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UNITED STATES PATENT OFFICE. 
ANTON J. H.AUG, OF NASHUA, Niew IAAPSKIRE, 

EP-SCREENG SYE3:33, 

Application filed October 1, 1924, Serial No. 743,110. 
To all whom, it may concern. 

Be it known that I, ANTON J. HAUG, a 
citizen of the United States, residing at 
Nashua, in the county of Hillsborough and 
State of New Hampshire, have invented cer 
tain new and useful Improvements in Pulp 
Screening Machines, of which the following is a specification. 
This invention relates to processes of 

screening pulp and to machines for screen 
ing pulp through a rapidly rotating screen 
against a hydraulic head. My invention, 
however, may be used for screening other 
materials and some features thereof may be 
used in machines of other types. 

in Screening pulp it is important to pro 
duce a maximum of suitable screened stock 

: with a maininnum expenditure of power and 
a minimum of good stock in the tailings. A 
rejection of good stock is serious not only 
as requiring subsequent screening and re 
fining processes for its recovery, but because 
the longest and best fibres are likely to be 
destroyed in such subsequent operations. 
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The present invention is directed to im 
provements whereby a large volume of pulp 
can be screened with a low percentage of 
power expenditure and with a very low 
percentage of good stock being rejected and 
passed along with the tailings. 

It is a further object of this invention to 
devise a pulp screening machine which will 
elevate the screened stock or tailings, or 
both, to such a height that they can be 
fed to another machine located on Substan 
tially the same level without requiring the 
use of pumps or other elevating apparatus. 
Other improvements will appear from the specification. 
This invention constitutes in many re spects an improvement upon my co-pending 

application Serial No. 456,374, filed March 
2S, 1921. 
The nature of the invention will be readily 

understood from the following description 
when read in connection with the accom 
panying drawings, and the novel features 
will be particularly 
pended claims. , 

Referring now to the drawings, 
Figure 1 is a side elevation, partly in 

pointed out in the ap 

cross-section of a pulp screening machine embodying the present invention; 

t 
: 

Fig. 2 is an end view, partly in cross 
Section, of the machine shown in Fig. 1: 

Fig. 8 is a vertical, central, cross-sectional view through one of the screening cylinders 
of the machine shown in Fig. 1 and-the parts 
immediately associated with said screen; 

Fig. 4 is a transverse, vertical, cross 
sectional view through one of the screening cylinders and its casing; 

Fig. 5 is a cross-sectional view showing 
certain details of a spraying mechanism 
which forins a part of the apparatus shown 
in Fig. 4; "... 

Fig. 6 is a side elevation showing an ar 
rangement which may be used to apply 
back pressure to the tailings or screened 
stock; 

Fig. 7 is a plan view of a part of the 
mechanisin shown in Fig. 6; 

Fig. 8 is a perspective view of the blade 
arrangement which may be used to eject. 
the tailings from the screen; 

Fig. 9 is a cross-sectional view on a larger 
scale of the packing arrangement used at 
ore end of the screen; and 

Fig. 10 is a composite cross-sectional view 
of the packing mechanism, divided into four 
quadrants, the plane of section of the quad 
rant. A being indicated in Fig. 9 by the line 
a-o, that of the quadrant B by the line 
b-b; that of the quadrant C by the time 
c-c; and that of the quadrant D by the 
line d-d. Y. 

The machine shown in Fig. 1 is of the duplex type including two separate screen 
ing innachines or units A and B which are 
substantially identical in construction, both 
units being supported on a base 2 and driven 
by belt connections to a central pulley 3. 
The other figures of the drawings show the 
details of one unit only, 

Referring more particularly to Figs 3 
and 4, it will be seen that each screening 
mathine includes a stationary easing com 
prising ends 5 and 6 and a shell 7. Mount 
ed within the casing is a rotary screening 
cylinder 8 which is holted to the flange of 
an end piece 9 mounted on the shaft 10 to 
which the pulley 3 is secured. 
The paper stock or other material to be 

Screened, hereinafter referred to as pulp, 
is conducted into the open end of the screen 
through a spout 12 and this spout, as here 
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shown, encircles, and is formed integral 
with, a stationary tailings conduit O' chute 
14 that extends aSially through the Screen. 
When the machine is in operation the Screen 
8 is rotated with sufficient speed to produce 
a substantial centrifugal effect on the pulp 
in contact therewith, and the centrifiigal 
force so created forces the pulp through the 
screen and discharges it from the casing 7. 

