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8 Claims.

This invention relates to improvements in seai-
ing devices for effecting a seal against the pas-
sage of fluid or of dust, dirt or other foreign mat-
ter between relatively movable machine elements

disposed in a relatively small annular space pro-
vided therefor in a machine assembly.

Another important object is the provision of
such a sealing device in which certain flexible

as, for example, between 5 rotating shaft and a 8 portions are arranged with opposed surfaces
machine casing within which the shaft is subjected to substantially balanced pressures to
mounted. More particularly, the invention re. prevent collapse of such parts under substantial
lates to such sealing devices in which the seal- pressure conditions.

ing effect between such relatively moving parts Ancther important object is the provision of
occurs at radially extending surfaces of sald parts 1¢ such 2 sealing device In which a distensible flex-
or of elements associated therewith. ible web is backed up by a portion of a substan-

Where the sealing effect is at radially extend- tially non-fiexible element to prevent excessive
Ing surfaces it has been found that the sealing distension of the web.
elements may quite conveniently be urged axiaily The foregoing and other objects are accom-
together into sealing engagement, usually by the 18 nlished by the present invention which, for {llus-
use of one or more springs. The springs ordi- irative purposes only, is shown in a single em-
narily hold the sealing elements together so that bodiment in the accompanying drawings in
the sealing effeci ig maintained despite wear which:
which may oceur upon one or both sealing sur- Flgure 1 is a central axial sectional view of g
faces, Also, the spring or springs may be sufi- 20 sealing device according to the preseni inven-
ciently stressed to render the seal effective where tion, and
material fluid pressure is present in the machine Pig. 2 is an axial sectional view of said device
structure as would be the case where the seal- in association with a machine casing and g shaft
Ing device is employed in sealing the shaft of o extending through said easing, the shaft being
pump. 25 shown in elevation in order to clarify the draw-

Most sealing devices of this type heretofore de- ings.
veloped have been quite complicated and in mosi As illustrated, the oresent device may com-
cases were of a character which required the parts prise a sleeve-like dlaphragm |§ i, preferably
thereof to be assembled on the job. Thus there formed of relatively soft flexible rubber or syn-~
was not only the nuisance of assembly on the 80 thetic rubber or other flexible rubber-like mate-
job, but also the bossibility that an inexpert rial (hereinafter referred to for convenience
worker might assemble the parts incorreetly and merely as “rubber”), a sealing ring 12 which may
thus defeat the purpose of the device. be of suitable matcrial as, for example, a graphite-

An important object of the present invention impregnated self-lubricating metal, & helical
is the provision of a unitary radial sealing de- 85 spring i3 and a washer (4, all held in assembled
vice which may be completely assembled In the relationship within a shell 15 which preferably
manufaecture thereof. is formed of suitable metal.

Another important object is the provision of The assembled deviee is shown In Pig. 1 un-
such a sealing device which is very simple and associated with any machine elements, From
has relatively few parts, and in which the parts 40 this figure, it may be seen that the spring 13 is
are easily assembled in the process of manufac- under compression between the inner left end i5q
ture so that the device may be Very economically of the shell {5 and a radia] flange tia of the dia-
produced, phragm i, the washer 14 being interposed be-

Another important object is the provision of tween the adjacent end of the spring {3 and the
such a sealing device with a resillent element that 45 flange ilq in order to provide a suitable seat for
may flex to a substantial extent without however said spring, 'The radial flange tia preferably is
setting up any substantial deformation stresses thickened somewhat and provided with an angu-
therein. Thus, although there may be substan- larly annular bead 115 which fits within a com-
tial flexing of the resilient element, nevertheless plementally shaped annular recess i2¢ of the
the internal stresses set up therein are so slight 50 sealing ring (2,

that the flexing of the element does not tend to
cause it to break down in service.

