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Patented Apr. 5, 1949 2,466,533 

UNITED STATES PATENT OFFICE 
2,466,533 
O SEAL 

Albert M. Chambers, Jr., Palmyra, N.Y., assignor 
to The Garlock Packing Company, Palmyra, 
N. Y., a corporation of New York 
Application April 8, 1947, serial No. 740,104 

(C. 286-5) 6 Claims. 
1. 

The present invention relates to improvements 
in oil seals for preventing the passage of oil 
or other fluids or of dust or other foreign matter 
along an annular space between a pair of ma 
chine elements which are movable relatively to 
each other such as, for example, a rotatable 
shaft and a housing in which the shaft is 
mounted; and to improvements in manufactur 
ing such oil seals. The invention, although use 
ful with respect to such seals of various over-all 
diameters, nevertheless is particularly useful 
with reference to seals provided for use with 
machine elements of relatively substantial 
diameter. 

Oil seals ordinarily comprise a rigid base or 
mounting portion and for many purposes it has 
been found satisfactory to provide such a base 
in the form of an annular metal shell which may 
be press-fitted into an annular opening in a ma 
chine element such as a machine casing. The 
metal shell has a central aperture through which 
extends an inner machine element such as a 
rotatable shaft. To prevent oil or dust, etc. from 
passing along the shaft, a flexible annular seal 
ing element is fixedly seated within the shell in 
such...a way that the outer periphery, and usually 
also a side wall of the sealing element effects a 
seal with the inside of the shell. The Sealing 
element ordinarily has an axially extending seal 
ing flange which engages and effects a running 
seal with the exterior of the shaft. Spring means 
often are provided to urge the sealing flange into 
firm sealing engagement with the shaft while 
in some oil seals the inherent resiliency of the 
sealing element suffices for that purpose. 

In relatively small oil seals for use with shafts 
of, say, 8' diameter or less, a sealing ring of 
relatively soft resilient material may be mounted 
between a radial flange at one end of the metal 
shell and a swaged-in portion of the other end 
of the metal shell. Because of the Small diameter 
of the parts, the sealing ring, despite its soft 
ness, has an inherent tendency to retain its an 
nular shape and, hence, would not collapse in 
wardly and become displaced from within the 
shell. 

However, in oil seals for use with thicker 
shafts, as the diameters increase it becomes 
progressively more difficult to assure that the 
soft sealing ring will be firmly held in place in 
the shell. The larger soft Sealing rings in Such 
larger oil seals have little or no inherent tendency 
to retain their normal annular shape; therefore 
it should be obvious that if such a larger, Soft 
sealing ring were clamped within the metal shell 

O 

2 
between a radial flange at one axial end of the 
shell and a Swaged-in portion at the opposite 
axial end of the shell, the sealing ring would 
tend to flow inwardly aid would be distorted 
beyond usefulness and/or become completely dis 
placed from within the shell. 

Also, some difficulty has been encountered in 
manufacturing oil seals-of large overal diameter 
for it is very difficult indeed to make precise 
allowances for the shrinkage that will occur in 
a sealing ring during or immediately subsequent 
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to the molding operation in which it is formed. 
Under some processing conditions the shrinkage 
with respect to a given size of sealing ring is 
greater than under other conditions and the uni 
formity of such conditions cannot be precisely 
Controlled. The shrinkage differences in small 
diameter Sealing rings are practically impercep 
tible and of no material effect upon the finished 
oil seal; but the shrinkage differences in large 
sealing rings are substantial and may materially 
impair the unifornity of the finished oil seals 
and their effectiveness in service. Thus, in manu 
facturing any given size of large diameter oil 
Seal prior to the present invention, there was 
no certainty that all sealing rings made for as 
Sembly into such seals would be of the intended 
diameter which would enable them to fit snugly 
within the metal shells. 
An important object of the present invention 

is to provide an oil seal in which the sealing 
ring thereof will be positively and firmly held 
in place. 
Another important Object of the invention is 

the provision of an oil seal, which may be of 
large diameter, in which the sealing ring will 
be of the proper over-all diameter so that when 
assembled in the oil seal it will form a Snug 
fit and an effective seal with the metal shell in 
which it is mounted. w 
Another, important object of the invention is 

the provision of a sealing ring which, although 
of large over-all diameter, is sufficiently rigid 
to be handled without becoming mis-shapen and 
which has an initial substantially true circular 
shape without material waves or other irregul-, 
larities therein. 
Another important, object is the provision of 

a method of manufacturing relatively large 
diameter oil seals to derive substantial uniformity 
and precision in the sizes of the component parts 
of a number of Such Seals manufactured. 
The foregoing and other important objects and 

advantages of the present invention should be 
apparent from the following specification and 
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the accompanying drawings which, for illustra 
tive purposes, describe and illustrate several em 
bodimehts of this invention. In the drawings 

Figure is a substantially Central axial, sec 
tional view of an oil seal according to a preferred 
embodiment of the present invention, the device 
being shown associated with portions of a hous 
ing and a shaft of a machine. 

