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UNITED STATES

PatenT OFFICE.

DAVID SHARPE, OF SOUTH HADLEY FALLS, MASSACHUSETTS.

'SCREEN APPARATUS FOR F’APE'R-P.U LP.
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To all whom uﬁ mayy COTLCOPTL: '
Be it known that I, DAVID SHARPE a sub

act deseription.
This invention relates to 1mp10vements in
stralner-screens for paper-pulp, the object be-
ing to provide an improved apparatus for

| _separatmw from the pulp which has been

brought into the straining apparatus from the

engine dirt and other foreign matter or sub-
‘stances which may be found in the pulp and
which should be extracted before the pulp is

- supplied to the paper-machine.

20

Theimprovementsabove O'esnerall y referred |

to more particularly consist in improved
means for operating the diaphragm which
imparts a suction in the box or vat beneath
the strainer bed or screen, for changing the

length of the working play or stroke of the dla-

phragm, and for varying the speed of the re-

ciprocation of the diaphragm.

| o

The improvements further consist in the

construction and arrangement of the strainer

bed or screen 11:1 the apparatus, whereby the
eapaclty and efficiency is increased, in pro-
visions for automatically and perlodlcally
clearing the screen of the residue or foreign

matter Wlthheld from the strained pulp, and

in the arrangement of the trough or conduit

35

for taking the pulp off from the diaphragm

- which constltutes the movable bottom of the
- vab.or box.

45

strainer bed or screen being broken away,
showing the portion of the diaphragm which

50O

To these ends the invention consistsin the
apparatus as hereinafter described and in
constructions and arrangements of certain

of the parts thereof, all as Thereinafter pointed

out, and set forth in the claims.
The improved strainer-screen- for paper-

pulp isillustrated in the accompanym gdraw-
ings, in which—

Figure 1 is a plan view, a portwn of the

consmtutes the movable bottom of the vat,

and portionsof the vat and trongh or service--

~conduit being shown in horwontal section,
F]‘D‘ 2 18 a VGI‘tIGELl lonn‘ltudmal sectlonfml

_ ff':vmw on line 2 2, Irig. 1.

Fig. 3is a Veltlca,l

‘cross-sectional view on line 3 3, Fig. 2.
ject of the King of Great Britain, &ﬂd a resi- |

dent of South Hadley Falls; in the county of
Hampden and State of Massachusetts, have |
invented certain new and useful Imp1 ove-.
ments in Screen Apparatus for Paper-Pulp,
of which the followmﬂ' isat ull clear,and oX-.

Similar characters of r eferenee mdmate COP-

responding features in all of the views.

In the drawings, A represents the box or

55

| vat of a snitable size and form, preferably |
rectangular, open at the top and having the
| -.bottom ther'eof constituted principally by the

60

diaphragm B, which works freely within the

| surrounding mternal horizontal flange or
‘base-ledge «.
the said base ledfre a by the band or gasket

The diaphragm B is ;|0med to
b, which may be of rubber, rubber - cloth

16&{31161' or any other suitable flexible mate- |
| rial, sald ﬂ'asket being firmly and closely
united to the ledge o and marginal portions

of the dla,phraﬂ'm by the clamping-bands c.
The strainer bed or screen is shown as com-

prised in two sections occupying opposite

halvessubstantially of the area of the vat hav-

70

ing their locations above and suitably sepa-

rated from the diaphragm. The screen C at
the oneside is separated from the sereen D af,

the other side by the longitudinal partition or
mid-bridge E. The sereen Cisinclined down-
‘wardly from the right-hand toward the left-
1 hand end of the apparatus, as viewed in Figs.

1 and 2, and the screen-D is inclined from 1ts

left-hand end downwardly rightward, the
lower end of the first sereen. reachlng & level
adjacent that of the higher end of the second
screen, and communication at the left-hand
end of the apparatus from the low end of the
first sereen to the high end of the second

screen ishad through theaperturedinthe mid-

bridge. The longitudinal vertical side walls

of the vat and the mid-bridge are provided

with ledges e, which are inclined correspond-
ing to the desired inclinations of the strainer-
screens C and D and upon which the latter
are supported. The strainer-screens havethe
slits f, which are downwardly widened, as
usual in this class of apparatus.

F represents the pulp-supply conduit f01

75
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bringing the pulp from the enn'me onto the

screen C. .
T'he diaphragm has the two sets of depend-

ing ear-lugs g, below which- at the base fofr the

100

machme are the upstanding ear-lugs ¢° piv-
otally connected to both sets of whlch ear-
lugs are the toggle-bars & A, both of the sets
of toggles being united by the link 7 7, and this .
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double-link united toggle mechanism has the |

engagement therewith of the connecting-rod

1, one end of which is secured to the crank-

stud /z provided in the disk or face-plate m.
The said disk or face-plate is slotted, receiv-
ing within the slot a block 7, which carries
stud £, which is screw-engaged by the screw-
shaft o, mounted to turn without endwise
motion in bearings therefor in the face-plate,
all so that the pivotal point & may be nearer
or farther from the center of the face-plate
to vary the extent of the toggle action, and
thereby the length of the working play for
the diaphragm,thedownward motion of which
brings the pulp by suction down through the
strainer-beds C and D. The face-plate m, of
which the adjustable crank-pin k£ is an ad-
janct, is mounted on the shaft G in bearings
in the supporting-framing H, which is 10-

