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. invention entitled @ -

MECHANICAL SEAL FOR A SLURRY PUMP

" I/™& © Razushiro TSURUTA, President of Eagle Industry Co., Ltd.

of 6-15, Shibakoen 2-chare, Minato-ku, Tokyo

do solemnly and zincerely declare as follows:
1. sikao¥ecrocahecappiomn®yx
(or, in the case of an application by a body corporate)
1. I am/3ecaxx authorized to make this declaration on behalf of the applicant(g).
(or, where the applicant(s) is/are not the actual inventor(s))
2. ® Yoichi OGATA, of c/o Saitama Factory of Eagle Industry Co., Ltd.
1500, Oaza Katayanagi, Sakado-shi, Saitama-ken, Japan

is/ace the actual inventorés) of the invention and the facts upon which the applicant(s)
is/aze entitled to make the application are as follows:

®) ’
Applicant is the assignee of the invention from the actual inventor.

(Note: Paragraphs 3 and 4 apply only to Convention applications)

3. The basic application(sf for patent or similar protection on which the application is based
~ is/arcidentified by country, filing date, and basic applicant(s) as follows:
M) B . '

Japan, January 28, 1987,

Eagle Industry Co., Ltd.

4, The basic application(s)y referred to in paragraph 3 hereof w'as/were the first zipplication(s’)’ '
made in a Convention couiitry in respect of the invention the subject of the application,

Declared at ® Tokyo _
Dated ® April 20, 1987
™ /b( . WZ&(ZZA

_Kazushiro Tsuruta _
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(12) PATENT ABRIDGMENT  (11) pocument No. AU-B-74090/87
(19) AUSTRALIAN PATENT OFFICE  (10) Acceptance No. 601744

(54) Title
MECHANICAL SEAL FOR A SLURRY PUMP

International Patent Classification(s)
(51)* F04D 029/12 F16J 015/34

(2¢) Application No. : 74090/87
{30) #riority Data

(22) Application Date : 10.06.87

{31) Number (32) Date (33) Country
62-9937 28.01.87 JP JAPAN

(43) Publication Date : 04.08.88
{44) Publication Date of Accepted Application : 20.09,90

(71) Applicant(s)
EAAGLE INDUSTRY CO. LTD.

(72} Inventor(s)
YOICHI OGATA

(74) Attorney or Agent
PHILLIPS ORMONDE & FITZPATRICK, 367 Collins Street, MELBOURNE VIC 3000

8%y Prlor Art Documents
AU 522385 45526/79 F1 6J 15/36
AU 541043 73107/81 F16J 15/34

(67) Claim

1. A mechanical seal device for a slurry pump having an
fmpeller rotatable, within a housing on a drive shaft; the
geal device being ¢f annular forrn and adapted to be
received on the shaft, to provide a seal between the shaft
and housing, with a first one of axially opposed ends of
the seal device nearar to the impeller and downstream from
its other end with respect to slurry flow under the action
of the impeller; the seal device having axially opposed
seal rings of which one ring nearer to the other end of
gaid device 1s non-rotatable and the other ring nearer the
first end is rotatable; the seal device further including,
between the one end thereof and the other ring, a seal
cover connectabhle to the shaft and by which the other ring
isx rotatable, an annular projection extending axially from
thes cover towards the other end of the device, and a
rubber seal member fitted radially within the projection
around said other ring; said projection and seal member at
the axial ends thereof nearer to the other end of the
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device together defining a frusto-conical surface which
tapers outwardly and away from the other end of the device
such that, in use of said device, circulation of slurry to
said impeller substantially without accumulation of slurry
between said projection and seal member is facilitated.
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The prescut invention relates to an improvement
in a mechanical seal used for a shaft seal part of a slurry
pump- adapted to pump liquids containing a large amount of
slurries.

(Prior Art)
(&N

One example of &h&kslurry pump of this kind has
been heretofore known, in which as shown in FIG. 2, an impeller
3 is mounted on the extreme end of a shaft 2 extending from
a drive source such as a motor 1, and the impeller 3 is
rotated and actuated to pump a slurry liquid containing a

particvlake solids soven as
large amount of\@auxite or wtwdery coal. A mechanical seal
11 which functions as a shaft seal device is provided in the
boundary betweéen a space 4 on the side of the impeller 3 and
a space 5 on the side of the motor 1 so as toiggizgéf;aid
slurry liquid from flowing towards the motor 1.

