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1. 
This invention relates to improvements in 

Jordan or refiner apparatus such as used in pre 
paring fibers for paper making, and Which in 
cludes a Jordan and driving means therefor. The 
invention seeks to solve certain problems Which 
this type of apparatus has heretofore presented. 
One of the principal problems encountered in 

prior Jordans or refiners is that they are made 
up of several components such as a shell for hous 
ing stationary knives and containing the liquid 
as it flows through the machine; bearings for 
support of the plug or rotating member; a shaft 
which is an integral part of the plug; a coupling 
between driving motor and plug and the driving 
motor itself. These individual parts are a SSem 
bled on a common base, or bases which are joined, 
or the motor may be mounted On a separate 
foundation. This makes it necessary to provide 
a good foundation for the machine and for the 
mill to use extreme care in aligning the motor 
and Jordan shafts. 
This invention provides a unitary machine 

which is self-contained and may be placed on 
an ordinary mill floor without foundation and 
without the necessity of aligning any parts as 
these are a part of the structure and all that is 
necessary is to make an electrical connection 
to the motor and a connection to the stock flow. 
This means that it is possible to Set a machine 
up in a minimum of time. It also makes it pos 
sible for the mill to replace one unit. With another 
or to replace an existing unit with this machine 
without shutting down the mill which is necessary 
With machines of existing construction. 
Another problem arises from the large amount 

of floor space which a battery of Jordan machines 
has required. Each Jordan apparatus included 
a Jordan comprising a Shell and a plug rotatable 
in the shell, a drive shaft, two sliding bearings 
for the shaft, a motor, and a flexible and ex 
tensible coupling between the motor and the 
shaft. The actual floor space which has to be 
provided in a paper mill for the accommodation 
of these machines is not alone the area, which the 
machines Occupy When fully assembled. The 
plug must be extracted axially for renewal of the 
plug and shell fillings. When this operation is 
performed the length of the floor Space which is 
required is the length of the assembled machine 
plus the length of the plug shaft. It is therefore 
One of the principal objects of this invention to 
provide a Jordan apparatus which, when assem 
bled, is considerably shorter than such apparatus 
as heretofore employed, for the same size of 
Jordan and the same capacity driving unit. The 
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2 
Shortening of the apparatus not only reduces the 
required width of building for housing a battery 
of Jordan machines, but the width of roof, floor 
and foundations for a projected new mill can be 
reduced with substantial saving in mill construc 
tion cost. 
A further problem which Jordan apparatus has 

heretofore presented was that of lack of concen 
tricity between the plug and the shell. This cre 
ated a wide variation in clearance between the 
blades of the plug and the shell on one side as 
compared with the clearance on the diametrically 
Opposite side. 
Through the larger clearances the paper mak 

ing fibers can escape without being worked upon. 
With Small amounts of clearance the pressure 
can easily be built up to cause metal to metal 
contact between the plug and the shell knives 
wasting much of the material used in the knives. 
This condition also wastes power and causes ex 
isting units to be inefficient. There are several 
reasons for the eccentric position of the plug 
with respect to the shell. In the initial assembly 
of the machine in the mill, because of the length 
and Width proportions of the base, it is easy to 
distort the base slightly causing a misalignment 
or displacing of the plug center with reference to 
the Shell center lines. The plug shaft is, con 
nected to the motor shaft through a flexible 
coupling and frequently these parts are not per 
fectly aligned causing the Jordan plug or rotor 
to vibrate displacing the plug readily with respect 
to the shell. Also, the plug is mounted with slid 
able bearings whose housings require radial clear 
ances in guides and these guides are exposed 
to the atmosphere, the dirt and water in the mill 
and these destructive elements soon cause wear 
Which enlarges upon the initial clearances. This, 
too, permits the plug to become readily displaced 
and occupy an eccentric position. in respect to 
the shell. 

It is therefore another object of this invention 
to provide means for insuring the concentricity 
of the plug and shell. Thus a uniform clearance 
between the blades of the plug and the shell can 
be maintained over the entire periphery of the 
plug, which makes the cutting edges of every 
blade effective in its refining operation upon the 
paper stock. This increases the productivity of 
the Jordan many times as compared with the 
Output of prior machines. ... The quality and uni 
formity of the refinement are improved because 
of the thoroughness of the action of all cutting 
blades which do not permit any unrefined stock 
to pass through. . . , · · 
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It is another object of this invention to accom 

plish the solution of the problems set forth here 
inbefore by one and the same means. That is 
to say, the means employed for shortening the 
length of the Jordan apparatus involves elimina 
tion of the flexible coupling and sliding bearing 
for the shaft which gave rise to the eccentricity 
of the plug with respect to the shell. 

h- In the course of usage all Jordan or conical 
refiners blading becomes worn and it must be re 
placed. In the conventional Jordan it is neceS 
sary to remove the Jordan half coupling and in 
most designs it is necessary to remove the bear 
ing nearest the motor end. In this machine there 
is no coupling to take apart. All that is necessary 
is to slide the shaft out of the motor quill and 
there are no bearings whatsoever to be dis 
mantled. - : 

A further object of this invention is to provide 
a casing for the Jordan apparatus which includes 
a unitary frame for supporting the Jordan and 
the driving means ihi fixed-relation. . . . . 

