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6 Claims.

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
lower tost, effecting a marked advance over the

usual Hollander type beater requiring hours of

beating to produce a,nywhere near comparable
* results.

The present Jordan is of the general type in
which an internally ribbed tapered shell and a
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
will insure dependable impelling of the paper

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.

-Another object is to. prov1de a novel construe-
- tion permitting the use of rigid piping for cons-
: ductmg the stock into and from the-Jordan shell

“‘even though this shell may be-the element of
the shell-and-plug assembly which receives the
~ 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
" side elevation partly broken away and in section

showing a Jordan constructed in accordance w1th }

the invention.

Fig. 2 is an end 6levation,

Fig. 3 is a partial top plan view.

Fig. 4 is an enlarged longitudinal sectmna.l
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.

Fig. 8 is a detail horizontal sectmn on line 8—8
" ‘of Fig. 1.

_-Fig. 9 is a fragmentary side elevation showing
" a slightly different form of construction.

A horizontally elongated base 10 is provided
" having two parallel longitudinal ways or tracks
_ t1 which are instrumental in mounting the ta-
‘pered shell 12 for axial adjustment. At the op-
" posite ends of this shell, bearing posts 13 and {4
" are fixedly mounted, sa1d bearing posts having
- suitable ball and/or roller bearings in which a
" horizontal shaft 15 is mounted, said shaft carry-
" ing the tapered plug (6 within the shell 12. A
““driving motor 17 for the shaft 15, is suitably
" mounted on the base {0, the motor shaft being
connected with said shaft 15 by a suitable flexible
_coupling or the like {8. The shell {2 is pro-
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vided with internal ribs or blades {9 and the plug
16 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
it is impelled through the channels between said
ribs or blades. During such passage of the pulp
or stock, the plug 16 is driven at an unusually
high speed (from 1200 to 1800 R. P. M.) and the
required refining will thus be produced with a
great saving of time over the ordinary Jordan
which usually rotates at from 300 to 400 R. P. M.

An end closure 21 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
these end closures rest slidably upon the base 10
and they are provided w1th lateral flanges or the

-like 23 which slidably engage the tracks or ways
.

An adjusting screw 24 is rotatably mounted
in a bearing opening 25 in the post 14 and is
threaded through an opening 26 in the end clo-
sure 22 for adjusting the shell 12 axially with

- respect to the plug 16, thus ‘varying ‘the space

between the shell and plug’ ribs or blades accord~
ing to the consistency to which the stock is to be
refined. The screw 24 is provided with a hand

- wheel 27 and with a toothed wheel 28, the latter
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being ¢ooperable with a lock-operated dog 29.
The operating lock 30 for this dog may well be
mounted within the base 10 as seen in Fig. 4, and
this base may have a suitable opening 31 through
which to insert the lock key. By inserting this
key and releasing the dog 29, the screw 24 may be
readily rotated to make the required axial ad-
justment of the shell 12. By then projecting the
dog 29 into engagement with the toothed wheel
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 12, the
plug 16 is of course held against any axial move-
ment, due to the fact that it is tightly keyed to
the shaft 15, and this shaft is held by its support-
ing means against endwise shifting, as well as

‘ against lateral play.

45
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The end closure 2f is in the form of a casmg
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
to the internal diameter of the shell i2, measured

from the bottom of one of the longitudinal
 grooves in the shell to the bottom of the dia-

metrically opposite longitudinal groove, the
grooves referred being of course those between
the ribs or blades 19.