The mechanical seal generally indicated at 1l has
as shown in FIG. 3, a non-rotational seal ring 12 airtightly
carried on the side of a pump housing 6 and a rotational seal
ring 13 carried on said shaft 2, both the seal rings 12 and
13 being axially opposed to prevent the passage of the slurry
liquid S present on the outside diameter side with said opposed
portion directed towards the inside diameter.

The rotational seal ring 13 1s embraced by a holder

14 so that the former may be formed irtegral therewith., On

the other hand, a seal cover 16 is fitted in the outer periphery
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of the shaft 2 through a sleeve 15. This seal cover 16 is
provided with an axially projecting annular projection l6a
on the outside diameter edge on one axial end, a rubber spring
17 is fitted into the inside diameter side of said annular
ho\der

projection l6a, and said hela:L}& is fitted into said rubber
spring 17, The holder 14 has a notch l4a formed at the rear
end thereof so as to engage a pin 18 projected on the seal
cover 16, and is rotated following the shaft 2. The rubber
spring 17 is provided, as its name imparts, to back up the
holder 14 to bias the rotational seal ring 13 against the
non-rotational seal ring 12.

The non-rotational seal ring 12 is likewise embraced
by the holder 19. A flange indicated at 20 is mounted on
a pump housing, and a rubber spring 21 1s interposed between
the flange 20 and the holder 19. The holder 19 is stopped

by means of a pin 22.
{Problem—intended to be soluwed by the invention)

In the above-described mechanical seal, the annular

projection 1l6a projected on the forward ep” of the seal cover

16 is set so as to satisfy the relation of L »> gl, where L
is the projected length and zl is the length of the surface
in abutment with the rubber spring 17; the anuuldr projection
léa being axially projected from the rubber spring 17 by the

length %2 (= L = 21); and an annular space 23 in the form

af a depression is formed in the inside diameter side.

NS
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With this arrangément, when the slurriy liquid S
is pumped as the pump operates and a part thereof moves around
the mechanical seal 11, a part of the slur-y contained in
the slurry liquid S is accummulated on an annular space 23.
The slurry liquid S flows rightwards as viewed in the drawing,
impinges upcn the tapered surface 6a of the pump housing 6,
circulates counterclockwise and leaves the slurry in the
annular space 23. The thus left slurry is jumped and rolled
within the space 23, and is urged particularly against the
annular projection l6a to wear the inside diameter surface
of the projection l6a. The present invention has its object
to prevent such a wear.

z(Means—used—to—sotvre—the—probiem——
—A—-nechanitecat—eseal—in—the—formof—an—intermat—fttow——

type mechanical seal according to the present invention
comprises an axially projecting annular proje€£ion formed

in the end of a seal cover fitted int?/ﬁ/g;aft of a slurry

pump, a rubber spring fitted on the” side of the ‘inside diameter

of sald annular projection, a _®feal ring on the rotational

side rotating following e shaft, said seal ring being fitted

into said rubber spri

T

and the forward end of the seal ring
on the rotation side opposed to a seal ring on the non-
rotational <dide being projected axially from tthe forward end

of sa annular projection, characterized in t:hat the approxi-
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Summary of the Invention

According to the ©present invention, there is
provided a mechanical seal device for a slurry pump having
an impeller rotatable, within a housing on 'a drive shaft;
the seal device being of annular form and adapted to be
received on the shaft, to provide a seal between the shaft
and housing, with a first one of axially opposed ends of
the seal device nearer to the impeller and downstream from
its other end with respect to slurry flow under the action
of the impeller;

the seal device having axially opposed

seal rings ‘'of which one ring nearer to the other end of
said device is non-rotatable and the other ring nearer the
first end is rotatable; the seal device further including,
between the one end thereof and the other ring, a seal
cover connectable to the shaft and by which the other ring
is rotatable, an annular projection extending axially from
the other

rubber seal member fitted radially within the projection

the cover towards end of the device, and a

around said other ring; said projection and seal member at
to the other end of the
frusto-conical

the axial ends thereof nearer
device together defining a surface which
tapers outwardly and away from the other end of the device
such that, in use of said device, circulation of slurry to
said impeller substantially without accumulation of slurry

between said projection and seal member is facilitated.
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annular projec

respect to said rubber spring to d e the projecting length

thereof, and tapered surf s are formed on the extreme end

of said annular jection as needed so as to facilitate the

circula n_of a slurry liquid as a liquid to be sgaled——

—Operatiom)