Still another problem which arises in the use 
of Jordan apparatus results from the fact that 
the gap between the blades of the plug and the 
shell must be varied for different operating con 
ditions and because of wear of the blades. It 
is another object of this invention to provide 

for quickly an varying the gap. 
;he rotating member 

works against the stationary member so that he 
may determine what type of work is being done 
on his papermaking fibers. Heretofore, he has 
had to judge hi 

: the machine or note the power which is being 
put into it by electrical readings. 

ithat disconnection may readily be made wi 
pulling the plug, whereas: other devices with 
pressure recorder makes it necessary to 
imantle-the-pressure element from the machine 
when the plug is being pulled. . . . 
; : Further objects and advantages of this inven 

?tion: will become "apparent in the following de 
-tailed dësëription thereof. i 
3. In the accompanying drawings: 

- Fig.1 is a Side-ele 
embodying the 
*: :Fig. 2 is a II secti?i tugh ... 
means for adjusting the plug relative to the shell; 

Fig. 3 is a view-of-the-forward end of the shaft 
?andraceway carried thereby, withiparts broken 
: away; 

· Fig. 4a isa-side-elevation, partly insection and 
with parts broken away, of the Jordan apparatus 
shown in Fig.1; ". . . . " . . . . 

Fig.:4b is a vertical section through the forward 
end of the Jordan apparatus of Fig. 1, showing 
ithe plug-adjusting mechanism; and 

Fig.5 is a section taken on the line 5-5 of 
Referring to the drawings, what is herein called 

: a Jordan apparatus comprises a driving means-2 
at the rear end and a Jordan at the forward end, both supported on a casing 3. The casing is gen 
erally of the cross-section shown in Fig. 5 and 
has finlets 4, 6 and 8 för recëiving paper “stock 
and has upper and lower outlets-10 and f2 (the 
ilatter shown closed by a plate 4) for discharging 
the refined paper stock. Transverse-partitions 
26 and 8: extend across the casing, as shown in 
Fig. 4a, and a bearing casing 203extends rear 
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wardly from the partition 8. Between the walls 
6 and 8 there may be formed an outlet which 

has a screw plug 22 therein which may provide 
means for draining the rear or motor end of the 
casing. Openings such as 24, 25 and 28 are pro 
vided in the casing to permit access to the parts 
for adjustment and other purposes. 
The Jordan consists of a shaft 3 having a plug 

which comprises a portion 32 of conical Section 
s upon which is seated a plug filling 34 locked in 
position by lock nut 36 engaging the threaded 
portion 38 of the shaft, 30. The plug filling in 
cludes blades 40. The casing 3 has a conical 
Shell portion 42 within which the plug 34 rotates, 
the shell having a shell filling 46 which includes 
blades 45 in co-operative relation to blades 40. 
The plug and the shell communicate at their 
rear edges with inlets A, 6 and 8 through which 
paper stock is fed for action by the cooperating 
blades, and the refined stock is discharged 
through outlet and, if desired, also through 
outlet 2 after. removing plate 4. The driving of 
'the shaft 3 is accomplished by the driving means 
2, in a manner to be described hereinafter. 
As stated in the introduction hereto, one of the 

problems which this invention has solved is that 
created by the long overall º length of the siap 
paratus due to the fact that the driving means 
drove': the Jordan shaft through a flexible and 
extensible coupling and sliding-bearing. By this 
invention the drive is effected Without''thesesele 
ments, thus shortening the length of-the-ma 
'chine materially. í For this purpose, the driving 
'means consist of a stator 68 and a rotor-60, and 
the Jordan shaft" is telescoped rWithin and Sup 
ported by the rotor, thus eliminating from the 
overall length of the machine the length of the 
rflexible coupling and the slidable bearing. 