The end closure 21 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 23, there is a trans-
verse partition 35 in the end closure 21, said
partition being disposed in a plane at right angles
to the axis of the shaft {5 and having an opening
36 of circular oufline, said opening being of much
greater ‘diameter than said shaft-and being con-
centric with the latter. An open-ended sleeve
3T extends rotatably and slidably through ‘the
opening 36, about .05’/ clearance:being provided
between said sleeve and the wall of the opening.
The inner end of this sleeve 37T is: provided-with
an annular flange 38 within the chamber 32.and
in running contact with the peripheral wall of
this chamber, about .005’’ clearance being. pro-
vided between said flange and side wall. This
yHlange :is.in :spaced relation-with:the partition
235 -and: with-the larger:end-of the:rotary plug
i16. ;Inrthe space-kbetween the flange and plug,
sradially . ‘delivering :impeller:blades 3§ .are-pro-
vvided, :said impeller -blades heing . preferably
1pitched:spirally-as:shownin:Fig. 7. . In the. pres-
rent-disclosure, these; blades-are integrally con-
snected -with:the flange:38:and-with:the-plug-186,
byt they: could of:course *he: otherwise connected
“with. these parts. 'Regardless:of the kind of con-
wneetion,ithe:blades 39 connect-the flange:38:and
ssleeve:37 with:the:plug:-i16°for rotation-as: a-single
unit. - Whenever sthe :shell /42 is longitudinally
radjusted, the flange:38-of course remains station-
sary:with:the plug. {5:and:the end-closure-2 {-slides
<with zrespect -to -said Bange «and :the -sleeve :37.
~This: sleeve:receives:the- stock: from. the chamber
33 :and -the-outward:forcing of ‘the- stock by:.the
*hlades: 39-causes it-toitravel:through said sleeve,
sMoreover, these blades:impel:the:stock throush
ithe-channels betweenithe-shell-42-and-the-plug
16:against-the:natural resisbance.forees,-and the
ssbock:is:thus rapidly-given: the ‘desired- treatment.
It ~will =be ; noted - that -the -close rotatable :and
sslidable-engagement-of the outer: surface-of-sleeve
; insflange 35 pro-
-vides-a :seal:between these -paris-to.insure ‘that
<the sstock -will rpass -from :the -outer .chamber
tthrough-the:sleevefo the:impeller-blades.in the
:inner:chamber. -Likewise the close-rotatable-and
sslidableengagement:-of theedge-or-periphery-of
‘flanse: 38 -with :the -side ;wall -of -chamber 32 .will
zalso sprovide :a rseal “between these parts. This
“Aouble-seal:is:imvertant-since it insures practi-
-eally;all-of:thesstockrbeing ditected to theimpelier
sblades :39;irrespective of sthe relative-adjustment
-of sthe -cone -and -shell. It -is .of ;even :greater
sAmportance ~when rthe larger ends of .the -cone
and :shell are at :the:inlet:end of .the machine
ssineeiimpeller:must:move-the:steck longitudinally
from:the:large:end of:the:plug:to -the small-end
«of :the :plug -against ~the :eentrifugal ‘hydraulic
sforees, -set-up hythe:rapidiy -rotating -plug,~that
try to move the stock toward rthe large rend -of
«the Fardan. ¥t is-this;comhbined:-hydraulic:action
#hat :causes :better paper~making shydration in-
-stead -of the usual cutting :of -the :fibres :short.
“The :refined :stock leaving ‘the shell {2 -enters
& -receiving -chamber -40 -in ‘the end :closure 22,
H#rom-which -chamber-it:is discharged :as herein-
safter explained. “The:outer wall-of the:chambser
A0 is-provided :with ran :appropriate stuffing -box
A through which ithe -shaft ;15 :extends.
-The sideof :theflange 38, toward the -partition
35, is provided with two radially delivering ribs
A2 which:are :preferably spirally -pitched as:seen
in Fig. 6. Any stock entering the space between
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the flange 28 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
rstock"through'the Jordan, sinee’the centrifugal
~action *created by the“blades 42-will*throw out-
10 wardly any sand, broken glass, metal particles,
<ete. usually found in paper stock, and will cause
-fhick-elean: fibers to seal and maintain the seal
.at 36 between the partition and the sleeve 37.
“"The-end :closure 2{ is provided with a lat-
15 erally projecting lug 43 having an inlet pas-
sage “44 for the-stock to be treated, the inlet
cendiofzsaid passage 44 having a suitable stuffing
box 45. The axis ofithis stuffing box and the
-adjacent.end. of the:stock.inlef.passage44, is
20 -horizontal .and .parallel .with .the :..axis ..of .the
«Shaft .18. -A.lateral lug.46,. similar.to.the lug
-43, is formed.on.the end.closure -22,:said .lug
<having .a .stock-diseharge . passage. 41, the-outer
-end-of which terminates.in a.stuffing ‘box -48
25 -whiech .is. spaced .from..and .axially .alined .with
the stuffing box 45. A vertical bracket 49.is.suit-
-ably secured.to. the: base . 10.and is.provided-with
& head.80 between the.two.stufling. boxes.-45.and
-48,.52id. head having. two.elbow-like, ports-5i.and
30.52. . A main stock supply.pipe_ 53 is-secured .to
-the head 50 in communication .with. the; port. 51,
-and a main:stock discharge.pipe.54.is.-secured
-to.said head 50:in.communication with.the.port
.52, A short stock.supply .pipe 55 .is.secured.to
85 :head 50-at one of its.ends, in.communication with
Jport :5{, and .extends.at .its other.end.slidably
-through. the :stuffing .box.45; . and.a. short. stock
discharge pipe 56 is secured at one of.its.ends
-to:said -head. 80, in-communication withithe.port
40 52, the otheér.end. of:said.pipe:56. extending. slid-
:ably-throughithe stuffing.box 48. ‘Whenever: the
~shell - 12 .is saxially -adjusted, zall -of .the .piping
sremains -rigid ;and :stationary, :and :the stuffing
‘boxes:45.and -48 :simply.slide :upon .the ;pipes .55
45::and -85, if tbeing {thus unnecessary ito provide
flexible rhoses :for .conducting the :stock :to :the
chamber 33:and:from.the chamber.40. “However,
-if:such-hoses -should/be. desired.in-some.instala-
~tons, they-could -of-course. he-used,as-shown:at
50 57 and 58 in Fig. 9.
From the foregoing,itaken:in:connection:with
the accompanying. drawings,.it-will-be seen:that
-navel and.advantageous provision:has been'made
for -carrying -out - the -objects. of -the -invention,
55 and while preferences have been disélosed, varia-
tions.may.of course be -made-within-the seope 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 tiere~
tofore required hours-of ‘beating -in:a Hellander
‘beater. .It-eliminates most. of :thecutting-action
<of :the -Hollander :and-also the.cutting -action -of
the -usual.Jordan -by .greatly :improving sthe hy-
65 -drating -forees. These forces .include (1) :rapid
:rotation :of :the ‘bladed -or :ribbed -plug .cozcting
‘with the-correspondingly bladed:or ribbed shell;
(2): maintaining-exactly the proper-clearance be-
tween-the blades:ar:ribs for best hydration; (3)
70 _increasing the internal friction -of «fiber -on fber
:caused by the impelled forces:in the paper:stock
coacting ‘with ‘the-eentrifugal forces in-the:stock
:caused by ‘high-speed ‘rotation.of ithe :plug; (4)
wcausing-high pressure and then-to vacuum cycles
75 by the vacuum eddies following each blade or rib