That is, the mechanical seal according to the present
invention is designed to eliminate the aforesaid annular space
so as not to create the accumulation of slurries contained
in slurry liquids flowing into the outer periphery of the
mechanical seal, and more specifically, the brojected length
of the annular projection is reduced to a the extent of L = Ql.
Thereby all the slurries contained in the liquids ride on the
wihlrling current to flow away, and the inner periperal portion
of the annular projection will not be worn.

< (Embodiment)—————

First, the mechanical seal of the present invention
shown in FIG. 1 is compared with the prior art shown in FIG. 3.
In the mechanical seal according to the present invention,

anndlo”
an~o&ﬁ&¥flprojection l6éa projected on the forward end of a
N\

until
seal cover 16 is shortened—&é&%Lthe approximately whole surface
of the inside diameter surface thereof forms a surface in
abutment with respect to a rubber spring 17, and a convergent

tapered surface 16b is formed in the extreme end of the annular

projection l6a. In contrast to the tapered surface 1l6b, a

—
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continuous. tapered surface l7a is also formed in the edge
of the rubber spring 17.

The slurry liquid flown in from the rightward whirlr
very smoothly as shown and carries away the slurry by its
own force.

(Effects of the Invention)

As described above, in the mechanical seal for the
slurry pump according to the present invention, the projected
length of the annular projection i1s defined to eliminate the
annular space which is an obstacle of the whirling of the
slurry liquid, thereby restraining the accumulation of slurry
to prevent a wear of said projected portion. A suitable
tapered surface is formed at the extreme end of the projection

to make the flow of slurry smoother.

4, BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a half sectional view showing the mounted
state of a mechanical seal according to the embodiment of
the present invention; FIG. 2 is a sectional view of essential
parts showing one example of a slurry pump; and FIG., 3 is
a half sectional view showing one example of a mechanical
seal of prior art.
(1) motor, (2) shaft, (3) impeller, (4) (5) spaces,
(6) pump housing, (1l) mechanicsal seal, (12) non-rotational

seal ring, (13) rotational seal ring, (14) (19) holders,

- n e imia
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(15) sieeve, (16) seal cover, (l6a) annular projection,

(6a)(lé6b)(l7a) tapered surfaces, (17)(21) rubber springs,

(18)(22) pins, (20) flange, and (S) slurry liquid.
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The claims defining the invention are as follows:

1. A mechanical seal device for a slurry pump having an
impeller rotatable, within a housing on a drive shaft; the
seal device being of annular form and adapted to be
received on the shaft, to provide a seal between the shaft
and housing, with a first one of axially opposed ends of
the seal device nearer to the impeller and downstream from
its other end with respect to slurry flow under the action
of the impeller; the seal device having axially opposed
seal rings of which one ring nearer to the other end of
said device is non-zotatable and the okther ring nearer the
first end is rotatable; the seal device further including,
between the one end thereof and the other ring, a seal
cover connectable to the shaft and by which the other ring
is rotatable, an annular projection extending axially frgm
the cover towards the other end of the device, and a
rubber seal member fitted radially within the projection
around said other ring; said projection and seal member at
the axial ends thereof nearer to the ccher end of the
device together defining & £rusto-conical surface which
tapers outwardly and away from the other end of the device
such that, in use of sald device, circulation of slurry to
said impeller substantially without accumulation of slurrcy
between said projection and seal member is facilitated,

2. A mechanical seal according  to claim 1,
substantially as herein before described with reference to
the accompanying drawings,

DATED: 27 JUNE, 1990
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