10 The screened pulp finds an outlet at 15, Figs. 
1, 2 and 4, and is backed up in the casing 
by a weir 16 so that the screen is submerged 
in screened pulp. The Weir is vertically adi 
justable by the usual mechanism including 

... a hand wheel 7. The submergence of the 
s3feet is an important, featre in the Qip 
eration of this apparatius and tie Wei' 
should be adjusted at such a height as to 
ensuire such submergence and prevent the 

20 tendency of the puip to mat (ir adhere to 
the inside of the screen, which would hap 
pen if the screet were not submerged. 
find that when the screen is not suinieged 
the fibres form, in effect, a filter on the 
inside of the screen so that little except. 
water comes through. On the other inand, 
with the screen submergéci &ven the long 
fibres pass freely thirough it. Eli: n:ost 
satisfactory head for the screezed stock 

30 varies according to the screen speed as it 
other conditions, but can readily be deter 
mined in practice. have obtained very 
satisfactory results by running a screen Of 
27, inches in diameter at 280 revolutions per 

35 minute under a head of 104 inches of 
screened stock above the ceilter of the 
screen. 

in order to clear the screen 8 of kinets, 
slivers, and other materials which will not 

40 pass through the meshes, one or more bars, 
20 are mounted ci)se to the inher surface 
of the screen, eac's bar being supported 
at one end by air : in 19 secured to a 
flange 21 which encii is the tailing con 

45 duit, and at its other cid by a circillai late 
or partition 22 which is secured to tire con 
duit 14 and projects ailinost ic the inhei' 
surface of the screen. desired an ari 
similar to 19 and similarly secu'ad may be 

50 used in place of said partition. Each of 
these bars is inciiied rearward Y so that 
as the tailings strike them, the bars (viii 
force the tailings toward the ailings out 
let at the right-hand end, Fig. 3, of the 

i55 screen. This arrangement, therefore, re 
silts in continuously moving the tailings 
along the surface of the Sc':en in an in 
determinate path toward the iaiti is olt 
let, the rate of this movement, he jig greater 

60 as the degree of inciination of the bars is 
increased. - 
The partition 22 performs the doubly 

function of supporting tie bars 2() and pre 
venting good stock from splashing past the 

65 partition where it would be mixed with the 

5 

2 

and ove 

3. 

tailings. That is, it divides the space with 
in the screen into two chambers, a large 
chamber in which the greater part of the 
Screening operation takes place, and a small 
chamber 23, Fig. 3, in which tie tailings 7. 

are washed in order to separate thern from 
any good stock which may still cling to 
then as they approach the tailings out 
iet. Arms like 19 Jay lowevel be sub 
Stitted for the partition 22 if desired, as 
the lyashing will usually proceed veli 
anough without dividing the interio; of 
the Sci'ee:), into clasberg, For the airpose 
of Washing the tailings, water undel' pres 
sure is conducted through a pipe 2-4 into an 
annular casing 25 having a series of holes 
26 in its peripheral edge throtagh which 
the water is discharged. These streams of 
water strike stationary deflector's 2 willici; 
break tip the streams into a spray and di. 
l'ect it on to the stock carried by the inae: 
surface of the screen. This spray washes, 
the greate part of the good stock oit of 
the tailings and enables such stock to pass 
through the screen. The tailings are next 
bro Ligiit into contact with a series of in 
clined blades. 28, Figs. 3 and 8, which pro 
ject fioch the periphery of the easing 25, 
and these bia?ies iörge the failings into the 
tailings chanises. 30 ind hence into the 
tailings out 
condit 14. 