The means employed for mounting the shaft 
within the rotor comprises a quill 50 mounted for 
rotation in the bearing casing 20 and held against 
-axial-and-radial movement by anti-friction: bear 
ings such as radial bearings 52 and two-way 
thrust-bearings 54. Opposite ends of the bearing 
casing may be sealed by sealing members -56 and 
-58, the tapered end 5 of the quill-projecting 
rearwardly beyond member 56. . . Upon this 
tapered end is fixed the rotor 60 of an electric 
-motor -which constitutes the driving means 2, the 
rotor being secured by key '62 to a motor -rotor 
Spider: 64 tapered stor fit upon the tapered-end-57 
of the quill. The spider-64 is locked in position 
by cap 66 threaded upon the rear, end of the 
quill. The stator 68 of the motor may be fixed 
*directly in a motor casing 76. The rotor of the 
driving means is thus supported on the outside of 
q?ill 50. 
The shaft 30 is supported within the quill by 

a Snug, sliding, non-rotatable fit, whereby the 
rotor Will drive the "shaft. By telescoping the 
Shaft and rotor, the overall length of the machine 
is reduced by the length of the elements herein 
before enumerated, i.e., the lengths of one'slid 
ing bearing and the flexible coupling, both of 
which are no longer necessary. For this purpose, 
the hollow interior of quill 50 has a portion: 72 
which has a polygonal section, and the rear-end 
74 of Shaft 50 has a similar section of such di 
mension as to allow a Snug, sliding, non-rotatable 
fit. The slidable feature of the mounting per 
imits adjustment of the gap between the plug and 
the shell-blades without interfering with the 
drive. • . . . ? ? ? ????? 

- By removing end plate 76 and cap 66, the rotor 
75 mày be slipped of the quill for repair or replace 
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ment. It Will be noted that the umbrella shape 
of the rotor disposes the vertical plane through 
its center of mass Substantially to intersect the 
bearing 52, which is a favorable condition of 
operating and minimizing the load force upon the 
bearing resulting from the overhung Weight. 
By telescoping the shaft and rotor and Sup 

porting the former in the latter, not only is there 
obtained the advantage of reduced overal length 
of the machine, but by eliminating the sliding 
bearing and its radial clearance in its housing, 
the gap between blades 4 and 45 may be main 
tained uniform over the entire periphery of the 
plug. This is due to the fact that the bearings 
of the electric motor do not permit radial move 
ment and thus the plug and shell are maintained 
at all times in accurate concentric relationship. 

It is necessary and desirable to provide means 
for adjusting the gap between the blades 4 and 
A5 not only for the purpose of compensating for 
wear Of the blades out also to regulate the re 
fining action. Which the apparatus performs upon 
the stock. Such adjustment is readily effected 
by operating a hande 80 at the for Ward end of 
the Jordan apparatus to move the shaft 30 and 2: 
its plug axially in One direction or the other de 
pending upon the direction of rotation of the 
handle. 
The mechanism by Which Operation of handle 

88 actuates the shaft 30 axially is as follows: the 
handle is fixed to a shaft 82 journalled in the 
forward end of a cap 85 at the forward end of 
casing 3. The shaft 82 carries a pinion 83 which 
meshes with gear 86 on a shaft 88 having a screw 
threaded portion 90 (see Fig. 2) on its rearward 
end in threaded engagement through balls 92 and 
return passage 94 within a member 98. This 
member is slidably mounted within a cylinder 

formed within housing 84, but the member 
is held against rotation by key 02. Rotation of 
handle 8 Will therefore cause member 98 to 
Slide Within cylinder 9, and since the axis of 
cylinder SCO is made coincident with shaft 30, 
the member 98 will move axially of the shaft. 
By mounting the forward end of shaft 30, ro 

tatable in the member 98, but fixed against 
relative axial displacement with respect to it, any 
axial movement of member 98 causes shaft 30 
to move axially. For this purpose the shaft 
which extends through wall fo4, that separates 
the Jordan from the housing 84, has a reduced 
portion f6 (see Fig. 3) provided With the inner 
raceway 8 of the roller bearing:, cooperating 
With two raceways fle, which are inserted within 
the member 98. Rollers 2 have their axes 
perpendicular to the axis of the shaft 30, and 
rollers 4, have their axes parallel to the shaft 
axis. These multiple sets of rollers operate be 
tween their raceways to permit free rotation of 
the shaft under the agency of axial load forces 
and radial load forces which may operate upon 
the shaft simultaneously. Since raceWay G8 is 
fixed to shaft 30, and raceways C remain non 
rotating With member 98, therefore sliding axial 
Wise movement of member 98 will move Shaft, 3} 
axially While yet permitting free rotation of the 
shaft. 
A handle 29 journalled at 22 and carrying a 

cam 24 may be employed to lock shaft 82 and 
handle 80 in operating position. Instead of 
handle 80, or in addition thereto, a power drive 
for the shaft 88 may be provided through a 
Sprocket 26. A thrust bearing 28 may be pro 
Wided between the forward end of shaft 88 and 
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a block 30 held in position in the forward end 
of cap 85 by a cover. 32. , - . . ; ' ... 
The invention may be embodied in other Spe 

