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UNITED STATES PATENT OFFICE 

The invention relates to a new and improved 
Jordan engine for continuously hydrating, brush 
ing and refining paper stock with greater speed 
and efficiency, with more dependability, and at 

2,544,971 
PAPER STOCK REF NNG MACENE 

Harold Donald Wells, Glens Falls, N.Y. 
Application September 17, 1947, serial No. 774,552 

6 Claims. (CI. 92-2) 

vided with internal ribs or blades 9 and the plug 
f6 is provided with peripheral ribs or blades 20, 
the two sets of ribs or blades being cooperable in 
producing the required actions upon the pulp as 

lower cost, effecting a marked advance over the it is impelled through the channels between said 
usual Hollander type beater requiring hours of 
beating to produce anywhere near comparable 
results. 

Another object is to provide a novel construc 
tion permitting the use of rigid piping for const 
ducting the stock into and from the Jordan shell 
even though this shell may be the element of 

The present Jordan is of the general type in 

ribs or blades. During such passage of the pulp 
or stock, the plug 6 is driven at an unusually 
high Speed (from 1200 to 1800 R. P. M.) and the 
required refining will thus be produced with a 

which an internally ribbed tapered shell and a 10 great saving of time over the ordinary Jordan 
peripherally ribbed rotary tapered plug therein, 
are relatively adjustable axially to vary the ex 
tent of stock refinement, and one object of the 
invention is to provide a novel construction which 

which usually rotates at from 300 to 400 R. P. M. 
An end closure 2 is Secured to the larger end 

of the shell 2 and another end closure 22 is se 
cured to the Smaller end of said shell. Both Of 

will insure dependable impelling of the paper these end closures rest slidably upon the base to 
stock through the Jordan ribs or blades against 
the natural resistance forces, in any relative ad 
justment of said shell and plug, for hydrating, 
brushing and refining the stock with closer uni 
formity. 

and they are provided with lateral flanges or the 
like 23 which slidably engage the tracks or ways 
ff. An adjusting screw 24 is rotatably mounted 
in a bearing opening 25 in the post 4 and is 

20 threaded through an opening 26 in the end clo 
Sure 22 for adjusting the shell f2 axially, with 
respect to the plug 6, thus varying the space 
between the shell and plug ribs or blades accord 
ing to the consistency to which the stock is to be 

the shell-and-plug assembly which receives the 2 refined. The screw 24 is provided with a hand 
axial adjustment aforesaid, thereby overcoming 
the necessity of using flexible hoses with their 
disadvantages, for conducting the stock. 

Figure 1 of the accompanying drawings is a 

wheel 27 and with a toothed wheel 28, the latter 
being cooperable with a lock-operated dog 29. 
The operating lock 30 for this dog may well be 
mounted within the base 0 as seen in Fig. 4, and 

side elevation partly broken away and in section 30 this base may have a suitable opening 3 through 
showing a Jordan constructed in accordance with which to insert the lock key. By inserting this 
the invention. 

Fig. 2 is an end elevation. 
Fig. 3 is a partial top plan view. 

key and releasing the dog 29, the screw 24 may be 
readily rotated to make the required axial ad 
justment of the shell 2. By then projecting the 

Fig. 4 is an enlarged longitudinal sectional 35 dog 29 into engagement with the toothed wheel 
view partly in elevation, substantially on line 
4-4 of Fig. 3. . 

Figs. 5, 6 and 7 are transverse sectional views 
on the correspondingly numbered lines of Fig. 4 

28 and withdrawing the key, it is insured that 
no one shall tamper with the adjustment unless 
authorized to do So and equipped with the proper 
key. During any adjustment of the shell 2, the 

Fig. 8 is a detail horizontal section on line as 40 plug 6 is of course held against any axial move 
ment, due to the fact that it is tightly keyed to of Fig. 1. 

if which are instrumental in mounting the ta 
pered shell f2 for axial adjustment. At the op 
posite ends of this shell, bearing posts 3 and 4 
are fixedly mounted, said bearing posts having 

Fig. 9 is a fragmentary side elevation showing 
a slightly different form of construction. 
A horizontally elongated base O is provided against lateral play. 