in the coast 'uction shown the failings 
are backed up by a weir 31, Fig. i., oil 
ed in a weir jox 32, ii) to which ting condi 
14 discharges, the weir being a clisted by 
means of a hard wheel32. The iricination 
of the biades 2S is such that as the rapidly 
rotating stock, then consisting only of tail 
ings, is brought, in contact with them, they 
eject the tailings with stifficient pressure to 
force them through the discharge car duit, 

r the weir. prefer to so adjust, he 
Weir that the failings are discharged against 
a substantia head. For exatile : heaks of 
one foot, above the top at at the casing has 
been found satisfactory: This is considel'. 
ably higher than in any prior machite of 
which an aware : i: ; penits file dis. 
chii rge of the tailings by gravity to the ther 
natine (in tie Sane foot. 
in order to wash the screen 8 at intervais, 

if desired, a spraying apparatus is mounted 
in the casing at 35, Figs. -i and 5. This ip 
paratins comprises a lot sing 35 bolted to the 
easing 7 and a pipe 36 fitting within said 
housing an: arranged to rotafe about its 
longitudinal axis, this pipe being provide? 
wit}} spray openings, 37. ipe connections 
di Figs. and is, conduct water to tie pie 
36. . 'The pipe his a handle 38 see tired thro 
to y leans of which it may he risia ict to 
hiring the opening's 37 citier is to register 
with a sci () in the inner side of the it is 
ing, where the spray will be directed agains, 

et 29 ind through the discharge 

2) 
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of the screen, or to move said 
; : sition to cut ); the spray. 

; very conveilient spraying 
avoids the presence of any 
lity tire casing which would 
he icy of the pill 

& pict 
g, 3, th ls sil)- 

* (iiiv. 3. spack 
2 - a 

ci between the ends of the 
. . . prefer to en Scie: 2n , 

Rios is p! fg. : 

i 

separate application, 
ses of the present application 

iption only of this feature 
is Ré. The packing at the right-hand 
&nt of he screen is sinown in Figs. 3, 9 and 
10, and it is citides an annular Series of 

28 bis,de: 44 seaired to the ent plate 9 of the 
seree:). The stationary annular piate 5 of 
; he casing lies closely adjace at to the end 
plate 9, is is clearly shown in Fig. 9, and 

i al'e located between these 
acies are so flag wed that when 
Iraotioi, i.e., great. s. strong 

an is lid fata?ting to 
its , and 9, and this 

to eitectivitiy overcome ille 
2.cciag on the liquid. This 

s, in effect, a celi trifiigal 
at of blades 45 is, formed 

* ::, ring 43 which is secured to 
finge 4.'', preferably formed in 

i.e. testi 9. T 

2 

30 yd; 

. -: , ... The blades 4-5 are 

Ed city cer two annular disks 4 and 
till of vici are boited to the station 

ity ai'i, 5 of the casing. A series of radial 
charine is or ducts 49 is formed in the disk 
{8, ihese dicts being separated from each 
(ther is :::::titioi is 50, aid the ducts open at 
their olter ends into the spaces between 
waii's 51 oried in the disk 47, while ai. 
their illet' eit is illey coin iunicate with the 

d5 space at the inner edges of the blacies 44. 
(32:3 ... as tina lades 45 rotate with 
tile sy hey eNert a strong centrifugali 
actioi ()} i e ii a thy fluid with which 
they ai's ill contact, thus forcing this air 

50 or other iaid through the ducts.49 and 
id: einee into the annial chanber in which 
tiae es. 4d. 'evolve. The two pumps, 
th: , a tie is series, the outlet of the 
play: ; 5 discharging into the inlet of the 

back between the blades ing, icy free its stay 
ure created by the 44 by the air pres . 

prefe’; y is secured to the 
gail ill Yardly oxtending flange 

g at its inner edge, The ring 52 
is age which operates in case 

ily water reaches it to throw such water 
against, i.e. ring 53 where it runs down to 

ii in di. Consequently, any liquid tend 

S encil'cled by a stationary 

the lower side and escapes through the port 
54, Fig. 9. . . . 
This type of packing is particularly useful 

in a machine of this character since it re. 
duces the fiction losses, and lence econo 
itlizes isowei'. Furtheriore, it will ast, in 
definitely and avoids the necessity for re. 
newals. 
A packing of the same general construc 

tion including lades 44 and 45 is employed 
at the left-hand end of the screen, Fig. 3, 
but the screen is open at this end for the in-, 
flow of pulp, a stationary plate or par 
tition 55 being provided to retain the stock 
in the Screen. This partition is secured to 
the spout 12, and has an opening at any de 
sired point, as to instance at 56, to admit 
the stock to be screened. The escape of 
Stock between the partition 55 and the annu 
lar end plate 5 of the screen is prevented 
by a series of blades 58 secured to said piate 
57, these blades being si}}ailar to the blades 
44. 

