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SEAL ASSEMBLY

BACKGROUND OF THE INVENTION
], Field of the Invention

This invention relates generally to so called “cantilevered” rolling mills, where
the work rolls are mounted in an overhung fashion on the ends of roll shafts which
protrude from housings containing the shaft bearings, gears, roll parting adjustment
mechanisms, etc. The invention 1s concerned 1n particular with an improved seal
assembly for preventing leakage of lubricants from such housings and for preventing

ingress of cxternal contaminants, ¢.g., cooling watcr and cntraincd dirt, mill scalc, ctc.

2. Description of the Prior Art

As disclosed for example 1n U.S. Patent No. 4,910,987 (Woodrow), known seal
assemblies typically employ fixed dual lip seals 1in contact with the adjacent surfaces of
flingers mounted on the rotating roll shafts. Such arrangements suffer from several
drawbacks, including leakage resulting from rapid wear and thermal degradation of the
seal lips, and an iability to self compensate for misalignments between rotating and
stationary components resulting from bearing clearances and load 1nduced shaft

detlections.

SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention, a circular flinger is
mounted on the roll shalt. The [linger has axially spaced radially outwardly projecting
flanges. A seal carrier surrounds the flinger. The seal carrier has axially spaced nner
rims projecting radially into the space between the flinger flanges. Ring seals are carried
by the seal carrier’s inner rims. The inner rims are resiliently urged apart to maintain the
ring scals 1n sealing contact with the flinger flanges as the ring seals undergo normal
frictional wear.

According to another aspect of the present invention, the seal carrier 1s self

aligning to compcensatc for misalignments between rotating and stationary componcnts
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resulting from bearing clearances and load induced shaft deflections, thereby maintaining

optimum positioning and contact of the ring seals with the flinger flanges.

According to one aspect of the present invention, there is provided a seal assembly
between a housing and a rotatable shaft protruding exteriorly from the housing, the shaft being
journalled for rotation about a first axis in an eccentric cartrtdge which in turn is rotatably
adjustable about a second axis parallel to said first axis, said seal assembly comprising: a
circular flinger mounted on the shaft for rotation therewith about said first ax1s, said flinger
having radially outwardly projecting flanges defining an axial space therebetween; a seal end
plate fixed to the housing and defining a circular opening aligned axially with the second
rotational axis of said eccentric cartridge; a seal carrier surrounding said flinger, said seal
carrier being supported by said seal end plate, being rotatable in said circular opening, and
having axially spaced first and second inner rims projecting radially inwardly into the space
between the flanges of said flinger, wherein said seal carrier comprises a circular plate, said
first inner rim comprises an integral part of said circular plate, and said second inner rim
comprises a ring shaped component separate from and supported on an inner edge of said
circular plate; said first and second inner rims being arranged eccentrically with respect to the
circular opening in said seal end plate and being aligned axially with the first rotational axis of
said shaft; locating means for rotatably fixing said seal carrier to said eccentric cartridge, said
locating means comprising a pin projecting from said seal carrier into an opening in said
eccentric cartridge, said pin and said opening being configured to accommodate pivotal

movement of said pin relative to said eccentric cartridge; ring seals carried by the mner rims

of said seal carrier; and means for resiliently urging said inner rims apart to thereby maintain

sald ring seals in contact with the flanges of said ringer.

These and other features and attendant advantages of the present invention will now

be described in further detail with reference to the accompanying drawings, wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partial sectional view take through the roll stand of a cantilevered

rolling mill, showing one of the roll shafts projecting externally from the housing, with a seal

2
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assembly according to the present invention providing a seal between the shaft and the

housing;

Figures 2A and 2B are enlarged views of the circled areas denoted "2A" and "2B"

in Figure 1; and
Figure 3 is an enlarged cross sectional view taken through the seal assembly.

DETAILED DESCRIPTION

With reference initially to Figure 1, a portion of a cantilevered rolling mill is
shown in which a roll shaft 10 is journalled for rotation in sleeve bearings 12a, 12b carried
In an eccentric cartridge 14, which in turn is journalled for rotation in the front and back
plates 16a, 16b of a housing assembly 18. Shaft 10 includes a gear 20 which meshes with
another gear of a companion shaft (not shown). An end of the shaft protrudes exteriorly
from the front housing plate 16a. A work roll 22 is carried on the extertorly protruding
shaft end, and is fixed in place by an internal tapered sleeve 24 and a cap 26. A seal

assembly 1n accordance with the present invention is generally indicated at 28.