having two parallel longitudinal ways or tracks 45. The end closure 2 is in the form of a casing 

the shaft 5, and this shaft is held by its support 
ing means against endwise shifting, as w eli as 

having an inner cup-like chamber 32 which di 
rectly communicates with the larger end of the 
shell 2, said inner chamber 32 having a cylin 
drical side wall, the diameter of which is equal 

suitable ball and/or roller bearings in which a 50 to the internal diameter of the shell 2, measured 
horizontal shaft 5 is mounted, said shaft carry from the bottom of one of the longitudinal 
ing the tapered plug 6 within the shell 2. A grooves in the shell to the bottom of the dia 
driving motor f7 for the shaft 15, is suitably 
mounted on the base 10, the motor shaft being 
connected with said shaft 5 by a suitable flexible Bs the ribs or blades 9. 
coupling, or the like 18. The shell 2 is pro 

metrically opposite longitudinal groove, the 
grooves referred being of course those between 

The end closure 2 is also provided with an 
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outer stock-receiving chamber 33, the outer wall 
of which has a suitable stuffing box 34 through 
which the shaft 5 passes. Between the inner 
and outer chambers 32 and 33, there is a trans 
verse partition 35 in the end closure 2, Said 
partition being disposed in a plane at right angles 
to the axis of the shaft 5 and having an opening 
36 of circular outline, said opening being of much 
greater diameter than said shaft" and being Con 
centric with the latter. An open-ended sleeve 
37 extends rotatably and slidably through the 
opening 36, about .005' clearance being provided 

4. 
the flange 38 and partition 35 is constantly wiped 
away from said flange by the ribs 42 and is thus 
prevented from becoming packed and interfering 
either With plug operation or shell adjusting. 

5 This agitation of the stock in the space between 
the flange 38 and the partition 35 is important 
in obtaining an efficient pumping action of the 

5 stock through...the Jordan, since the centrifugal 
- action created by the blades 42 will throw out 

l0 Wardly any sand, broken glass, metal particles, 
etc. usually found in paper stock, and will cause 
-thick, clean-fibers to seal and maintain the seal 

between said sleeve and the wall of the opening. 
The inner end of this sleeve 3 is: providedzwith 

at 36 between the partition and the sleeve 3. 
The end closure 2 is provided with a lat 

an annular flange 38 within the chamber. 32. and 15 erally projecting lug 43 having an inlet pas 
in running contact with the peripheral wall of Sage 44 for the stock to be treated, the inlet 
this chamber, about .005' clearance being pro- end of said passage 44 having a suitable stuffing 
vided between Said fange and side wall. This box 45. The axis of this stuffing box and the 
ifange is in Spaced relation. With the partition adjacents end-of the: stockinlet passage 44, is 
i:35:and with the larger send of the rotary plug 20 horizontal and parallel with the -axis of the 
: 6. In the space between the flange and plug, Shaft. 5. A lateral, lug. 46, similar to the lug 
gradially delivering impeller: blades 39 are pro- -43, is formed on the end-closure 22, said:lug 
'vided, said impeller blades being preferably having a stock-discharge passage. 47, ...the-outer 
pitched spirally as:shown in Fig. 7. In the pres- end-of which terminates in a stufting box.48 
tent; disclosure, these blades are integrally con- 25 which is. Spaced from and axially alined with 
inected with the flange:38 and with: the plug. 5, the Stuffing box 45. A vertical bracket 49 issuit 
but they could of course be; otherwise connected ably Secured...to, the base, O...and is provided with 
with these parts. Regardless of the kind of con- a head. 50 between the two...stuffing-boxes--45, and 
nection, the blades 39 connect the flange:38; and 48, Said, head having two elbow-like ports-5 and 
sleeve;37 with the:plug-i6 for rotation as a single 30.52. A main stock supply pipe 53-is:secured to 
knit. Whenever sthe shell 2 is longitudinally 
adjusted, the flange:38 of course remains station 
sary:Withithe plug. 6:and the end-closure 2-slides 
*:with respect to said flange and the sleeve 3. 
This sleeve receives; the stock from the chamber 
33 and the outward forcing of the stock, by the 
blades. 39 causes it to travel through said sleeve. 
Moreover, these blades impel thesistock through 
5the channels between the shell - 2 and :the plug 
6against...thegnatural resistanceforees, and the 