cated adjacent the end of the vat. Said shaft
(= has thereon the cone-pulley J, above which
is another cone-pulley K, the belt N ranning

around both said cone-pulleys and driving

the one J from the one K, the latter being on
the driving-shaft M, provided with the driv-
ing- pulley M2, While step speed-cones K
and J areshown in the drawings, axially par-
allel and reversely-tapered speed changing
cones may be substituted therefor as well-

‘known equivalents.

In addition to the capability of changing

the extent of working play of the suction- dla- .

phragm, as 1nsured by the adjustability of
the crank-pin, the shifting of the belt N in

the line of the axes of the cone-pulleys J and

IC insures, as may be desired, a variation in
the frequency of reciprocations of the dia-
phragm. The diaphragm has the depending

polygonal stud p, playing through the corre- |

spondingly-apertured hub ¢ for guidance and
thesteadying of the diaphragm in its motions,
the said apertured hub ¢ being supported on
the cross-bar ¢ which is secured to the base
of the vat. The chamber beneath the
strainer-bed, of which the diaphragm sub-

stantially constitutes the bottom, has the top

wall thereof constituted by the inclined
screens Cand D, and in order to equalize the
vacuum, so that the suction will be uniform
under all portions of the screens, the dia-
phragm I3 is built up with the inclined blocks
or plates s.

The mid-bridge E has a space » between its
lower edge and the diaphragm top, so that !
the pulp which has been strained through the

sereen C may pass or flow laterally under the
screen D, from which portion of the vat it
passes by way of the apertures{ ¢ in the side
of the vat into the trough O, which is pro-
vided at three sides of the vat, and is con-
tinued in the conduits O into the head-box
P, from which it is delivered in the usual
manner onto the paper-machine. The dirt
and foreign matter retained at the top of the
screens finally gravitates to the lower end of
the second screen D, at the right-hand end

il
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is an outlet-opening 1, normally closed by the
gate v. .This gate is periodically raised, (for
instance, once every few minutes,) and as
means to this end the gate is engaged at the

offset lug 4%, at the upper portion thereof, by

the tappet 2% on the disk v*, which is mounted
for a slow rotation on the shaft v°, the large
end of the cone v’ thereof ca,rrymg the belt
v?, which is driven by its frictional engage-
ment on the small end cf the cone 2° on the
driving-shaft M. Concurrently- with the rais-
ing of the cate a water-flashis given near the
aforesmd opening u within the vat in a direc-
tion to wash out thedirt, &e., which has gravi-
tated to this place, ::Lnd this is automatically
insured by providing the flushingor sprinkler

pipe w, which is located just within the gate,

and havm*‘r the lever extension x¢ of the stem
of said cock extended for engagement be-
tween upper and lower studs 7, whlch are ex-
tended inwardly from the gate, all so that
the movements of the gate insure in cooper-
ation therewith the opening and closing of

75
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the cock, permitting and shutting oft the wa-

ter-flushes in the spriunkler-pipe.

While I have shown the vat divided by the
mid-bridge E and two sereens oppositely in-
clined at either side of the mid-bridge, with a

port or aperture leading from the space above

the one screen near its low end to the high
end of the second screen, I do not necessarily
limit myself to this arrangement, although 1
regard it as highly preferable, for I may con-
struct the strainer apparatus within the scope
of this invention and the terms of my claims
without following thisspecified arrangement.

Having thus described my invention, what
I claim, and desire to secure by Letters P‘lt-
ent, is—

95
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1. Inascreen apparatusfor papel-pulp,the '

screen-box having a base-formingdiaphragm,
toggles below- aud- engaged with the dia-

phragm, and linked together, a driving-gshaft

and a counter-shaft having eone-pulleys, a

I1IC

driving-beltaround said pulleys,an apertured -

face-plate on the counter-shaft, an adjustable
block in the apertured face-plate, with an ad-
justing-scerew therefor, a crank-pin carried by

115

said block, and a connecting-rod secured to

the crank-pm and to the linked toggles.

2. In a screen apparatus, the box. having
an inclined screen therein, and its: bas@.con-_-
stituted by a horizontal reciprocatory dia-
phragm, the top of which has a section s, the

130

upper surface of which is inclined substan- -

tially corresponding to the inclination of the
screen, for equalizing the suction action.

3. In ascreen apparatus for paper-pulp, the
box having the diaphragm-base, and a sereen
thereabove which is inclined, an outlet for
the pulpleading from the box below the screen
and an outlet for the extraneous matter lead-
ing from the box adjacent the top of the lower
portion of the screen, a gate for said latter
outlet, and means for antomatically period-
ically opening the same, and means for clear-

- of and nearoneside of the vat, whereat there | ing the ettraneouq matter on the lower por-

125

130
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~ ing from the box adjacent the top of the lower

20
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tion of the screen adjacent the gate- p10V1ded
opening through the latter.