Since each screen is supported at one end 
only, the machine lends itself with particu lar advantige to the duplex arrangement, 

it 
- i. one, pair of bearings and a single driving 

pulley only being equired for the two 
screening achines." While the driving 
lileans for the nachine has been shown sin. 
ply as a pulley, other driving arrangements, 
may be used, as for example, a direct motor 
(drive. it is contenpiated that such a drive 
could be lised by dividing the screen shaft 
into Sections instead of taking it in a single 
piece, the motor shaft forming one section 
of the shaft for the entire aachine. 

Notwithstanding the advantage of the 
combination of two screens “A” and “B” in 
one duplex Screen, it is not necessary to en 
ploy such a combination, as with the screen 
“A” or screen “Boinited entirely the re 
maining Screen will easily screen fifty tons 
per day and at a very low expenditure of 
Peyer per ion. is any installations, it 
will he old desirable to use a single screen 
l'ather han the duplex combination. 

in listing the machine I consider it pref 
erable to flow the unscreened pulp into the 
screen under just enough head to produce 
the desired late of flow, and to rely upon the 
centrifugai action of the screen to lift the 
screened pulp to the desired height. it will 
be evident that the rate of discharge of the 
screened pulp, other things being equai, wiii 
depend upon the relationship between the 
centrifugal force exerted on the pulp by the 
screen and tie hydraulic head in posed on 
the Screened pulp by the weir 16. Each of 
these forces may be adjusted, but, ordinarily 
it is more convenient to adjust the height of 
the yeir than to change the speed of the 
machine. The rate of flow of the pulp 
through the Screen may therefore be con 
trolled accusately, and this is an important 
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advantage in producing the desired screening 
effect and in preventing the matting of the 
fibres on the screen. The rate of rotation 
of the screen may be varied within rela 
tively wide limits, but should be sufficient 
to create a substantial centrifugal effect on 
the stock in contact, there with, in practice 
i find that a peripheral speed of approxi 
mately 1800 feet per nintute gives satisfac 
tary results. w 
The fact that both the tailings and 

scraened sock aire ified to 8, level above the 
top of the screen is an important practical 
advantage since it permits the delivery, by 
gravity, of both these materials to other na 
chines located on the same floor with the 
pulp screen. Withgut this arrangement it 
would be recessary to use pumps or some 
other apparatus for raising these materials 
to the desired level. 
The application of a back pressure to 

either the screeted stock or the tailings may 
be regulated in other ways than that above 
described. For example, back pressure inlay 
be applied to the tailings by locating a 
pi'oted vane 60, Figs. 6 and 7, in the tail 
ings conduit, 14, and arrangiig an adjust 
alle weight, 6 on an and 62 which is secured 
to the rock shaft. that supports the vane, st 
that a constant j'essure will always be ap 
plied to i.e. vane and hence to the stream of 
tailings lowing under it. The same 2'- 
i’angerient may be used in the Cutlet for the 
3cieeled steeii. sually, however, it is pre 
eraie, for the reasons above described to lise 
2 weir. 
The machine has proved in practice to lie 

very economical of power and it as a very 
higi Streening capacity for a given a T'a, 
apparently due to the fact that the entire 
screenings: Fifice is always used and the 
screen is kept relinaikaily free of tailings 
and in as gif iker which otherwise would 
seriously interfers with ihe screeling op 
eration. A further advantage of his ina 
chine is that the reitlovai of the tailings 
from the screen is effected without, interfer 
ing appreciably with the flow of the stock 
through the screen ider the action of ceil 
trifugal force, and vitholt, creating ally 
naterial turbulence of agitation of the stock. 

t, will be observed that the achine 
shown euniodies many of he eatures of the 
invention disei sed in ny prior application 
above designated, all in this sense the 
present application is l trottiniation of my 
prior application. The broat clains cover 
ing subject matter coln in to the two ap 
plications are presented in any earlier case, 
above designated, the claims of this ill li 
cation ineling confired to those features 
which are not disclosed in my to ruler applic 
cation. 

