjected to treatment on

the machine made the subject of the present

application, or when speaking of chemical

wood-pulp the pulp is taken from the digester
and thence subjected totreatment by the ma-
chine made the subject hereof.

after having passed through the machine

" made the subject of this application is de-
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livered to the ‘‘ wet-machine” and prepared
for commercial sale in the well-known form
or delivered to the paper-making machines,
as the mill-owner may elect.
pulp after treatment by the present machine
and when utilized at once in the manufac-
ture of paper is taken from the wet-machine
and delivered to the ‘“beater,” where it 1s
mixed with other pulp and other ingredients,

and then delivered to the ‘‘stuff-chest,”

whence it is transferred to the regular paper

machinery, whether of the cylinder or Four-

drinier type. - | | -
Phe object of the present invention s to

produceamachine which will effectually,rap-

idly, and automatically screen the pulp with
less water and labor than at present required
in the sereening of wood-pulp; and to thisend
the invention consists in the novel features
and combinations hereinafterdescribed, and
particularly pointed out in the claims.

The invention will be fully understood from
the detailed description hereinafter pre-
sented, reference being had to the accompa-
nying drawings, in which—

Figure 1 is a side elevation, partly broken
away,of a machine constructed in accordance
with and embodying the invention. Tig. 21s
an end view of same, taken from the right-

The pulp

Ordinarily the .

hand side of Fig. 1. Tig. 3is a top view,
partly broken away, of one of the upper two
corresponding troughs which receive the

55

wood -pulp and direct the same upon the

screens. Ilig. 4 is a side elevation of same.
Fig. 5is an end view of same.
view, partly broken away, of one of the four
intermediate troughs which in one compart-
mentreceive the screened pulp and in another
compartment receive the pulp to be screened.

Kig. 618 a top

6o

Fig. 7 is a side elevation .of same. FKig. 8is -

a vertical transverse section of same on the
dotted line 8 8 of Fig. 7. Tig. 9is atop view,
partly broken away, of one of the two lower
corresponding troughs. Fig. 10isa side ele-

65

vation, partly broken away, of same. Fig.

11 is an end view of same. Fig.12 1s an en-
larged top view, partly broken away;, of one
of the sereens through which the pulp of
proper grade passes and over which the pulp
to be acted upon by the lower screens moves.
Fig. 13 is a side elevation, partly broken
away, of same. Fig. 14 is an enlarged de-
tached top view, partly broken away, of one

of the inclined plateslocated below the screens

to receive the pulp which passes through the
screens and conduct the same to the receiv-
ing-troughs therefor; and Iig. 15 is a side
elevation, partly broken away, of same.
The machineis of general rectangularform,
as indicated in Figs. 1 and 2, and comprises

the corner standards or supports 1 2, which

are connected at their upper ends by the hori-
zontal beam 3 and at their lower ends by the

receptacle 4, which is entirely open at its up--

per end and has theinclined converging bot-
tom walls 5 5, leading to the outlet-pipe 6 for
the pulp which has passed over the screens
and contains splinters and other matter re-
quiring the pulp to be subjected to the action
of the refining-engine or to be reground.

70

75

30

90

Intermediate the corner-standards 11 are -

secured the series of troughs numbered 7 8 Y

10, and intermediate the corner-standards 2 2.

are secured the corresponding series of

tronghs numbered 1112 13 14.  The troughs

7 11 correspond with one another, the troughs
3, 9,12, and 13 correspond with one another,
and the trounghs 10 and 14 correspond with
one another.

95
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The form and construction of

the troughs 7 11 are shown upon an enlarged
scale in Figs. 3,4,and 5. The form and con- -+ -




~ struction of the troughs 8, 9, 12, and 13 are

]

presented on an enlarged scale in Figs. G, 7 ,
and 8, and the form and construction of the
troughs 10 and 14 are illustrated on an en-
larged scale in Figs. 9, 10, and 11. N

- The troughs numbered 7 to 14, inclusive,

~are each provided at each end with the up-

I10
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per and lower eyes numbered 15 16, respec- .

tively, by means of which and the bolts 17
sald troughs are secured between the corner-

standards 1 1 and 2 2, respectively, which

standards, as illustrated in Tig. 1, are pro-
vided with the elongated slots 18 to receive
said bolts 17 and permit of the vertical adjust-
ment of the said troughs numbered 7 to 14,
inclusive. The troughs 7 to 10 snugly fit be-
tween the standards 1 1, and each is inde-