s.stock;is thus rapidly given the desired treatment. 
It will be noted that the rc.lose rotatable and 
slidable-engagement of the outer-surface-of-sleeve 
337s with the wall-of-opening 36.inflange 35 pro 
'iyidessa Seal between these parts to insure that 
the stock will pass from the router chamber 
gthrough the sleeve to the impellerblades in the 
inner:chamber. Likewise the closerotatable and 
slidables engagement: of the sedge; or periphery of 
flange:38rwith the side Wall of charaber 32 will 
;also providesa, seal between these parts. This 
double seal is important since it insures practi 
cally all-of-theistock being directed to the impeller 
blades 39 irrespective of the relative: adjustment 
iOf the cone and shell. It is of even greater 
importance when the laiger ends of the cone 
and shell are at the inlet end of the machine 
since impeller must move: the stock longitudinally 
from the large end of the plug to the Simall send 
of the plug against the centrifugal hydraulic 
$forces, set up by the rapidly rotating plug, that 
try to move the stock toward the aige send of 
the Jordan. Etisthis combined hydraulic; action 
;that causes better paper-making hydration in 
stead of the usual cutting of the fibres short. 
The refined stock leaving the shell 2 enters 
a receiving chamber 40 in the end closure 22, 
from which chamber it is discharged as herein 
after explained. The outer wall of the chamber 
340 is provided with an appropriate stuffing box 
st through which the shaft 5 extends. 

The side of the flange:38, toward the partition 
35, is provided with two radially delivering ribs 
32 which are preferably spirally pitched a S. Seen 
in Fig. 6. Any stock entering the space between 

35 

the head .50 in communication with the port. 5, 
... and a main stock discharge pipe. 54 is secured 
...to said: head 50 in communication with...theport 
52. A short stock...Supply pipe 55 is...secured to 
head 50 at One of its ends, incommunication with 
port 5, and extends at its other endslidably 
$through the stuffing box. 45; and a short.stock 
discharge pipe 56 is secured at one of its.enids 
to:Said head. 59, in communication with the port 

40 52, the other-end of Saidpipe. 56.extending, slid 
ably, through the stuffing box 48. Whenever the 
-shell 12 is axially adjusted, all of the piping 
: remains rigid and stationary, and the stuffing 
boxes, 45; and -48; simply-slide upon the pipes 55 

45 and 56, it being thus unnecessary to provide 
flexible ghoses for conducting the stock to the 
chamber 3.35and from the chamber 40. However, 
if such thoses should be desired in...some installa 
tions, they could of course, be used, as shown at 

50 57 and 58 in Fig. 9. 
From the foregoing, takenin-connection: with 

the accompanying. drawings, it'. Will be seen that 
-noveland-advantageous provision has been made 
for carrying-out the objects of the invention, 

55 and while preferences have been disclosed, varia 
tions, may of course be-made within the scope of 
the invention:as-claimed. 

In operation, the invention greatly increases 
hydration, brushing and refining, by performing 

60 continuously in a short-time the work: that:here 

65 

tofore required hours of beating in a Hollander 
ibeater. It eliminates most of the cutting action 
of the Hollander and also the cutting action of 
the usual, Jordan by greatly improving the hy 
-drating forces. These forces, include (1) rapid 
rotation of the bladed or ribbed plug coacting 
with the correspondingly bladed or ribbed shell; 
(2) maintaining exactly the proper clearance be 
itween the blades or ribs for best hydration; (3) 

70 increasing the internal friction of fiber on fiber 
caused by the impelled forces in the paper stock 
coacting with the agentrifugal forces in the stock 

; caused by high-speed rotation of the plug; (4) 
causing high pressure and then to vacuum cycles 

75 by the vacuum eddies following each blade or rib 

  



of said sleeve having an annular perinheral 

5 
of the plug, causing with high-speed rapidity 
these myriads of pressure-to-vacuum - cycles. 
These numerous pressure-to-vacuum cycles work 
ing on the fibers, as well as the brushing action 
of the blades, performs the necessary hydrating is 
and other refinement in unusually short order. 