Another important object is the provision of
such a sealing device which is relatively small

in radial sectional diameter so that it may he 88

Under the deseribed arrangement the com-
pression of the spring 13, acting through the
washer {4 and the radial flange flq of the dia-
phragm 14, urges the sealing ring 12 toward the
right to its extreme position, as shown in Fig, 1,
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to which position it is limited by an in-turned
annular flange {5b formed on the right end of
the shell {5 to engage an annular shoulder 12b
of the sealing ring 12.

The diaphragm (! preferably has integral
thick and thin sleeve portions lle, and tid re-
spectively, at opposite ends thereof and ordi-
narily the initial inner diameter of these sleeve
portions would be slightly less than the diam-
eter of a shaft 16 for which the device is de-
signed to be used. Thus, when the device is slid
forcibly onto the shaft, the diaphragm grips the
latter firmly and thereby is restrained against
either rotational or axial movement relatively
thereto and also effects a fixed seal therewith.
This gripping effect is enhanced by reason of the
fact that the left end of the shell 15 is turned
in and back upon itself to form an internal axial
flange §5¢ which is firmly embedded in the thick-
ened sleeve portion lic of the diaphragm.

The described arrangement is such that when
the device is forcibly slid onto the shaft the dia-
phragm portion ¢ Is squeezed between the shaft
and the shell flange 15¢ so that both the dia-
phragm i1 and the shell 15 in normal use are
prevented from sliding along the shaft and are
both constrained to'rotate therewith.

Tn many installations, reliance would not be
placed entirely upon the frictional engagement
of the diaphragm 1 and the shaft to prevent
movement of the device along the latter;, for,
as shown in Fig. 2, the thickened portion 1lc of
the diaphragm may be positioned against a
shoulder 16a formed upon the shaft or a collar,
snap ring, impeller hub or the like, thereby posi-
tively restricting the device against leftward
movement relatively thereto.

Tn the assembly of the device in a machine,
the shaft 16, after the present sealing device is
positioned thereon, is moved rightwardly rela-
tively to a housing (7 to bring a radial outer face
i2¢ of the sealing ring (2 into sealing engagement
with an opposed radial sealing face 1Te of the
housing 11. After initial contact of the sealing
surfaces, the shaft is moved somewhat more to-
ward the right relatively to the housing 17,
therehy pressing the sealing ring 12 further into
the shell {5 to move the shouldered portion {2b
entirely clear of engagement with the annular
flange (55 of the shell.  In this condition, the
connecting portion fle extends into a concave
counterbore 12e in the sealing ring {2 with a rela-
tively small clearance with respect to the sur-
face of said counterbore; also the force of the
spring 13 becomes operative to somewhat yield-
ingly urge the sealing surface {2¢ into running
seal engagement with the surface iTe and to
maintain such engagement despite possible lim-
ited endwise movement of the shaft relatively to
the housing. '

Although the parts of the present sealing de-
vice are substantially constrained to rotate to-
gether because of their frictional inter-engage-
ment, nevertheless means for positively assuring
such rotation, particularly with respect to the
sealing ring 2, preferably are provided in the
form of an axially extending groove 12d formed
in the outer face of the shouldered portion 12b
of the sealing ring and a dimple or detent 15d
in the shell {5 which detent extends into the
groove {2c to prevent material relative rotation
between the shell and the sealing ring while
nevertheless permitting relative axial movement
of the two.

It may be observed by comparing Figs. 1 and 2

Sealing device (US Patent 2,506,447, 1950)

ACL Doc 23613 - Page 3 of 6

10

15

20

25

30

36

40

70

75

4

that when the sealing ring 12 is pressed further
into the shell 15 as when the device is assembled
in a machine, the sleeve portions ilc and {id of
the diaphragm for the most part are unaffected,
while the radial flange {la of the diaphragm is
pushed axially leftwardly relatively to the sheil
During the latter movement a channel shaped
connecting portion 1le of the diaphragm pur-
sues a slight rolling movement which slightly
shortens the sleeve portion fid and slightly
lengthens axially the connecting portion {le ad-
jacent to its juncture with the radial flange lia.