Figs. 2 and 3 are views somewhat similar to 
the upper portion of Fig. 1 showing modified 
forms of the present invention. 
In Fig. 1 a shaft A is shown extending through 

an opening B in a wall or other casing portion C 
of the machine. In order to prevent the passage 
of oil or other fluid along the shaft in one direc 
tion, say from right to left, as viewed in the draw 
ing, and to prevent the passage of dust or other 
foreign matter in the opposite direction along the 
shaft, there is provided a sealing device com 
prising a rigid annular cup-shaped metal shell 
2, within which are clamped a resilient annular 
sealing element 3, an annular spring carrier 4 
and a filter ring 5 preferably of suitable metal. 
The metal shell 2 has a cylindrical flange 6 

which fits with a tight press-fit within the bore 2 
defining the opening B or within a shouldered 
counterbore f in the casing C. The metal shell 
2 also has a radial flange 8 which extends 
radially inwardly from the outer end of the cy 
lindrical flange 6 and terminates at an inner 
periphery defining an aperture 9 through which 
the shaft A extends, 
The Sealing element 3 comprises a resilient 

portion 20, preferably of rubber, synthetic rubber 
or other rubber-like material, having a radial 
flange 2 and, extending axially inwardly from 
the inner part of the flange 2 is a sealing flange 
22, the inner periphery of which is adapted to en 
gage the shaft A and form a running sea there 
with. The sealing element 3 also includes a sup 
porting ring 23 preferably of channel-shaped 
metal to which the radial flange 2 of the sealing 
element is firmly fixed peripherally in a suitable 
manner. As shown in the drawing, the concave 
side of the supporting ring 23 faces inwardly; its 
left flange 23a extends radially into the material 
of the said flange 2, its right flange 23b ex 
tends over and preferably is embedded in the 
right face of the flange 2 ?, and its flange-con 
necting portion 2c is of the precise outer diam 
eter desired for the sealing element 3, and its 
outer periphery corresponds to the outer pe 
riphery of the radial flange 2 of the sealing ele 
ment. The resilient portion 20 and the support 
ing ring 23 preferably are bonded together by vul 
canization as hereinafter explained. 
The spring carrier 4 preferably is formed of 

flat, somewhat pliant or resilient metal and has 
a radial flange 24 constituting an outer marginal 
portion which is disposed between the filler ring 
f5 and the radial flange 2 of the sealing element. 
The spring carrier f4 also has a plurality of 

axially extending fingers 26 integral with the 
flange 24. These fingers are bent outwardly and 
back upon themselves to some extent to form 
hooks 27 which hold in place a coil garter-spring 
28 suitably tensioned to normally urge the sealing 
flange 22 inwardly and thereby enhance the seal 
ing effect between the latter flange and the shaft 
A. - 

The metal of which the spring carrier 4 is 
formed may either be resilient so that it may have 
Some Spring effect either to augment or oppose 
the effect of the garter-spring 28, or the metal 
of which the spring carrier is formed may merely 

70 of the supporting ring 23. 

4. be somewhat plant so that the spring-carrier 
merely serves as a means of holding the garter 
spring 28 against accidental dislodgment from the 
assembly and as a buffer between the garter 

6 Spring and the sealing flange 22 to prevent the 
said spring from becoming imbedded in said 
flange and thus becoming subjected to some 
snubbing effect. The spring-carrier 4 is shown 
in the present drawings merely in cross-sec 

10 tion, elevational detail thereof being omitted 
herein because the spring-carrier is not an essen 
tial part of the present invention. Such spring 
carriers, however, have been disclosed and 
claimed in my co-pending applications, Serial No. 