cific forms without departing from the essential 
characteristics thereof. Hence, the present emir 
bodiments are therefore to be considered in all 
respects merely as being illustrative and not as 
being restrictive, the scope of the invention being 
indicated by the appended claims rather than by 
the foregoing description, and all modifications 
and variations that fall within the meaning and 
purview and range of equivalency of the ap 
pended claims are therefore intended to be em 
braced therein. 
What it is desired to claim and secure by Let 

ters Patent of the United States is: 
1. A unitary self-contained motor driven Jor 

dan comprising ; in combination, a supporting 
casing construction having forward rotatable 
bearing means and a conical bore in axial align 
ment theireWith intermediate its for Ward and 
rear ends, a motor stator secured to and Sup 
ported entirely by the rear end of said casing 
construction, a rear bearing secured to the rear 
end of said casing construction, a quill within 
Said bearing, bearing means rotatably support 
ing said quill in said bearing and holding it 
against axial displacement relative thereto, a 
motor rotor around and fixed to said quill and 
disposed in operative relationship with said 
Stator, a single shaft having a tapering plug por. 
tion intermediate forward and rear ends thereof, 
the for Ward end of said shaft disposed in said 
forward bearing means and the rear end thereof 
disposed in Said quill, connections between said 
rear end of the shaft and quill adapted and ar 
ranged whereby said shaft and quill are rela 
tively slidable and non-rotatable, said shaft be 
ing entirely supported by forward and rear ends 
of the casing construction through said forward 
bearing means and rear bearing, cooperating 
blading carried by said conical bore and plug 
portion, and said casing construction provided 
With inlet and outlet openings in communication 
With the conical bore thereof. 

2. A unitary self-contained motor driven Jor 
dan comprising in combination, a supporting 
casing construction having forward rotatable 
bearing means and a conical bore in axial align. 
ment therewith intermediate its forward and 
rear ends, a motor stator secured to and sup 
ported entirely by the rear end of said casing 
construction, a hollow rear bearing support se 
cured to the rear end of said casing construction, 
a quill Within said bearing, separate bearing 
means rotatably supporting said quill adjacent 
its forward and rear ends in said bearing and 
holding it against axial displacement relative 
thereto, a motor rotor fixed around and to said 
quill and disposed in operative relationship with 
Said Stator, a single shaft having a tapering plug 
portion intermediate forward and rear ends 
thereof, the forward end of said shaft disposed in 
Said forward bearing means and the rear end 
thereof disposed in said quill, connections be 
tween said rear end of the shaft and quill adapted 
and arranged whereby said shaft and quill are 
relatively slidable and non-rotatable, said shaft 
being entirely supported by forward and rear 
ends of the casing construction through said 
forward bearing means and rear bearing, coop 
erating blading carried by said conical bore and 
plug portion, and said casing construction pro 
vided with inlet and outlet openings in communi 
cation with the conical bore thereof, said con 
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meeting means including an axial bore provided 
in said quill in which the rear end of said shaft 
is receivable and said, bore and shaft provided 
with angularly disposed engageable faces. 
* 3. Auritary self-containèd- mðtor-driven Jor 
dan apparatüs, comaprisinig in ?ombiniation, as-Sulp 
porting ceasing having forward rotatable bear 
ing means and a conical-bore in axial ali?inment 
therewith intermediate its forward and rear 
ends, a motor. stator secured to the rear-end of 
the casing and entirely supported thereby, a hol 
low rear bearing support secured to the fear 
end of the casing: disposed concentrically of said 
motor stator spaced inwardly thereöfarid ster 
minating intermediate the ends of said stator, 
a quill within said bearing having an outer end 
extending beyond the outer end of said: bearing 
stapportand provided *with an ?xial bore, sepi. 
arate” bearing means: adjacent said:bearing-sup 
port-rotatably Süpporting Saidº qui 6tor rotor 
:around said bearing support within and operably 
related to said stater having a portion-sectired 
to the outer end of said Guill, a single-elongated 
'main shaft having a tapering plug supporting 
portion intermédiate forward and 3 Fear is ends 
thereof, forward and rear ends of said-shaft dis 

O 

15 

20 

2, 1863,184 

38 
Hos?d iñªªsaid: forward beaifing inheains ändå bore 

6fi saidiquill, said bore and rear-end of said main 
'shaft therein: provided with complementaliang 
ilarly disposed faces whereby said shaft and 
quill are relatively non-rotatable and the shaft 
may be withdrawn from said quill, cooperating 
bläding & carrièd byºthe icônical bore of theº cas 
ing and plug supporting portion of the mail 
forward-bearing means and equill, and m 
the forward end of the casing adapted to move 
said main shaft axially. 

- DWIGHT.E, JONES. 
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