In this rolling movement the diaphragm fl
rolls away from the shaft {6 to some extent and
to some extent back upon itself. The internal
diameter of the radial flange (ia is sufficiently
greater than the outer diameter of the sleeve
portion {id that these parts clear each other so
that such rolling movement will be substantially
unrestrained.

The diaphragm {1 may advantageously be
molded to its shape as shown in Fig. 2 so that,
in operation, the connecting portion {{e nor-
mally is not under any substantial internal stress
and any back and forth rolling of said portion,
caused by end-play of the shaft, would be rela-
tively slight and would involve only slisht and
harmless internal stressing of the portion fle.
Even if the diaphragm were molded in its shape
as shown in Fig. 1, the rolling movement in op-
eration would not be sufficient to cause rupture
of the diaphragm. The capacity of the dia-
phragm to resist rupture from repeated rolling
movements lies in @ great measure in the fact
that even a substantial rolling movement accom-
panying substantial axial movement of the seal-
ing ring 12 within the shell causes only negligible
cross sectional deformation of the web constitut-
ing the connecting portion {le of the diaphragm
and only minor internal stresses therein which are
so slight as not to cause rupture of the diaphragm
even under substantially continuous back and
forth rolling of the diaphragm during long pe-
riods of machine operation.

Optionally, the axial flange 5c¢ of the shell
may be bonded to the thickened sleeve portion fle
of the diaphragm. The diaphragm {1, also, may
be bonded to the sealing ring {2, if desired.

As thus far described, it will be understood
that this device will function effectively under
low pressure conditions, but it is also effective
at relatively high pressures. In structures
wherein high pressure is present, the high pres-
sure area is the area within the connecting por-
tion tie and partially defined by the inner and
outer peripheries of the flange ({az. Thus the
effect of high pressure on sald peripheries is
substantially balanced, thereby avoiding any
radial collapsing or deformation of the flange
{1e either inwardly or outwardly. Although the
tongue and groove arrangement {ib, (2a, aided
by the spring 13, would effectively prevent such
deformation under low pressure conditions, it
alone, would be unreliable for that purpose under
high pressure conditions. In this device the
radially directed force of the high pressure on
the flange [ 1a is substantially in balance and the
high pressure is also effective, in addition to the
spring 13, to press the flange {ia rightwardly, as
viewed in the drawings, thereby rendering the
mentioned tongue and groove more effective for
preventing such collapsing of the said flange.
Any tendency of the connecting portion fle to
be distended by high pressure therewithin is
positively limited by the fact that the portion lle
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is disposed within the concave counterbore {2e
of the sealing ring 12. This counterbore, of
course, is large enough to permit the portion ile
to roll within said counterbore during the above-

portion, a sealing ring having an annular inner

6

side surface in sealing engagement with an op-
posed annular outer side surface of said annular
sealing portion, a shell of relatively strong rigid
material having a cylindrical portion surround-

described use of the device, and yet, the surface g ing both the diaphragm and the sealing ring but
of said counterbore is sufficiently close to the por- leaving a portion of the latter with an outer
tion lle that it positively limits the distension radial sealing surface thereon protruding beyond
of that portion so that it will not be damaged the adjacent end of the shell, the latter partially
by the pressure. defining an annular space between the mounting

From the foregoing it should be obvious that 10 portion of the diaphragm and the said cylindri-
a sealing device according to the present inven- cal portion of the shell, the latter having g first
tion is very durable and may be a unitary struc- inturned portion at one end in fixed engagement
ture consisting of very few parts. The device is with the diaphragm’s mounting portion and s
easily assembled in being manufactured and it second inturned portion at its other end coacting
Is easily incorporated into a machine without in- 15 With said sealing ring to limit the latter’s move-
volving the possibility of parts being improperly ment axially outwardly of the shell, and resil-
assembled by an unskilled workman. Also, the ient means disposed within said annular space
parts are so designed that the device may be dis- and coacting with the shell’s said first inturned
posed within a space of relatively small radial portion and with said annular sealing portion of
dimensions as is provided in some machines. on the diaphragm for yieldably urging the latter

