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Patented Feb. 7, 1939 

UNITED STATES 
-1 

2,145,928 

PATENT OFFICE 
.N 2,145,928 

i 

i FLUID SEAL WITH INTEGRAL VULCANIZED 
PACKING 

William A. Heinze, Chicago, and Wilburn. F. 
Bernstein, Brookfield, Ill., assignors to Victor 
Manufacturing & Gasket Company, Chicago, 
Ill., a corporation of Illinois 
Application July 29, 1936, Serial No. 93,196 

2 Claims. 
This invention relates to an improved fluid seal 

with an integral vulcanized packing and has, for 
One of its principal objects, the provision of a 
Sealing element, particularly a grease retainer or 

5 oil seal for automobiles or the like, which shall 
be more simple and yet more efficient in con 
struction than those heretofore used. 
One of the important objects of this invention 

is to provide a fluid seal of the type which in 
10 cludes a flexible diaphragm or Sealing element 

with particular reference to such a Sealing ele 
ment which is composed of an oil- or grease-re 
sistant material and which can be compounded 
and molded as distinguished from the leather 

15 washers, diaphragms or packing elements usual 
ly employed. 
Another important object of the invention is to 

provide, in an oil seal or the like, a composite 
molded diaphragm or packing element which is 

20 preferably composed of synthetic rubber or the 
like and which, during the process of molding, 
can be actually built onto or vulcanized to a 
metal shellor other element whereby the entire 
resulting structure as a unit can be put into a 

25 housing and about a rotating shaft such as com 
monly occurs in automobile manufacture and the 
like. 
Other and further important objects of the 

invention will be apparent from the disclosures 
30 in the accompanying drawings and following 

specification. 
The invention, in a preferred form, is illus 

trated in the drawings and hereinafter more 
fully described. 
In the drawingS: 
Figure 1 is a sectional view of one of the im 

proved fluid seals of this invention, showing an 
integral vulcanized packing applied thereto. 

Figure 2 shows a simpler form of the invention. 
10 Figure 3 illustrates a modification of the con 

struction of Figure 2. 
Figure 4 shows a shell with a packing vulcan 

ized thereto, which also constitutes a very sim 
ple embodiment of the invention. 
Figure 5 illustrates a construction somewhat 

similar to that of Figure 1, only showing a dif 
ferent type of diaphragm. 

Figure 6 illustrates a slight modification of the 
construction of Figure 5. 

Figure 7 shows a further development of the 
invention. 

Figure 8 shows a construction. Somewhat sim 
ilar to that of Figure 4. 

Figure 9 is a representation of another devel 

45 

55 

(C. 288 -1) 
opment of the invention, particularly a more 
rugged type of seal. 

Figure 10 is a structure similar to that of Fig 
lure 9. 

Figure 11 illustrates still another embodiment 
of the invention, showing the same as applied to . 
a housing and roller bearing. 

Figure 12 is a sectional view of the sealing de 
vice of Figure 11 before installaiton, the distor 
tion of the shell during installation being illus 
trated in dotted lines. 

Figure 13 shows another development of the 
invention wherein the packing element is sepa 
rate and adapted to be fitted directly to the ro 
tating shaft. 

Figure 13A is a sectional view of the packing 
element of Figure 13. 

Figure 14 is a view somewhat similar to that of 
Figure 11 but showing a form of the invention 
wherein the seal is made in a slightly different 
late. 
Figure 15 is a showing of the seal of Figure 14 

before installation. 
Figure 16 is a combination and adaptation of 

the seal of Figure 11. 
Figure 17 is an embodiment of the invention 

wherein the Sea is positioned outside the hous 
ing. 

Figure 18 shows another rather simple type of 
sealing unit somewhat similar to that of Figure 4. 

Figure 19 illustrates a further modification of 
the invention. 

Figure 20 shows a development thereof, again 
somewhat similar to that shown in Figures 4 
and 8. 

