
Nov. 11, 1952 W. K. KOLB ETAL 2,617,334 

Filed April 19, l947 

| || | 5 
V7 

  

    

  

  

  

  

  

  

  

  



2,617,334 Nov. 11, 1952 W. K. KOLB ET Al 

PULPERFOR PAPER STOCK 

5 Sheets-Sheet 2 Filed April 19, l947 

eyae 

  

  

  

  

  



Nov. 11, 1952 W. K. KOL.B. ETAL 2,617,334 
PULPER FOR PAPER STOCK 

Filed April 19, 1947 5 Sheets-Sheet 3 

  





2,617,334 
3 

contact with the rotor 23. The shaft may also be 
provided with a series of breaker bars 43 which, 
When the Shaft 29 is l'otated, tend to break up 
large masses of pulp material. The breaker bars 
43 may not conveniently be used with materials 
which contain an appreciable amount of String, 
wire, etc., as they present projections upon Which 
such materials may Wind. 
The rotor 23 is of generally convex, plate 

disc Shape, as is shown in the dra WingS. A. 
plurality of impeller blades 25 aire attached to the 
raised central portion of the rotor 23 by mealmS 
of bolts 26 or other suitable connecting meanS. 
Four impeller blades 25 are illustrated, but any 
number may be used if they are evenly ar:l'anged 
SO that a dynamically-balanced Structure re 
Sults. The impeller blades 25 are back-curveid, 
as illustrated, to increase the radial thrust Which 
is exerted on the paper stock, thus improving the 
positive recirculation. A plurality of pulping 
knife blades 27 are evenly placed around the 
periphery of the depressed portion of the rotOl' 
23 so as to provide a balanced unit. The l'otor 
23 is of Substantially Smaller diameter than the 
outer tank |3. 
A convenient method of mounting the knife 

blades 27 is Shown in Figs. 3 and 4, Where Seg 
ment:S 28 having generally concentric arcuate 
edges and each containing a plurality of knives 
are attached to the rotolº 23 by means Of Ima 
chine Screws 45. This attaching means proVideS 
for easy l'emoval of the segments 28 When 
Sharpening a33 (3 replacement is neceSSalºy. Il 
order to insure a l'igid knife structure, the inner 
edges of the segments 28 are machined, aS ShoWIn 
in the drawings at 47, so as to be fitted intO ain 
undercut groove 49 which extends around the 
rotor structure. En order to increase the radià,l 
thrust on the stock, the knife blades 27 are back 
curveci in a manner similal to the impeller 
blades 25. 
The baffle means, used to provide positive COn 

thºol of the recirculation of the papel' stOck, in 
cludes a vertically extending cylindl’ical baffle 
or draft tube 51, which is supported from the 
walls of the tank 3 by means of a plurality Of 
director vanes or flow control ba?iles 53. The 
diameter of the cylindrical draft tube 5 ! iSequal 
to, or slightly Smaller than, the dianneter of the 
rotor 23, The knife blades 27 Which extend to 
the rim of the rotor 23 desirably externd Slightly 
beyond the Outer defining surface of the d'aît 
tube 5 ; this is of Some importance in obtaining 
the maximum possible flow rate of the material 
being pulped. The draft tube 5 may be fabri 
cated from heavy, steel plate or suitable !na 
terial and the sections are prefel'ably joined Olà 
the inner side by reinforcing members 55 Which 
serve an added function as abrading members. 
The baffle cylinder 5$ is supported in close 
proximity with the upper edge of the knife blades 
27 by the fiow control vanes 53. The clearance 
between the knife blades 27 and the lower edge 
of the cylinder 5 may be adjustable; it is de 
sirably set at about y's of an inch for ordinaly 
kraft pulp Jap and kraft broke, when Working 
at normal concentrations. The lower edge Oï 
the draft tube 5 ! is desirably Smooth Surfaced SO 
as to minimize the hydration of the broken up 
pulp and to also reduce the Shearing action in 
the area between the tube 51 and the pulping 
khives 27. 
The flow control baffes or vanes 53 are fabri 

cated from suitable sheet Steel, and alte Of l’ela 
tively massive construction in order that they 
may be strongenough to support the draft tube 
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4 
5. It is desirable that the vanes 53 shall not 
have any projections which may impede the 
free circulation of the paper stock. In the illus 
trated apparatus, the baffles 53 are inclined about 
30 to 45 degrees from the vertical, in the direc 
tion of rotation of the rotor 23. Maximum ef 
ficiency of the flow directing baffles 53 is inter 
related with the concentration of the paper Stock. 
Our investigations have shown that the lesS 
concentrated the fulnish, the greater Should be 
the variation of the angle from the Vertical. 
However, under Widely varying conditions, 3. 
thirty-degree inclined vane is a good aVerage 
Structure; but, if the machine is required t0 
constantly pulp either extremely attenuated Gr 
extremely concentrated paper Stocks, these Con 
ditions should be allowed for in the installation 
of the machine. Even vertical vanes can be used 
advantageously in certain instances, aS Where 
high furnish concentrations are encountered. 
In Order to facilitate quick dumping of the 

pulped Stock, a quick acting valve is provided 
in the bottom of the tank, as is illustrated at 
57. Jt is also desired that a Suitable Source of 
Waterbe provided So that the tank may be rapid 
ly charged on initial Operation, and the concen 
tration of the paper StOck may be eaSily COin 
trolled. A vent pipe 59 should be provided to 
eliminate the possibility of an air lock When 
l'apidly dumping the Stock. 
In a particularly satisfactory embodiment of 

the invention, designed for pulping hard kraft 
Stock in batches of 2,000 poulnds at a concentra 
tion of 5.6 percent, the rotor has a diameter of 
76 inches and is l'Otated in a tank 11 feet in 
diameter. The rotor carries 40 evenly Spaced 
xhives about 3% inches high, and the clearance 
between the top of the kniveS and the lOWer Sul’- 
face of the draft tube is about ºs of an inch. The 
Worn conveyor in this machine has a diameter Cf 
about 16 i1nches and a length Of 78 inches. The 
depth of the tank is appl'oximately 96 inches, 
and the draft tube is 75 inches in Cianeter, and 
is positioned with its lower end about 7 inches 
fl'Oh the bottOn Of the tank. The dl'aît tube 
in this structure is supported by four flow di 
l'ecting Vanes substantially as illustrated in the 
dra WingS. 
During Operation, the tank (3 is filled With 