- pendently adjustable in a vertical direction

20

- poseofadjusting the troughs 7 to 14, inclusive,
18 to effect the adjustment of the ineclination
of the screens hereinafter referred to and to
retain said troughs in proper alinement with |
sald 'screens to deliver the pulp thereto, as

25
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by means of the bolts 17 and slots 18. The
troughs 11 to 14,inclusive, likewise fit snugly
between the corner-standards 2 2 and are ren-
dered adjustable in a vertical direction by
means of the bolts 17 and slots 18. The pur-

hereinafter more fully explained.
- The upper troughs 7 and 11 have a single

Figs. 6 and 8, the compartments 21 being to
| trated by dotted lines in Fig. 1 and by full
direct the same upon the screens to which . |
sald compartments lead, while the compart- | 73 911 12 13, inclusive, support the upper
~ments 22 in said troughs numbered 8 912 13,
1nclusive, receive the graded pulp which has
passed through the respective screens and
permit the delivery of the same to the vertical
pipe-sections 24, which, as illustrated more
clearly in Fig. 2, extend downward from one
compartment 22 to ‘the compartments 22 be-
lowand finally direct the pulp into the branch
pipes 25 27,leading into the finaldelivery-pipe

recelve the pulp from the supply-pipes 23 and

26 for the pulp. The compartment 22 of the

50

trough 12 is connected by the pipe-section 24
with the compartment 22 of the trou gh13,and

the compartment 22 of the trough 13 leads to

- the single compariment of the trough 14, and

the trough 14 is connected by the branch 25

- withthe main delivery-pipe 26 for the sereened

55

22 of the trough 8 is connected by the pipe-

- 60

pulp, as shown in Fig. 2 and by the dotted

lines in Kig. 1, and likewise the compartment

section 24 with the compartment 22 of the
trough 9, and the compartment 22 of the
trough 3 is by :a similar pipe-section 24 con-

nected with the single compartment of the

trough 10, which by means of the branch

pipe 271s connected with the aforesaid main

‘delivery-pipe 26 for the screened pulp. 'The
“branch pipes 25 27 lead from the opposite

‘ends -of the machine to the one delivery-pipe
26, as indicated in Figs. 1 and 2, and the.pipe

| directly upon the screens.

€3),123

| 26 conducts all of the sereened pulp from the

machine, while the pulp which has not passed
through but has moved over the screens en-

ters the receptacle 4 and is delivered from the
| machine by means of the pipe 6.

It will be
observed upon reference to Fig. 8 that the
troughs 89 12 13, inclusive, are so constructed
that the pulp entering the compartments 21
from the supply-pipes 28 may pass below the
compartments22,and thusconveniently reach
the screens. |

Referring to Fig. 1, the screens are denoted
by the numerals 28, and the ineclined plates
by which the pulp passing through the sereens
is caught and directed to ‘the compartments
22 of the troughs 8 9 12 13 and to the single
compartments of the troughs 10 and 14 are
designated by the numerals 29, one of said
inclined plates 29 being below-each of the said
screens 23, as shown in Fig. 1. The sereens
28 are of perforated metal, as more clearly

[ shown in Figs. 2 and 12, securely fastened at

their edges to the metallic frames 30, which
are of rectangular shape and are formed with
the vertical sides 81 and transverse flanges
02. 'The screens 28 are secured to the flanges
52 of the frame 30, as shown in Fig. 12, and

the sides 31 of the frames 30 constitute, with
| the screens 28, shallow troughs to receive the
| pulp leaving the supply-pipes.
compartment to receive the pulp from the
supply-pipes 19 20, while the troughs nam-
- bered 8 9 12 13, inclusive, have the compart-
ments 21 22, as more clearly illustrated in

The frames
30 have at their upper ends the eyes 33, as
clearly shown in Tigs. 12 and 13, and these
eyes by means of ordinary bolts are con-
nected with the eyes 34, cast upon the troughs
7 8 9 11 12 13, inclusive, and clearly illus-

lines in Figs. 4, 5,.and 8, and thus the troughs

ends of the screens, and since said trou ghsare
independently adjustable,as above described,
1t is apparent that by adjusting the said
troughs the inclination of said screens may
be regulated at will. The troughs 7, 8, 9, 11,
12, and 13 are each formed with the discharge
lip or chute 85, which, as illustrated by dot-
ted lines in Fig. 1, projects over the upper
edges of the screens 28 and delivers the pulp
Atthat end of the
screen-trames 30 opposite to the eyes 33 are
formed the eyes 36, which receive the bolts
37, by which the upper ends of the frames 38