4, In a sereen apparatus for paper-pulp, the
box having the dlaphraﬂ'm-base and a screen

thereabove which is inclined, an outlet” for

the pulpleading from the box be] ow the screen
and an outlet for the extraneous matter lead-
ing from the box adjacent the top of thelower
portmn of the screen, a gate for said latter
outlet having a plo,]eetmn v*, and a rotating

part having a tappet, perlodlcally engaging
- the prOJectmn

5. In ascreenapparatusfor paper pulp, the
box having the diaphragm- base, and a sereen
thereabove which is inclined, an' outlet for

the pulpleading from the box below the screen |

and-an outlet for the extraneous matter lead-

portion of the screen, a gate. for said latter
outlet, and means for automatlcally period-

ically opening thesame,a sprinkler-pipeabove

the screen adjacent the gate-provided open-

- 1ng having a shut-off cock, and means oper-

30
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atmn' concurrently with the opening and clos-

ing of the gate for opening and closing the

sa.1d cock.

6. Inascreen appamtus for paper— pulp, the
box having the dlaphrawm-base, and ascreen
thereabove which. is inclined, an outlet for
the pulpleading from the box below thescreen
and an outlet for the extraneous matter lead-

ing from the box adjacent the top of the lower
_portlon of the screen, a gate for said latter

outlet, and means for automatlcally periodic-

ally opening the same, a sprinkler-pipe above

the sereen adjacent the gate-provided open-
ing having ashut-off cock, havingon its stem,

. a lever-handle and pr o;]ectmns extended flOl]l

40
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the gate and engaging the lever-handle of the
cock, substd,ntlally as described.

- T. Inasereen apparatusfor paper- i)ulp, the
box having its base constituted by a recipro-
catory diaphragm, and having therewithin |

the longitudinal partition E, a screen above
the dlaphrafrm at one side of said partition
inclining from one end downwardly toward

the other another screen at the other side of

the partltlon having its high end inclining
from about the level of the low end of the

first screen downwardly in the opposite di--

~ rection, the said partition having the aperture

d, one or more Outlet-opemn”s for the pulp

o 1ead1nﬂ' from the box below the sereen, and

55

an outlet- -opening leading from. tg:le box ad-
jacent the lower end of the second screen,

and means for closing the latter opening.-

8. Inascreen apparatus for paper-pulp, the

box havmﬂ' its base constltuted by a recipro- |

3

catory diaphragm, and havmg theremthm
the longitudinal partition E, a screen above
the dlaphraﬂ'm at one gide of said partition

inelining from one end downwardly toward

the other, another screen at the ether side of

6o

the paltltlon having its high end inclining

from about the leVeI of the low end of the
first screen downwmdly in the opposite di-
rection,thesaid partition having the aperture
, one or more outlet-openings for the pulp
leadlnﬂ' from the lower portion of the box at
the sule thereof of the second inclined sereen,

the trough O, inclosing three sides of the box

the head box and the conduits connectmn- the
trou gh therewith.

9. Inascreen appafa,tus for paper—pulp, the
box having its base constituied by a recipro-.

catory diaphragm and having therewithin the

longitudinal partition E, a sereen C above the

diaphragm at one side of said partition, in-
clining endwise downwardly, another screen
at the opposite side of the partition inclining
in the opposite direction from, and located at
a_ lower level than the first sereen, said par-

tition having an aperture at one end portion,

above said screens,sald diaphragm being con-
structed with reversely-inclined bullt-up por-
tions s s at opposite halves thereof, substan-
tially as and for the purposes set forth.

Oc

o
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10. In ascreen apparatus, the combma,tloﬁ |

with the box having an inclined sereen and

the diaphragm-base, and provided with a pulp:
dlschargmﬂ' anertme below the screen, and a

~waste-clearing aperture adjacent the tOp sur-
face of the screen having a gate, of the tog-

'gles below and connected to the dlaphraﬂ'm

{

|

and linked together, the shaft M and counter-

-shaft Ghavmﬂ' cone- pulleys and connecting-
‘belt, and said shaft G-having crank %, the rod
con nectnw' said erank and said lmked toggles,
and the shaft 4® driven from said shaft M.
‘having the tappetv? cooperating with the gate.

11. In a pulp-screening appamtus the box

or vat having on its opposme inner side walls,
the ledges e a,t different -heights and. oppo-

sitely inclinin g and the intermediate longitu-
dinal partition E having onits opposite suies
inclined ledges opposme and parallel with

those of the box-wall, the screens C and D on
said ledges, .the. dmphraﬂ'm constituting the
base of the box, and means for operatmﬂ' the

dmphra,frm
Signed - by me at Spmngﬁeld Mabsachu-
qetts, this 21st day of September, 1901. .

DAVID SHARPE
Wltnesses

WM. S. BELLOWS
M A. CAMPBDLL
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