Figure 21 illustrates a type of the invention 
wherein the metal shell is applied to the shaft, 
and the packing element Operates against the 
housing. 
AS shown in the drawings: 
The reference numeral ?o indicates generally 

One of the improved molded or composite dia 
phragms of this invention, the same being pref 
erably of some Synthetic rubber composition ca 
pable of molding and vulcanization, and which, 
during the molding process, can be directly ap 
plied and securely fastened to a metal element, 
in this case the shell 2. It will be noted that 
the shell 2 has an inturned flange having open 
ings f4 therein through which the material of 
the Vulcanized packing element flows during the 
process of manufacture and wherein it is accord 
ingly tightly held and maintained, which forms 
a secure bond between the metal and the synthet 
ic rubber in addition to the bond which natu 

O 

5 

30 

35 

40 

45 

50 

55 

Fluid Seal with Integral Vulcanized Packing (US Patent 2,145,928, 1939)
ACL Doc 22357 · Page 3 of 5

Published by AsbestosClaims.Law

asbestosclaims.law/library/22357/3

https://asbestosclaims.law/library/22357/3


10 

5 

40 

55 

60 

65 

70 

76 

2 
rally exists between the surfaces of the respective 
materials owing to the vulcanization process. 
It will be noted that the shell 2 is somewhat 

cup-shaped in cross-section and has another 
cup-shaped element 6 slidably fitted thereinto, 
there being a reinforcing ring or the like f8 po 
sitioned in the inner shell dr cup f6, and with one 
portion thereof tightly fitted against and cir 
cumscribing the outer periphery of the packing 
element O. One edge 20 of the shell 2 is then 
spun down about the corresponding portion of 
the cup-shaped structure or inner shell 6 which, 
is slightly offset as shown in order to receive 
this inturned edge, thereby forming a compact, 
solid reinforcing structure which will provide a 
very efficient seal against a shaft 22. The metal 
shell 2, with its appurtenances, is, of course, 
adapted to be press-fitted or the like into a cor 
responding housing which surrounds the shaft 
22 as is usual in these constructions. Attention 
is directed to the particular cross-sectional shape 
of the sealing element which may be varied to 
suit requirements or conditions as will be evident 
from an inspection of the other showings of sin 
ilar packings in this application. 
In Figure 2, the packing 24 is fastened to an 

inturned flange 26 of a ring 28 during the process 
of vulcanization in the mold, the usual openings 
30 being provided in the element 26-28 for pene 
tration of the vulcanized material and better 
adhesive and gripping action between the parts. 
This particular type of the invention is especially 
adapted to a condition where there is only a 
limited space between the housing and shaft 32. 
A slightly modified form of the invention is 

shown in Figure 3 wherein the diaphragm 24a 
is fastened by vulcanizing to a ring 34 which is 
somewhat Z-shaped in cross-section, thereby pro 
viding for a somewhat greater resiliency in fitting 
than would be possible with the structure of 
Figure 2. 

In Figure 4 is illustrated a simplified embodi 
ment of the structure of Figure 1 wherein the 
diaphragm Oa is fastened during the vulcanizing 
process to a shell 36 somewhat similar to the 
shell 2 of Figure 1, but which, instead of in 
cluding the inner shell in the reinforcing ring, 
merely has a downwardly turned outer flange 38 
which forms a substantial but somewhat lighter 
retainer. 

In Figure 5 is shown an embodiment of the 
invention wherein the diaphragm 40 is of a Some 
what different type than the diaphragms of the 
preceding figures, being of a slightly different 
cross-section and therefore necessitating an in 
wardly turned flange 42 of the retaining shell 
for vulcanizing purposes, the retaining shell in 
other respects being similar to the shell of Fig 
ure 1. 

Figure 6 shows an embodiment of the invention 
wherein the diaphragm 44 is of a still further 
changed construction, the retaining shell 2a. 
being substantially the same as that of Figure 1. 
In this figure, the reinforcing ring 8a does not 
contact the diaphragm 44, 
In Figure 7, the diaphragm 46 is preliminarily 

molded, during the process of Vulcanizing, to a 
reinforcing ring 48, which assembled structure is 
then inserted as an integral unit into a shell 50 
having a cooperating inner shell 52. 
In Figure 8, a diaphragm 54 which is more 

nearly cylindrical than the previous diaphragms 
is vulcanized during the process of manufacture 
to an L-shaped shell 56, thereby comprising a 
rather simple Sealing structure. 