70
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for the inclined plates 29 are secured to the

vertical straps 3940, (shown in Fig. 1,) whose

purpose will be hereinafter explained. The
eyes ob of the scéreen-frames 30 are passed be-
tween the eyes41 of the frames 38, and hence
the bolts 37, passing through the straps 39 40,

serve 1o connect the frames 30 and 38 to-
gether and to said straps. The frame 38 is

more clearly illustrated in Figs.14and 15, in

which it will be seen that said frame con-
forms substantially in outline with the frame

20 for the screens 28 and is formed with the

vertical sides 42 and transverse flange 43, to
the latter of which the inclined plate 29 is
securely fastened, while the sides 42 consti-
tute, with said plate 29, a shallow trough by

120
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which the pulp which has passed through the |

sereen 28 is directéd to the compartment 22
of the troughs 8 9 12 13, inclusive, and to the
single compartments of the troughs 10 and
14. The eyes 41 of the frames 83 turn up-
ward and the eves 36 of the frames 30 turn
downward, and hence the adjoining ends of
the said frames 30 and 38 may be brought
close together and have a pivotal action upon
the bolts 37 without interfering with one
another and without undue friction. 'The

lower ends of the frames 38 for the inclined

plates 29, or those ends which are opposite to

the end of said frames 38, having the eyes 41,

are supported upon the flanges 44, cast upon
the troughs 8, 9, 10, 12, 13, and 14, as illas-
trated by the dotted linesin Fig. 1, and which
flanges are clearly illustrated in KFigs. 6, S, 9,
and 11, and thus the lower ends of the frames
38, carrying the inclined plates 29, are sup-
ported upon the troughs and may likewise
have their inclination adjusted by the ad-
justment of the troughs. In the arrange-

ment of the sereens 28 and inclined plates 29

it will be observed upon reference to ¥ig. 1
that below each sereen 28 thereis an inclined
plate 29, and that each screen 23 18 mounted
to receive the wood-pulp from one of the sup-
ply-troughs, and that the lower end of each
inclined plate 29 is so mounted as to deliver
the pulp which has passed through the
screen directly toa receiving-trough theretor.
It will also be observed upon reference to Kig.
1 that such of the pulp as does not pass
through the screen 28 upon which it is de-
livered will pass over the lower end of sald
screen and fall upon the next lower screen,
through or over which it must pass. Eachof
the screens 28 has means for its independent
supply of the pulp, and each of the inclined
plates 29 leads to an independent delivery-
compartment, into which the pulp falling
upon it will pass. The pipes for supplylng
the sereens with the pulp are independent of
one another:; but the delivery-pipes for con-
veying the screened pulp from the machine
are substantially connected together and lead
to the one delivery-pipe 20.

The bolts 37, which connect the lower ends
of the screen-frames 30 with the upper ends
of the inclined plate-frames 38 and unite the
said ends of the said frames with the straps
39 40, respectively, substantially sustain the
weight of the frames 30 38, and said straps 59

40 are suspended from the links 45, which are

suspended from the endsof the walking-beams
46.  The straps 39 40, bolts 37, links 45, and
walking-beams 46 are in duplicate, one set
thereof being at each side of the machine,
and said walking-beams 46 are, as shown in

Fig. 2, connected adjacent to one end with

the lower ends of the eccentric-straps 47, sus-
pended from eccentries on the ends of ‘the
transverse shaft 48, located over the machine
and receiving the power-wheel 49, by which
power may be communicated to the shaft 43
for the purpose of imparting to the eccentric-

straps 47 a vertical reciprocation and to cause

said straps to oscillate the walking-beams 406

in order that the latter, through the straps 39
40, may oscillate the sercens 28 and plates 29,
the objeet of oscillating the said plates and
sereens being to facilitate their operation and
increase the capacity and operative speed of
themachine. The oscillating motionimpart-
ed to the screens 28 and plates 29 is limited,
but is somewhat quick, and hence the pulp
is aided in its discharge through and over the
sereens 28 and in its discharge over the in-
clined plates 29. It isintended that the jar-
ring or shaking of the screens 28 and plates

29 shall continue during the entire operation

of the machine.