Fiaying thus descriled ny invention, what 
i desire to clain as neyy is :- 

3,55 ,953 

1. in a pulp Screening machine, the com 
bination of a rotary Screen, means for rotat 
ing said screen, means for conducting pulp 
to be screened into the screen, a stationary 
conduit mounted within said screen and ex 
tending longitudinally thereof, and a plu 
|ality of bars supported by said conduit and located closely adjacent to the inner surface 
of said screen, said bars extending longitu 
dinally cf the screen and being inclined with 
reference to the axis of said screen. 

2. In a pulp screening machine, the com 
bination of a rotary screen, means for retating the same, ineans for condficting 
pulp to be screened into said screen, a con 
duit, for conducting tailings 
screen, nea is within the screen for advane 
ing the tailings along the screening surface 
toward the intake end of said conduit, and 
means external to the screen for resisting 
the discharge of the ailings through said 
condait. 

3. In a plup screening machine, the com 
bination of s, rotary screen, ineans for 
rotating the same, means for conducting 
pulp to be screened into said screen, a con 
duit for conducting tailings out of Said 
screen, means within the screen for advanc 
ing the failings along the screening surface 
to war the intake end of said conduit, and 
a Veii at the discharge end of said condit 
over which the tailings are discharged at a 
level above the top of the screen. 

out of said 

f 

s 

8. 

s 

4. In a pal) screening achine. the con1 
bination of a roia:'y screen, means for ro 
tating the same, a casing in which the screen 
is mounted, means for conducting pulp into 
said screen, a plurality of stationary bars 
mounted in said screen closely adjacent, to 
the screening surface and so inclined as to 
Irge the tailings along the sairface of the 
screen toward the tailings outlet, and a series 
of stationary inelined lades mounted within 
said sergen near said outlet for directing the 
tailings inte siid outlet. 

5. in a philip screening machine, the com 
bitation of a rotary screen, a station:ury in 
iet, a tailings outlet, means for rotating said 
screen, means within said screen for direct 
ing the tailings along the surface of the 
screen toward said outlet, a conduit into 
which the tailings ejected through said out 
let are discharged, mess external to the screen for applying back pressure to said 
tailings, and additional meats, for applying 
back pressure to the screened plaip. 

6. In a pulp screening machiae, the coin 
bination of a rotary screen, means for ro 
tating the same, means for conducting pulp. 
to he screened into said screen, a condit for 
conducting tailings away from said Screen, 
means within the screen for advancing the 
tailings along the surface of the screen 
toward the intake end of siid conduit, a 
weir at the discharge end of said, conduit, 
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said casing having a discharge outlet for 
the screened pulp, and a weir over which 
weir and said easing being arranged to 
inaintain said screen submerged in screened pulp. 

7. In a pulp screening machine, the com 
bination of a rotary screen, means for ro 
tating the same, a partition dividing the 
space in said screen into two chambers, 
means for conducting pulp to be screened 
into one of said chambers, means for forc 
ing the tailings into the second chamber, 
and means for washing the tailings in said second chamber. 

8. in a pulp screening machine, the com 
bination of a rotary screen, means for ro 
tating the same, a casing in which said 
screen is mounted, a stationary spout for 
conducting pulp into one end of said screen, 
a stationary conduit for conducting tailings 
away from said screen, a plurality of sta 
tionary bars mounted in said screen closely 
adjacent to the screening surface thereof 
and so inclined as to direct the tailings along 
the strface of the screen toward one ena thereof, a spraying apparatus positioned in 
said screen at the latter end and arranged 
to direct a spray against the tailings, and 
a series of inclined blades for acting on the 
tailings at the latter end of the screen to di 
rect them into said conduit. 