With reference additionally to Figures 2A, 2B and 3, it will be seen that the seal |
assembly includes a circular flinger 30 mounted on the shaft 10 for rotation therewith.
The flinger is captured between a shoulder 32 on the shaft and the work roll 22, and

includes radially outwardly projecting flanges 30a, 30b defining an axial space 34

therebetween. O rings 36 establish a seal between the flinger and the shaft.

A seal plate 38 is fixed to the front housing plate 16a. The seal plate defines a

circular opening aligned with the rotational axis A, of the eccentric cartridge 14.

2a
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A circular seal carrier 40 1s rotatably supported 1n the circular opening of the seal
plate 38. The seal carrier includes an integral first inner rim 40a, and a separate axially
spaced second mner rim 40b. The inner rims 40a, 40b are arranged eccentrically with
respect to the seal plate opening, are aligned axially with the rotational axis A, of the
shaft 10, and project radially inwardly into the space 34 between the flanges 30a, 30b of
the flinger 30. Ring seals 42 are carried by the first and second inner rims 40a, 40b of the
seal carrier 40. The inner rims are resiliently urged apart to there by maintain the ring
seals 42 1in contact with the flinger flanges 30a, 30b. Preferably, the resilient forces
required to do so are provided by Belleville washer assemblies 44 positioned at
circumferentially spaced locations around the flinger 30.

A locating 46 pin projects from the seal carrier 40 into an opening 48 1n the front
face ol the eccentric cartridge 14. The locating pin serves Lo rotatably [ix the seal carrier
to the eccentric cartridge, with the opening 48 being configured to accommodate pivotal
movement of the pin 46.

In light of the foregoing, it will be understood by those skilled in the art that the
seal assembly of the present mvention offers significant advantages. For example, by
resiliently urging apart the inner rims 40a, 40b of the seal carrier 40, the ring seals 42 are
maintaincd 1n contact with the flinger flanges 30a, 30b throughout the uscful life of the
seals as they undergo normal wear. The seal carrier 40 1s self aligning with respect to the
roll shaft at all times and under all loading conditions.

The above-described embodiment of the present invention 1s merely descriptive of
its principles and is not to be considered limiting. The scope of the present invention
istead 1s o be determined [rom the [ollowing claims rather than by the [oregoing
description, and all changes and modifications which come within the meaning and range

of equivalency of the claims are to be embraced therein.
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CLAIMS:

I. A seal assembly between a housing and a rotatable shaft protruding exteriorly
from the housing, the shaft being journalled for rotation about a first axis in an eccentric
cartridge which in turn is rotatably adjustable about a second axis parallel to said first axis,

said seal assembly comprising:

a circular flinger mounted on the shaft for rotation therewith about said first
axis, said flinger having radially outwardly pro; ecting flanges defining an axial space

therebetween:;

a seal end plate fixed to the housing and defining a circular opening aligned

axially with the second rotational axis of said eccentric cartridge;

a seal carrier surrounding said flinger, said seal carrier being supported by said
seal end plate, being rotatable in said circular opening, and having axially spaced first and
second inner rims projecting radially inwardly into the space between the flanges of said
flinger, wherein said seal carrier comprises a circular plate, said first inner rim COmMprises an
integral part of said circular plate, and said second inner rim comprises a ring shaped
component separate tfrom and supported on an inner edge of said circular plate; said first and
second inner rims being arranged eccentrically with respect to the circular opening in said seal

end plate and being aligned axially with the first rotational axis of said shaft;

locating means for rotatably fixing said seal carrier to said eccentric cartridge,
sald locating means comprising a pin projecting from said seal carrier into an opening in said
eccentric cartridge, said pin and said opening being configured to accommodate pivotal

movement of said pin relative to said eccentric cartridge;

ring seals carried by the inner rims of said seal carrier; and

means for resiliently urging said inner rims apart to thereby maintain said ring

seals in contact with the flanges of said ringer.

CA 2805903 2018-04-11
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2. The seal assembly of claim 1 wherein said means for resiliently urging said
first and second inner rims apart comprises Belleville washer assemblies positioned between

sald inner rims at circumferentially spaced locations around said flinger.

CA 2805903 2018-04-11
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