15 577,113, fled February 9, 1945, now Patent No. 
2,434,484, and Serial No. 600,283, fled June 19, 
1945, now Patent No. 2,434,485. 
When the radial flange 2 of the sealing ele 

ment, the radial flange 24 of the spring-carrier 
20 and the filler ring S are assembled within the 

shell 2, the inner marginal portion of the cylin 
drical flange 6 of said shell is swaged inwardly 
as at 25 to hold the said sealing element, spring 
carrier and filler ring firmly together in a sub 

5 stantially compressed or clamepd condition. 
It may be seen that if the relatively soft sealing 

element f did not have the supporting ring 
23, the rubber or rubber-like material of the radial 
flange 2 of the sealing element would tend to 

30 flow radially inwardly under the mentioned com 
pression resulting from the swaging of the shell, 
thereby somewhat deforming the remainder of 
the Sealing ring and preventing it from function 
ing efficiently in the manner intended. Also, 

35 without the supporting ring 23 the sealing ring 
8, particularly in a seal of large over-all diam 

eter, would have a strong tendency to flow in 
wardly to such an extent as to become displaced 
from within the shell. The supporting ring 23 ef 

40 fectively prevents such distortion or displacement 
of the Sealing element. 
According to the present invention, the metal 

supporting ring 23 is made separately and can 
be so processed that when finished, it will be of 

45 the precise over-all diameter intended. Then, the supporting ring is placed in proper juxtaposi 
tion to an uncured blank of rubber or rubber 
like material within one or more mold members 
designed to correspond to the contour of a fin 

50 ished sealing element 3. Under suitable heat and 
pressure, the mold is closed for a suitable duration 
of time to substantially form the sealing element 
in its final shape. The diameter of the support 
ing ring 23 is not materially altered in the mold 

55 ing of the sealing element and as the resilient 
portion 20 of the sealing element is firmly bonded 
and vulcanized to the supporting ring 23, the 
flange 2 of the sealing element of course will not 
undergo any material shrinkage. Thus by this 

60 means it is assured that sealing elements such 
as ring 8 will always be of the intended over 
all diameter and will fit snugly with an oil-tight 
fit within the metal shells 2 for which they are 
designed. Even if some shrinkage of a portion 

5 of the said radial flange 2 were to occur in the 
described curing or vulcanizing operation, it 
would not affect the over-all diameter of the seal 
ing element f for the outer periphery of the lat 
ter would still be defined by the outer periphery 

Obviously, if a metal 
supporting ring is incorporated into the sealing 
element in the manner described herein there 
could not be any material inward flow of the 
radial flange 2 as a result of the clamping of the 

75 latter within the shell, hence the sealing element 

Oil Seal (US Patent 2,466,533, 1949)
ACL Doc 23245 · Page 3 of 5

Published by AsbestosClaims.Law

asbestosclaims.law/library/23245/3

https://asbestosclaims.law/library/23245/3


2,466,588 
5 

could not become materially distorted or unin 
tentionally displaced from its proper position 
within the shell. - 
The embodiment illustrated in Fig. 2 differs 

from that of Fig. 1 principally in that the Outer 
diameter of the sealing element 3 is less than 
the inner diameter of the cylindrical flange 6 
of the metal shell; and a filler ring 29 is en 
ployed to take up the radial space between the 
two whereby to properly center the sealing ele 
ment. The filler ring 29 preferably should be of 
a composition such as rubber, Synthetic rubber 
or other rubber-like material and preferably 
should have such characteristics that it would 
react quite the same as the radial flange 2 of 
the sealing element when the two are subjected 
to the axial compression under which the filler 
ring 30 is held thereagainst by the SWaged-in rea 
dial fange 3 of the metal shell. By this ar 
rangement a single size of sealing element 3 
may be suitable for use in a limited variety of 
sizes of metal shells, the latter of course being 
of whatever size is necessary to fit within a given 
opening B. Thus, if the metal shell required to 
meet certain machine specifications were Sub 
stantially larger in diameter than the Over-all 
diameter of the sealing element, then the filler 
ring 29 would be of relatively substantial radial, 
sectional diameter. On the other hand, if the 
difference between the over-all diameter of the 
sealing element and the inner diameter of the 
cylindrical flange 6 were relatively small, the 
radial sectional diameter of the filler ring 29 
likewise would be relatively small. In any event, 
the filler ring 29 would radially complement the 
sealing ring 3 to assure a firm fit of the two 
within the cylindrical flange f6. 
In the embodiment shown in Fig. 3, the axial 

diameter of the Supporting ring. 32 is Substan 
tially the same as the axial diameter of the ra 
dial flange 33 of the sealing ring 34, the said 
supporting ring, instead of having a part com 
pletely imbedded within the sealing element as 
in the previously described embodiments, being 
imbedded only in the opposed outer radial faces 
of the sealing element. A sealing element 34 
such as shown in Fig. 3 could, of course, be em 
ployed in assemblies of the general characters 