The pulp which issupplied through the pipe
20 to the trough 11 passes upon the upper
right-hand screen 28, and that portion of the
pulp which then passes through said screen
and falls upon the upper right-hand plate 29
is received by the compartment 22 of the
trough 12, and through the pipe-sections 24
and branch pipe 25 is conducted to the de-
livery-pipe 26. That portion of the pulp
which does not pass through the upper right-
hand screen 28, but moves over the same, re-
quires further treatment, and it falls directly
upon the upper left-hand screen 28 and com-
mingles with the pulp supplied thereto by the
pipe 19 and trough 7. The pulp which passes
through the upper left-hand screen 28 will fall
upon the upper left-hand inclined plate 29
and be by the latter conducted to the com-
partment 22 of the trough 8, from which it
will pass through the pipes 24 and branch 27
to the main delivery-pipe 26. The pulp which
does not pass through the upper left-hand

70

80.

g0

95

LOG

105

sereen 28, but moves over the same, will fall

upon the second right-hand screen 28 and be
commingled with the pulp fed theretofromthe
trough 12 and be acted upon by said screen.
The pulp which passes through the second
right-hand screen 28 will fall upon the second
right-hand inclined plate 29 and be delivered
tothe receiving-compartment of thetrough 13,

110

and thence find its way to the main delivery-

| pipe 26, while that portion of the pulp which

does not pass through the second right-hand
screen 28, but moves over the same, will fall
upon the second left-hand screen 28 and be-
come mixed with the fresh pulp fed to said
screen by the supply-pipe 23 and trough S.

115
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The pulp which passes through the meshes or |

apertures of the second left-hand sereen 28
will fall upon the second left-hand inclined
plate 29 and be by the latter conducted to the
receiving-compartment 22 of the trough 9 and
find its way to the main delivery-pipe 20,
while that portion of the pulp which does not

hand screen 28 will fall upon the third or
bottom right-hand screen 28 and become com-
mingled with the pulp fed to said screen

| through the pipe 23 and trough 13, and that

125

pass through but movesover the second left-

130

nortion of the pulp which passes through the '

' third or bottom right-hand sereen will fall.
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upon the -third or bottom right-hand plate 29 ]

and be conducted directly to the trough 14,
from which it will escape through the branch
pipe 25 to the main delivery-pipe 26. The

~pulp which moves over instead of through

the third or bottom right-hand screen 28 will
fall upon the upper end of the third or bot-
tom left-hand sereen 28 and mix with the
pulp being fed to the said screen from the
supply-pipe 23 and trough 9, and the pulp
which passes through this third or bottom
left-hand screen 28 will fall upon the third or

bottom left-hand plate 29 and be by it con-
ducted directly to the trough 10, from which
1t will pass to the branch pipe 27 and thence
to the main delivery-pipe 26. The pulp which

- does not pass through the third or bottom left-

20

25
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1Indicated in the claims, what I claim as new,
and desire to secure by Letters Patent, is—

55
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hand screen 28, but moves over said screen,
will fall into the receptacle 4, from ‘which it

may be removed through the pipe 6 or in any
other convenient way. It will be observed
that each of the screens 28 below the top

pulp for separation also receives the pulp
which haspassed overinstead of through the

screens above it, and hence all of the screens |
are 1n active simultaneous use in the screen-

ing of the fresh pulp, and in addition thereto

all of the screens below the top screen are
acting upon the pulp which has passed over

instead of through the screens above them.

In the machine shown in the accompanying
drawings three inclined screens 28 and three

inclined plates 29 extend inward from the op-

posite ends or sides of the machine; but the

invention is notlimited to the use of any spe-
cial number of the screens and plates extend-
ing inward from the end or side of the ma-

chine, and the number of these screens and
plates will be increased or diminished in ac-

cordance with the capacity of machine de-
sired and the will of the manufacturer or
user of the machines., S
Without limiting the invention to details
of form or construction other than expressly

1. In a machine for screening pulp, the se-
ries of inclined screens whose mesh is adapt-
ed for the screening of pulp, and means for

delivering the pulp flushed with water to the

upper end of each of said screens, combined
with the series of ineclined plates (one being
below each screen and inclined oppositely
thereto), and a receiving-trough at the lower
end of each of said plates to receive the pulp

and water which falls upon said plates by

passing through the respective screens above
the same, the relation of said screens being
such that the pulp which moves over instead

of through a screen will pass upon a lower
screen to be acted upon by it and mix with
-the pulp and water directly fed thereto; sub-

stantially as set forth. -
2. In amachine for screening pulp, the se-

ries of inclined screens whose mesh is adapt-
.ed for the screening of pulp,

4 , - ' 630,123

said screens at their upper ends, and troughs

to receive and deliver the pulp flushed with

water to the upper end of each of said screens,
combined with the series of inclined plates,
one being hinged to the lower end of each

screen and inclining oppositely thereto, meais

freely supporting the lower end of said in-

~clined plates to permit thelimited sliding ac-

tion of said plates when actuated by the move-

75

ment of said screens, means for rocking said

screens on their hinge-supports, and a receiv-
ing-trough at the lower end of each of said
plates to receive the pulp and water which
falls upon said plates by passing through the

respective screens above the same, the rela-

tion of said screens being such that the pulp
which moves over instead of through a screen
will pass upon a lower screen to be acted upon
by it and mix with the pulp fed thereto; sub-
stantially as set forth.