... I claim: - 
1. A Jordan comprising an elongated internal 

ly ribbed tapered shell provided with a stock 
outlet at one end; a closure for the other endio 
of said shell, said closure having an inner cylin 
drical cup-like chamber axially alined with said 
shell and directly communicating with said other 
end of the latter, said closure also having an 

having a partition between said inner and outer 
chambers, said partition being disposed in a 

l, plane at a right angle to the axis of said shell 
and having an onening of circular outline axially 
alined with said shell; a rotatably mounted shaft. 20 
coaxial with said shell and extending through 
the latter and said closure; a peripherally ribbed 
tapered plug secured to said shaft within said 
shell; a cylindrical stock-conducting sleeve ex 
tending slidably and rotatably through said 25 

# opening of said partition, said sleeve having its 
outer surface in slidable and rotatable engage 
ment with the walls of said opening to provide 
a seal between the two chambers to cause the 
stock to pass through said sleeve from the outer 30 
chamber to the inner chamber, the inner end 

flange within said inner chamber, said flange 
being disposed in spaced relation with said parti 
tion and the adjacent end of said plug and having 35 
its outer edge rotatably, and slidably engaging 
the sidewall of said inner chamber to provide 

"a seal between the portions of the inner chamber 
on opposite sidés of said flange; radially deliver-, 
ing impeller blades in the space between said" 40 
plug and said flange for radially moving the 
stock from the inner end of said sleeve and feed 
ing it longitudinally between the shell and plug, 
said impeller blades being connected with said 
flange and said plug and tying Said flange, sleeve, 45 
and nilug together for rotation as a single unit; 
means rotatable with said flange for throwing 
the stock in the space between said partition and 
said flange toward said seals; and adjusting 
means for relatively moving said plug and shell 50 
axially to vary the peripheral Space between Said 
plug and shell. 

2. In a Jordan, a shell with a frusto-conical 
bore and a stock inlet portion at its large end, 
a coacting frusto-conical plug in the bore of said 55 
shell and mounted on a rotatable shaft extend 
ing through said inlet portion, said shell and plug 
being relatively adjustable in an axial direction, 
said inlet portion having an annular partition 
separating an outer stock inlet chamber and an 60 
inner cylindrical chamber in communication 
with the large end of said bore, said partition 
having a central circular opening concentric with 
said shaft, a cylindrical sleeve rotatable and slid 
able in Said opening and affording communica- 65 
tion between said chambers, an annular pe 
ripheral flange at the inner end of said sleeve 
disposed in said cylindrical chamber in spaced 
relation with said partition and the large end 
of said plug, the outer edge of said flange being 70 
in rotatable and slidable engagement with the 
side wall of said cylindrical chamber, radially 
delivering impeller blades in the space between 
Said flange and the large end of said plug, said 
sleeve, flange and impeller blades being rotatable 75 
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with said plug, and means in the space between 
said partition and said flange for moving the 
stock. in said space toward said partition and 
radially outward in Said space. 

; 3. A structure as specified in claim 2 in which 
said means comprises ribs projecting from the 
face of said flange opposite said partition and 
extending in a generally radial direction. 

4. A Jordan comprising an elongated base, an 
elongated internally ribbed tapered shell dis 
posed above said base and provided with a stock 
outlet at its smaller end, and end closure for 
the Smaller end of said shell provided with a 

- stock outlet, an end closure for the larger inlet 
outer chamber provided with a stock inlet and 15 end of said shell, said inlet end closure having an inner cylindrical cup-like chamber axially 

aligned with said shell and directly communicat 
ing with said larger end of the latter, said inlet 
cloSure having an outer chamber. provided with 
a stock inlet and also having a partition between 
said inner and outer chambers, said partition 
being disposed in a plane at a right angle to the 
axis of Said shell and having an opening of 
circular outline axially aligned with said shell, 
a shaft rotatably supported from said base and 
extending coaxially through said shell and also 
through Said end closures, a peripherally ribbed 
tapered plug fixed to said shaft within said shell, 