Water to the level of about the top of the cylin 
drical draft tube 5. The drive motOl' 39 is 
energized and the rotor 23 is turned until a 
Speed Of about 100 R. P. M. is reached. Due tO 
the presSule diffel'ential Cl'eated by the l'OtOr 
23, the water Within the draft tube 5 || Will drop 
and that in the annular Space between the Outer 
tank and the tube Will tend to move Slowly in 
the direction Of rotation Of the l'OtOl' Structure 
28. The Water is guided, hoWever, along an up 
Wal'd and SOmeWhat Spiral path by neains Of the 
fOW Control baffles 53 which are dispoSed SO aS 
tO cause the rotating motion Of the maSS Of 
liquid to be l'eSOlved intO a vertical COmponent 
Which adds to the pressure differential cl'eatéci 
by the rotor. 
The charge is dumped into the pulper through 

the charging opening i9 in the top covering 7 
of the tank f3, and is calried by the flowing 
liquid into the Cylindrical draft tube or baffle 5 f. 
The bundles of pulp laps, etc. are forced Onto the 
rotor 23 and also broken up by action of the 
Vertical Worm conveyor ºf and the breaker bars 
43 if they are used. The impeller blades 25 force 
the material OutWaldly until itis engaged by the 
draft tube 5l and the knife blades 27 Which tear 
apart the large pieces until they are Small 
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enough to be forced through the Space between 
the rapidly rotating knife blades 27. The result 
ing circulating effect produced by the cooperating 
action Of the draft tube 5 and the fiOW direct 
ing baffles 53, as previously described, causes the 
particles Which have been broken up to rise With 
the liquid, to go over the top of the draft tube 
5, doWnWardly through the tube, and to again : 
paSS through the area Cf the rotor. The rotor 
thuS actS both as a disintegrating means and aS 
a pUlImp. 
In a trial installation of the previously de 

Scribed pulper, Wherein the rotor Was rotated at 
a Speed Of about 100 R. P. M., the hard pulp lapS 
Were fed into the tank at a rate Of about 600 
pounds per minute, Without Overloading the ma 
chine. The pulping Operation to produce a 5.6 
percent paper Stock required Only about 12 min 
utes at the same Speed. 
The Worm conveyor aids materially in effect 

ing the Submergence Of the larger, un pulped 
portions of the lap or other material Which is 
charged into the apparatus, With resultant de 
crease in the time required to effect complete 
pulping. 
Stock concentrations Of abOUIt 5 percent Or OVer, 
in which range most of the present pulpers be 
come inefficient, apparently due to poor circula 
tion of the paper stock. The breaker bars, When 
their use is possible, are also of Value in in 
creasing the efficiency of Operation of the pulper 
by decreasing the time required for complete 
pulping of the charge. 
The features of the invention that are be 

lieved to be new are expressly set forth in the 
appended claims. 
We Claim : 
1. In a machine for pulping paper Stock, a, 

tank, a vertically disposed, cylindrical draft 
tube, which is fabricated of rigid plate material 
and Which has a Smooth bottom edge, Supported 
in a central position Within Said tank by meanS 
of a plurality of generally vertically extending, 
radially disposed, Spaced-apart, plate members, 
which extend across the Space between the tank 
and the draft tube, Said plate memberS also Serv 
ing as baffles for controlling the flow of material 
being pulpedin said machine in the space between 
said draft tube and Said tank, a disc-ShapedrotOr 
disposed Within said tank and supported for rota 
tion in a generally horizontal plane at the lOWer 
end of Said draft tube, said rotor haVing a plu 
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6 
rality of generally radially eXtending pulping 
khives Supported on the upper Surface thereof, 
said khives having inner portions aligned with the 
Space encloSed by Said tube and Outer portions in 
position to cooperate With the bottom edge of Said 
draft tube, and means for rotating said rotor. 

2. In a machine for pulping paper Stock, a tank, 
a Vertically extending, cylindrical draft tube, 
Which is fabricated Of rigid plate material and 
which has a Smooth surface on the lower edge, 
supported centrally within said tank, a plurality 
of equally Spaced, generally vertically extending 
flow control baffles disposed in the Space between 
Said draft tube and Said tank, a rotatably Sup 
ported, vertically extending Worm conveyor dis 
posed Within Said draft tube, a rotor having a 
diameter greater than that Of the draft tube, Said 
rotor being Supported Within Said tank for rotat 
able mOvement adjacent the bottOn Of Said tank, 
said rotOr having a plurality of back-curved, pulp 
ing knives supported in close proximity to the 
l'OWer edge of Said draft tube for cooperating 
therewith, and a plurality of back-curved impeller 
blades for Cooperating With Said Worm conveyor, 
and means for rotating Said rOtOr and Said Worin 
ConveyOr. 

WILLIAMK. KOLB. 
S. WILSON POLLOCK. 
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