9. in a pulp screening machine, the com 
bilation of a rotary screen, means for ro 
tating the same, a casing in which said 
screen is mounted, a stationary spout dis 
connected from said screen for conducting 
pulp into one end of said screen, a stationary 
conduit for conducting tailings away from 
said screen, a plurality of stationary bars 
not inted in said screen closely adjacent to 
the screening surface thereof and so inclined 
as to direct the tailings along the surface of 
the screen toward one end thereof, a parti 
tion extending transversely across said 
screen and dividing the space therein into a 
chamber which receives the pulp and a sec 
on ti chamber into which the tailings are di 
rected by said bars, means within said sec ord chamber for washing the tailings, and 
a series of stationary blades arranged to 
engage the tailings and to utilize the rotary 
movement imparted to them by the screen to 
eject them through said conduit. 

10. In a pulp screening machine; the com 
bination of a screen, a housing mounted ad 
jacent to the same and extending longitudi 
nally of the screen at one side thereof, a spray pipe ?itting in said housing and 
nounted for rotative adjustment, about its 
longitudinal axis, and means for conducting 
wate' to said pipe, said housing being aper 
tured in the side thereof adjacent to said 
Screen, and said pipe having spray open 
ings therein, whereby said pipe may be ad 

the casing. 

s 

justed to direct a spray through the apture 
of said housing or to cut of said spray, 

11. In a pulp screening machine, the cita 
bination of a screen, means for driving the 
same, and means for ejecting the tailings 
from said screen in a substantially con 

f0. 

tinuous stream and lifting said tailings to 
a point, above the level of the screen. 

12. In a pulp screening machine, the com 
bination of a rotary screen, means for...ro tating said screen, means for conducting 
ulp to be screened into said screen, a con 
uit for conducting the tailings away from 

said screen, and means for forcing the tail 
ings through said conduit in a continuous 
stream and lifting them to a point above the 
level of the screen. w 

13. In a pulp screening machine, the com 
bination of a rotary screen, means for ro 
tating said screen, and means for utilizing 
the motion of the screen to force the tailings 
out of the screen in a continuous stream and 
to lift them to a point, above the level of the SC'ee, 

i4. That improvement in the process of 
screening pulp which consists in performing the screening operation by centrifugal force 
created by the motion; of the screen, and 
utilizing said motion to eject the tailings 
from the screening surface and to raise the 
tailings to a point above the level of the 
SC'ee. 

15. In a plp screening machine, the com 
bination of a rotary screen, a casing in 
which said screen is mounted, a shaft, sup 
porting one end only of said screen, the 
opposite end of the screen being unsup 
ported, a stationary plate partially closing 
the latter end of the screen and having an opening therethrough, and a spout com 
minicating with said opening for conduct 
ing pulp into said screen. 

16. In a pulp screening machine, the com 
bination of a rotary screen, a casing in which 
said screen is mounted a shaft supporting 
one end only of said screen, the opposite 
end of the screen being unsupported, bear 
ings supporting said shaft for rotation, incl 
centrifugal means for preventing the escape 
of liquid at the unsupported end of said 
Screer. 

17. In a pulp screening machine, the com 
bination of a rotary screen, a casing in which 
said screen is mounted, a shaft, supporting 
one end only of said screen, the opposite 
end of the screen being unsupported, a 
stationary plate partially closing the latter 
end of the screen and having an opening therethrough, means for conducting pulp to 
said opening, and blades rotating with said 
screen and cooperating with said stationary 
plate to prevent the escape of liquid from 
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18. In a pulp screening machine, the com 
bination of a pair of rotatable screens, n. 3. 
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shaft on the opposite ends of which said but being inclined with reference to the axis 15 
screens are mounted, bearings for said shaft of said screen. -- 
initi inted between the screens, means between 20. In a pulp screening machine, the com 
Skid screens for driving said shaft, a casing bination of a rotary Screen, means for ro 

5 e i closing each screen, and means cooperat- tating said Screen rapidly, means for con 
is with the casings to maintain the screens ducting pulp to be screened into said Screen, 20 
submerged in screened stock. and a plurality of bars mounted therein 

19. In a pulp screening machine, the com- closely adjacent to the screening surface 
bination of a rotaly screen, means for co- thereof and extending longitudinally of the 

it a ting said screen rapidly means for con- screen but being so inclined as to urge the 
ducting pulp to he screened into said screen, tailings along the surface of the screen to- 25 
and a stationary bar nounted within said ward the tailings outlet. 
sc)'een close to the screening surface thereof 
and extending longitudinally of the screen ANTON 3. HAUG. 
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