- a cylindrical stock-conducting sleeve extending 
slidably and rotatably through said onening in 
Said partition, said sleeve having its outer surface 
in slidable and rotatable engagement with said 
opening to provide a seal between the two cham 
bers to cause the stock to pass through said sleeve 
from the outer chamber to the inner chamber, 
the inner end of said sleeve having an annular 
peripheral flange within said inner chamber, 
said flange being disnosed in spaced relation with 
said partition and the adjacent end of said plug 
and also having its outer edge in rotatable and 
slidable engagement with the side wall of said 
inner chamber to provide a seal between the 
portions of said inner chamber on opposite sides 
of Said flange, radially delivering impeller blades 
in the space between the large end of said plug 
and Said flange for radially moving the stock 
from the inner end of said sleeve and feeding it 
longitudinally between the shell and plug against 
the centrifugal hydraulic forces caused by the 
rapid rotation of said plug, said impeller blades 
being connected with said flange and said plug 
and tying said flange, sleeve and plug together 
for rotation as a single unit, means in the space 
between said partition and said flange for mov 
ing the stock in said space toward said seals, 
means supporting said shell and its end closures 
On Said base for axial sliding movement and 
means for moving said shell and its end closures 
on said base. 

5. In a Jordan, an elongated base having a 
flat top with opposed longitudinal extending 
tracks thereon, an internally ribbed tapered shell 
disposed above said base for longitudinal adjust 
ment thereon and provided With a stock outlet 
at its Smaller end, an end closure secured to the 
larger inlet end of said shell and provided with 
a stock-receiving chamber, another end closure 
Secured to the smaller end of said shell and pro 
vided with a stock-discharge chamber, said 
closure at the inlet end of the shell having a 
stock-inlet passage leading to said stock-receiv 
ing chamber, said closure at the outlet end of 
the shell having a stock-discharge passage lead 
ing from Said stock-discharge chamber, the outer 
ends of said passages being open toward each 

  



7 
other and being parallel with the direction of 
adjustment of said shell upon said base, a pack 
ing gland at the outer end of each of said pas 
sages, said end closures being slidable upon the 
top of said base to stipport said shell between 5 communiciation with the int 
them and having portions to slidably engage said 
tracks, bearings rising from said base and spaced 
from said end closures, a shaft rotatably mounted 
in said bearings and extending coaxially through 
said shell and through its end closures, a pe 
ripherially ribbed tapered cone fixed to said shaft 
within said shell and having its large end at the 
large end of said shell, a bracket secured to said 
base and located between the outer ends of said 
passages, a short stock-supply pipe secured at one 
*öf its ends to said bracket and having its other 
end received slidably in the gland at the outer 
end of saidstock-inlet passage, a short stock-dis 
charge pipe also secured at one of its ends to 
said bracket and having its other end received 
slidably in the gland at the outer end of said 
stock-discharge passage, a main stock supply 
pipe secured to said bracket, a main stockadis 
charge pipe also secured to said bracket, said 
bracket having one port placing said short and 
said main stock-supply pipes in communication 
with each other, and another port in said bracket 
placing said short and main stock-discharge 
spipes, in communication with each other, and 
an adjusting shaft having a portion swiveled 
for rotation in one of said bearings and a screw 
threaded portion threadedly engaged with one 
of said end closures. m - . . . 
6.En a Jordan, an elongated base having ion 

'gitudinally extending tracks, a tapered shell and 
a coacting cone therein, stock inlet and stock 
discharge closures secured to the ends of said 
shell and supporting it longitudinally above said 
base, bearings rising from said base and spaced 
from said end closures, a shaft for said cone 
trotatable in said bearings, said end closures hav 
ing base portions shidably engaged with said 
tracks and each being formed on one side with 

25971 

O 

35 

-25 

40 

an integral lug, said its having stock passages 
with cylindical portions opening toward each other and having their axes parallel to said 

being in 'shaft, the passageia one of 

end closure and the passage in the other 
lugs being in communication with the interior 
of said discharge end closure, a bracket secured to and rising from bracket having 

wa w . . . * , d formed 

- - v. two pip 
projecting in opposite directions from: 
one of said pipes being in communi 
said mainstockinle • x wax:ys ... a- w 

in said passage int 
and the other o: 

haifei X the latter along said tacks. 
HAROLD DONALD WELEs. 
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