2,145,928 
In Figure 9, the diaphragm 58 is preliminarily 

molded to a relatively heavy metal ring 60, which 
elements are then as a unit inserted into a cup 
shaped shell 62 having an inner shell 64 and a 
reinforcing ring 66 associated therewith, the 
whole being then made into a unitary structure 
by spinning down the edge of the outer shell 62. 
It will be noted that the reinforcing ring 66 is 
L-shaped in cross-section and has one leg thereof 
fitted against the relatively heavy metal ring 60, 
thereby affording a very solid and substantial 
retainer construction. 
In Figure 10, the packing element 58a is vul 

canized to a ring 68 of somewhat lighter con 
Struction than the ring 60, the whole then being 
inserted into a retaining shell 62a and a corre 
sponding inner 64a with a slightly different type 
of reinforcing ring as shown at 70. 
In Figures 11 and 12, there is illustrated a 

Somewhat different type of sealing element 
adapted to be used with roller bearing structures 
and which comprises a diaphragm 72 somewhat 
rectangular in cross-section molded to a retain 
ing ring 74, the diaphragm being originally 
molded into the shape shown in Figure 12, and 
the retaining ring being originally of the shape 
shown in that figure. In installation, the retain 
ing ring 74 is distorted by driving the same into 
an annular slot or the like in a portion of the 
roller bearing housing 76, this distortion being 
shown by the dotted lines in Figure 12, and the 
packing element or diaphragm is thereupon 
closely fitted and compressed against the com 
plementary part 78 of the roller bearing struc 
ture, which flattens the angular face of Figure 12 
into the shape shown in Figure 11. In this man 
ner, a very effective seal is produced. 
In Figures 13 and 13a is shown a modified form 

of the invention wherein the diaphragm or pack 
ing ring 80 is originally molded into the shape 
shown in Figure 13a having a bead 82, this bead 
being mainly for the purpose of facilitating re 
moval from the mold, and this packing ring 80 
is adapted to be tightly fitted into a shaft 84. 
A complementary shell element 86 is provided 
which is fitted into or fastened against a housing 
or roller bearing structure in any desired or suit 
able manner, and the dimensions of this shell 86 
are such that, when fitted against the diaphragm 
80, it will distort the same from the original 
molded shape of Figure 13a to the shape shown 
in Figure 13, thereby affording a very satisfactory 
seal which is entirely due to the inherent resil 
iency or internal stress set up in the diaphragm 
Structure itself due to this method of installation. 

In Figures 14 and 15 is illustrated another type 
of oil seal adapted to be used with a different 
form of roller bearing, the same comprising a 
diaphragm or packing element 88 molded to a 
retaining ring or shell 90 which is likewise 
adapted to be distorted from the shape shown 
in Figure 15 to that illustrated in Figure 14 
during the process of installation. This shell 
has fitted thereinto a reinforcing ring 92 which 
may be spot-Welded or otherwise fastened into 
place, this also serving to act as an additional 
molding element for the diaphragm itself. The 
Shell is mounted in a portion 94 of a roller bear 
ing, and the diaphragm is fitted against the 
sloping face of the complementary part 96 of the 
bearing wherein the diaphragm is, during the 
process of installation, distorted from the shape 
shown in Figure 15 to that of Figure 14, again 
providing a very satisfactory and efficient seal. 

In Figure 16 is illustrated a further embodi 
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2,145,928 
ment of the invention wherein a shell f, some 
what similar to the shell 74 of Figures 11 and 12, 
is mounted in the corresponding portion 6a of 
a roller bearing, the diaphragm 3 being L 
shaped in cross-section and Vulcanized to the 
shell f, and having one face adapted to be fitted 
in sealing relationship against the complementary 
portion 8a of the roller bearing and With another 
face adapted to be fitted in sealing relationship 

O 

5 

20 

25 

30 

35 

against a shaft 5, thereby forming a double seal 
with two surfaces at right angles to each other. 