3. In a machine for screening pulp, the se-

ed for the screening of pulp, the troughs to

| receive and deliver the pulp flushed with wa-
ter to the upper ends of said screens, means

for the vertical adjustment of said troughs,
and means connecting the upper ends of said
screens with said troughs, combined with the
series of inclined plates (one being below each
screen and inclined oppositely thereto), and
a receiving-trough at the lower end of each
of said plates to receive the pulp and water
which falls upon said plates by passing

8('::‘

| ( ries of inclined screens whose mesh is adapt-
screen 1n addition to receiving the fresh

g0
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through the respective screens above the

same, the relation of said sereens being such
that the pulp which moves over instead of
through a sereen will pass upon a lower sereen
to be acted upon by it and mix with the pulp
and water fed thereto; substantially as set
forth. | | -

4. In a machine for sereening pulp, the se-
ries of inclined screens whose mesh is adapted

for the screening of pulp, and the troughs to

receive the pulp flushed with water and de-
liverthesametotheupperendsofsaidsereens,
combined with the series of inclined plates,
one being below each sereen and inclined op-
positely thereto, the receiving-trough at the

lower end of each of said plates to receive the
pulp and water which falls upon said plates

by passing through the respective screens
above the same, delivery-pipes connecting
sald receiving-troughs with one another and
leading to a discharge, and the lower recep-
tacle having a discharge-outlet and adapted

105
110
11§
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to receive the pulp which has passed over -

sald screens and requires further treatment,
the relation of said screens being such that
the pulp which moves over instead of through
a screen will pass upon a lower sereen to be
acted upon by it and mix with the pulp and
water fed thereto, substantially as set forth.

5. Inamachine forscreening pulp, the feed-
trough for supplying the pulp flushed with
water, the inclined screen extending down-
ward and inward from said trough, and means

means hinging ! hinging said screen at its upper end, com-

125
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bined with the inclin ed delivery-plateextend- |

ing downward and outward below said screen
and hinged at 1ts upper end to the lower end

of said screen, a support for freely receiving

the lower end of said plate to permit the

‘movement of the latter when actuated during

the shaking of said screen, and means.applied
to the converging ends of said screen and
plate for supporting and rocking or shaking
the same; substantially as set forth.

6. In a machine for screening pulp, the se-

. ries of inclined screens exteudmn‘ inward and

L5
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25

downward below one another from opposite
sides of the machine, the troughs for supply-
ing said screens with the pu]p, and the series
of inclined plates extending downward and
outward to the opposite sides of said machine
from the lower ends of said screens for deliv-
ering the pulp which has passed through the
screens, combined with the straps 39, 40, se-
cured to said screens and plates at their con-
verging ends, the walking-beams connecting
the npper ends of said straps, the eccentric-
straps connected to sald walking-beams, the
eccentricsengaging said eccentric-straps, and
the power-shaft carrying said eccentrics; sub-
stantially as set forth.

7. In a machine for sereening pulp, the sup-
ply-trough 7, the inclined screen extending

3o downward and inward therefrom, and the

inclined plate extending downward and out-
ward from the lower end of said screen, com-
bined with the trough § having the compart-
ments 21, 22 and receiving in the compart-
ment 22 the sereened pulp from said plate,
the inclined screen extending downward and
inward from said compartment 21,theinelined
plate extending below said last-mentioned
screen to receive the pulp which passes
through the same, and a receptacle to receive
the pulp which passes over instead of through
said screens; substantially as set forth.

S. Ina nmchme for screening pulp, the se-
ries of oppositely-inclined screens, and the
corresponding series of inclined plat-.es, COm-
bined with the independently-adjustable
troughs for supplying the pulp to said screens,
the npper and lower troughs having thesingle

compartfinent and the intermediate troughs
having the two compartments, one of Whmh_

&t
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1s to supply the pulp to be screened and the |

other to receive the screened pulp; substan-
tially as set forth.

Signed at New York in the county of New
York and State of New York, this 7th day of
October, A. D. 1898. | -
- CHARLES SMITH.
Witnesses: | |

CrAs. C. GILL,
. JOS. BELKNAP,
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