“"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 hydratmg«

1y ribbed tapered shell provided with a stock
“outlet at one end; a closure for-the other endio

: and other refinement in unusually short order.

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

. of said shell said closure having an inner cylin-
~drical cup—hke chamber axially alined with said

" the latter and said mosure _a, perioherally ribbed

#'opehing rof “said partition, said sleeve having its

_chamber to the inner chamber, the inner end

P

“ shell and directly communicating with said other

end of the latter, said closure also having an

and having an onening’ of circular outline axially

" alined with said shell; a rotatably mounted shaft’ 20

coaxial with said shell a.nd extending ‘through

tapered plug secured- to said shaft within said
shell: a cylindrical . stock-conducting sleeve ex-
tending slidably and rotatably through said’ 25

outer surface in slidable and. rotatable éngage-
ment withthe walls -of said .opening: to provide

a seal between the two ‘chambers to cause the .
stock to pass through said &leeve from the outer”30

of said sleeve having an annular peripheral
flange within said “inner-chamber, said flange
being dishosed in svaced 1e1atlon with said parti-

< bion and the adjacent end of sald plug and having 35

edge’ rotatably; and slidably engaging
‘wall of said mner chamber to provide

"4 seal between the porfions of the'inner chamber

on opposite sidés of -said flange; radially deliver-

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 olug 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 65
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 eircular 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-
r1pheral flange at the inner-end of said sleeve
dlsposed in said eylindrical ghamber in spaced
relation with said partition: and the large end
of said plug, the outer edge of sald flange being 70
in rotatable and slidable- engagement with the
side wall of said eylindrical chamber, radially
delivering impeller blades in the space between
said flange and the large end of said plug, said

18,544,971
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" with ‘said plug, and means in the space between

said. partition and said flange for moving the

-stoek- in said space toward said partmon and
. radially outward in said space.