10 

5 

thus serve to even more securely integrate the 
two. 
From the foregoing it will be seen that the 

present invention, as disclosed herein, achieves 
all the stated objects in a simple and effective 
manner. Obviously the present inventive con 
cept could be employed in numerous ways other 
than those illustrated and described herein, and 
therefore the present invention is not to be lim 
ited to the precise structures disclosed and de 
scribed herein, but is to be considered as of a 
scope limited only as indicated in the following 
claims. 
What I claim is: 
1. An oil seal for sealing an annular space 

between relatively rotatable outer and inner 
machine elements, comprising a sealing element 
having a sealing ring of relatively soft, flexible, 
molded material with a sealing portion for effect 

20 ing a running seal with the inner machine ele 
ment and an integral radially extending mount 
ing flange, and a supporting ring of relatively thin 
resilient metal, substantially U-shaped in cross 
section, disposed with the concave part of the 

25 U facing radially inwardly and substantially com 
pletely occupied by and adherently bonded to 
the material of said mounting flange, a rigid shell 
having a cylindrical portion adapted for press 
fitting into the outer machine element and a 

30 flange extending radially inwardly at one side of 
said mounting flange at least to the extent of 
the radially inward extension of said support 
ing ring, and clamping means having an annular 
radial surface at the other side of said mounting 

35 flange and extending radially at least over an 
area, corresponding to the radial area between 
the outer and the inner peripheries of said sup 
porting ring, the said clamping means and said 
radial flange of the shell coacting to compress the 

40 said mounting flange axially therebetween to 

45 

shown in Figs. 1 and 2 and, likewise, a Sealing 
element 3 such as shown in FigS. 1 and 2 could 
be employed in the structure of Fig. 3. The 
structure shown in Fig. 3 does not include any 
spring or spring holder or equivalent means be 
cause under some conditions the inherent re 
siliency of the sealing element 34 would be suffi 
cient to maintain adequate sealing contact of 
the sealing flange of said ring with the shaft. If 

50 

desired, however, any suitable means, either as . 
shown in the other illustrated embodiments or of 
any other suitable character, might be employed 
within the present invention to urge the sealing 
flange of the Sealing element into firm Sealing 
engagement with the shaft. 
In the several embodiments illustrated and de 

scribed herein it will be observed that if the 
operation of Swaging-in the metal shell as at 25 
(Fig. 1) and 3 (FigS. 2 and 3) is done in Such a 
manner as to exert a very substantial axially ap 
plied compressive force upon the Sealing element 
and the filler ring adjacent to said swaged-in 
portions, the flanges of the supporting ring will 
have a tendency to be urged together under the 
mentioned compressive force. This will have the 
effect of clamping the resilient portion of the 
sealing element within the supporting ring and 

60 

65 

hold the sealing element in place within the 
shell, and the U arms of the said supporting 
ring being of greater radial dimension than the 
spacing between said arms and being bendable 
toward each other by such axial clamping com 
pression to supplement the bond between the Sup 
porting ring and the sealing ring to prevent mate 
rial radially inward displacement of the radial 
flange of the sealing ring. 

2. An oil seal according to claim 1, further 
characterized in that one arm of the U of the 
supporting ring is partially embedded in one side 
face of the mounting flange of the flexible sealing 
ring and the other arm of the U is embedded 
within the said mounting flange. 

3. An oil seal according to claim 1, further 
characterized in that one arm of the U of the 
supporting ring is partially embedded in one 
side face of the mounting flange of the flexible 
Sealing ring and the other arm of the U is em 
bedded within the said mounting flange, the other 
side face of the latter being in sealing contact 
with a face of the shell's radial flange. 

4. An oil seal according to claim 1, further 
characterized in that the outer radial diameter 
of the sealing element is substantially less than 
the inside radial diameter of the shell's cylin 

70 

75 

drical portion, a filler ring being provided to fill 
the radial space between the said cylindrical por 
tion and the said. Sealing element. 

5. An oil seal according to claim 1, further 
characterized in that the outer radial diameter 
of the Sealing element is substantially less than 
the inside radial diameter of the shell's cylin 
drical portion, a filler ring being provided to ful 
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7 
the radial space between the said cylindrical por 
tion and the said sealing element, the said filler 
ring being of substantially the same capacity as 
the said sealing element for resisting the axially 
applied clamping force. 5 

6. An oil seal according to claim 1, further 
characterized in that the opposite arms of the 
U of the supporting ring are fixed to opposite 
side faces of the mounting flange of the flexible 
sealing ring. O 
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