In Figure 17 is illustrated an embodiment of 
the invention wherein there is not sufficient space 
for the insertion of a seal between the shaft 
and the housing 9, and wherein the Sealing 
element 2 is shaped so as to present two sealing 
faces, one against the shaft and the other against 
the Outer face of the housing, the same being 
fastened during the process of vulcanizing to a 
retaining shell 23 which is thereupon fastened 
by bolts or the like 25 to the housing 9. Agarter 
spring or the like 2 may be fitted into the dia 
phragm beyond the retaining shell 23 for addi 
tional constricting and therefore better sealing 
action. 

In Figure 18, a diaphragm or packing element 
29 somewhat L-shaped in cross-section is vul 
canized to the bottom of a cup or shell structure 
3, the same having fitted thereinto a reinforcing 
shell 33 which is then fastened in position by the 
inturned edge 35. 

Figure 19 presents a somewhat similar structure 
wherein a diaphragm 37 somewhat S-shaped in 
cross-section is preliminarily vulcanized to a re 
taining ring 39, the whole being then fitted into 
a peripheral shell 4 having a cup-shaped comple 
mentary shell or ring 43 mounted therein in the 
usual manner. 

Figure 20 presents a further modified form of 
the invention wherein the diaphragm 45 is 
L-shaped in cross-section with one leg of the 
L contacting and Vulcanized to a corresponding 
face of a cup-shaped shell 4, thereby presenting 
a structure somewhat similar to that shown in 
Figure 8, but with the diaphragm in actual vul 
canized contact with one entire face of the shell. 
A reversed and slightly modified type of struc 

ture of Figure 20 is illustrated in Figure 2 where 
in an L-shaped diaphragm or packing element 
49 is Vulcanized to a metal shell or the like 5, 
the shell, in turn, being adapted to be slidably 
or press fitted into a shaft 53, and the diaphragm 
having its outerface adapted to contact a housing 
55 in sealing relationship therewith. A spring 

3 
element 5 is inserted under compression in the 
shell 5 which is then turned up at 59 to retain 
the spring in position and against the inner face 
of the diaphragm 49 so as to tend to extend the 
same outwardly against the housing 55, thereby 
permitting a better sealing action. 

It will be evident that herein is presented a 
type of oil Seal or grease retainer which is par 
ticularly adapted for automotive constructions 
and which, on account of the accuracy of manu 
facture possible with Vulcanized molded packing 
elements or diaphragms, can be made peculiarly 
efficient, and which, furthermore, on account of 
the possibilities due to the Vulcanization process, 
can be made of a relatively Small number of parts 
in practically integral units whenever desired, 
thereby producing an economical but highly ef 
cient sealing means, and which can be modified 
and developed to meet practically all conditions 
which might present themselves in this compli 
cated automotive field. 
We are aware that many changes may be made 

and numerous details of construction varied 
throughout a wide range without departing from 
the principles of this invention, and we, there 
fore, do not purpose limiting the patent granted 
hereon otherwise than as necessitated by the 
prior art. 
We claim as our invention: 
1. A fluid seal, comprising a retaining metal 

shell and a synthetic rubber packing element Vul 
canized thereto, a fabric coating Over the packing 
element, the shell being U-shaped in Cross-sec 
tion, and reinforcing means in the shell, said 
reinforcing means comprising a complementary 
shell slidably fitted into the first shell, and a re 
inforcing ring in the complementary shell, the 
U-shaped outer shell having an inturned edge 
to which a corresponding portion of the dia 
phragm is Vulcanized. 

2. A fluid seal, comprising a retaining metal 
- shell and a synthetic rubber packing element Vul 
canized thereto, a fabric covering vulcanized to 
the packing element, the shell being U-shaped 
in cross-section, and reinforcing means in the 
shell, said reinforcing means comprising a com 
plementary shell slidably fitted into the first 
shell, and a reinforcing ring in the complemen 
tary shell, the U-shaped outer shell having one 
edge turned inwardly and thence downwardly to 
which a corresponding portion of the diaphragm 
is Vulcanized. 

WLAM. A. EENZE. 
WLBURN F. BERNSTEIN. 
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