8. A structure as specified in claim 2 in which
said means comprises ribs proiecting from the
face of said flange opposife 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 inlét
* outer chamber provided with a stock inlet and: 15°
" having a partition between said inner aund outer
" chambers, said partition being dlsposed in a
" plane at a right angle to the axis of said shell

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 o the
- axis of said shell and having an opening of
- cireular outline axially aligned with said: shell,

~a shaft rotatably supvorted from said base and
- extending coaxially through said shell and also

through said end closures, a perivherally ribbed

- tapered wlug fixed to said shaft within said shell,
- a ecylindrical stock-conducting sleeve extending

slidably and rotatably through said onening in

* said partition, said sleeve having its outer surface
" in slidable and rotatable engasement 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 flanee being disnosed in spaced relation with
” said partition and the adjacent enhd of said ‘plug
ing .impeller blades in the space between said’ 40
zplug and said flange ‘for ra.dlally moving  the

and also having its outer edge in rotatable and

- slidable engagement with the side wall of sdaid
" 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
ranid 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-
jng the stock in said space toward said seals,
means suvporting 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 tavéred 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

sleeve, flange and impeller blades being rotatable 75 ends of said passages being open toward each
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Sthier ‘and beih parallel with the 'direction of
Hdjustirent of ‘said skell upon said base, a pack-
ing ‘gland -at the ‘otiter erid 'of ‘each -of <aid pas-
sages, said end closures being Slidable upon the
1op ‘of ‘shid base to stipport said shell between
them ‘arid having portions to slidably engage said
tracks, Hearings rising from said base-and-spaced
from said-énd-closures, a-shaft rotatably mounted
‘in said bearings‘and extending coaxially through
‘said ‘skell ‘and through -its ‘end closuves, a pe-
ripherially ribbed tapered cone fixed to said shaft
‘within -said ‘shell and ‘having its large end -at the
Jarge end ‘of -said shell, a-bracket secured to said
‘vase ‘and located ‘between the outer ‘ends_of -said
‘passages, a-short-stock-supply pipe-secured at-one
‘of ‘its ends to ‘said bracket and having its ‘other
‘end -received -slidably in the -gland at the cutel
‘end of 'said-stock-inlet passage,-a‘short, stock-dis-
‘tharge pipe also secured -at one of its ends fo
-said bracket and having its -other end veceived
‘shidably in the gland at the -outer end of -said
stock~d1scharge passage, -2 ‘main stock supply
pipe ‘secured +to said bracket 2 -main stock=dis-
‘tharge pipe also -secured 4o -said bracket, -said
bracket having -one port -placing -said -short and
‘Said ‘main stock-supply -pipes in communication
with each other, and angther port in said bracket
placimg said -short -and main stock-discharge
pipes in communication with each ‘other, and

‘an admstmg shaft -having a portion swiveled -

*for Totation -in -one of said ‘bearings and-a screw
thxeaded portion threadedly engaged with one
of said end ‘closures.

6. In a -Jordan,-an elongated -base having lon-

gltudmally ektendmg ‘tracks,-a tapered shell and

-g, -coacting cone therein, stock inlet and_stock
dlseharge {:losures secured to the ends of said
‘shell-and- suppmtmg it longltudmally above-said
base, ‘bearings rising from said base -and - spaced

10

1’5 :

-20

25

- from ‘said end closures, a - shaft for said -cone 40

rotatable -in- sald bearings, said end closures hav—
ing -base portmns ‘sHdably engaged with -said
‘tracks ‘and -each being -formed on one side with

'shdably ‘2djusting ‘the Tatter alo

file ‘of thfs paten

2548,071

Hh dntegial Jug, Said mgs ‘having ‘stoek p&ssages

With cylindrical Dortions opemng Yoward ea"h

‘other and hawng their axes ,arallb‘l to said
shaft, the . ‘padsage in ‘ohe of B
communcmbmn w1th the int
end ‘closare 'and $he ‘passage- in $f ;
lugs being it commiuhication “with 'the intesior
‘of said ‘dischatge end closure, a bracket secured
toand. Tising from ‘ g
a head dzsposed be
w1th a Amam stock

bg said tracks.
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