Although only one embodiment of the inven- and the sealing ring toward engagement of the
tion is disclosed in the drawings and described latter with said second inturned portion of the
in the present specification, it should be ap- shell.
parent, nevertheless, that the present inventive 3. A sealing device according to eclaim 2, the
concept could be employed in various other ways o5 said first inturned portion of the shell compris-
without, however, departing from the spirit of Ing a radial web defining one end of said annular
the invention as defined in the accompanying space and the said resilient means comprising a
claims. coil spring encircling said mounting portion dis-

What I claim is: posed within said space and compressed between

1. The combination in a sealing device com- an Sald web and the said peripheral ring..
prising a sleeve-like rubber diaphragm having a 4. A sealing device according to claim 2, the
marginal ring at one end and a U-shaped annu- said U-shaped web being directly connected with
lar web flexibly supporting said marginal ring the annular sealing portion and with the adja-
with the convex surface of the U facing in the cent inner end of the mounting portion of the
same direction as said one end, a sealing ring 25 diaphragm, the said U-shaped web being of sub-
In sealing engagement with one side of said mar- stantially the same thickness as said inner end
ginal ring and having an annular concave por- of the mounting portion and constituting an

_ tlon in axially opposed relationship to said con- arcuate continuation thereof, the said U-shaped
vex surface for receiving and supporting said web web and said inner end of the mounting portion
against excessive distension, and an outer shell 40 being rollable about an annular axis line within
of strong rigid material having a cylindrical outer the U in the presence of axial movement of the
portion surrounding both a portion of the dia- annular sealing portion.
phragm and a portion of the sealing ring, a web S. A sealing device according to claim 2, the
extending radially inwardly from one end of said convex surface of the annular U-shaped web
shell’s outer cylindrical portion, an inner cylin- @ facing the sealing ring and the latter having an
drical flange extending axially within said outer opposed concave portion for receiving said web
cylindrical portion from the inmer margin of therewithin and supporting said web against ex-
said web and being in substantially non-slipping cessive distension.
engagement with said sleeve, and an inturned an- HAROLD F. GREINER.
nular flange on the other end of the shell’s outer 50
cylindrical portion extending into axial align- REFERENCES CITED
ment with a portion of said sealing ring whereby The following references are of record in the
tollimit the latter’s axial movement away from file of this patent: .
saild diaphragm.

2. A sealing device for effecting a seal between 55 UNITED STATES PATENTS
relatively rotatable outer and inner machine ele- °° Number Name Date
ments comprising a rubber diaphragm having & Re.22,666  Snyder —_...__._..__ Aug. 14, 1945
cylindrical mounting portion aedapted to fit 1,931,724 Fageol et al. ..______ Oct. 24, 1933
tightly upon a cylindrical outer surface of said 2,027,505 ~ Winkler ___________ Jan. 14, 1936
inner element, a radially outwardly extending 2,186,786  Jensen ..._.________ Jan. 9, 1940
annular U-shaped flexible web one extremity of ¢ 2,201,478  Czarnecki et al, .. May 21, 1940
which is integral with the inner end of said 2,395,953  Bertea ._.__________ Mar. 5, 1946
mounting portion, and an annular sealing por- 2,399,764  Schilling ____.._____ May 7, 1946
tion directly integrel with said web at the lat- 2426047 Payne .__..________ Aug. 19, 1947
ter’s other extremity and of larger inner diam- 65 FOREIGN PATENTS
eter than the outer diameter of said inner end .
of the mounting portion and capable of axigl  Number Country Date
telescoping movement relatively to said mounting 574619  GreatBritain __._________ of 1946
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Certificate of Correction
Patent No. 2,506,447 May 2, 1950
HAROLD F. GREINER

It is hereby certified that errors appear in the printed specification of the above
numbered patent requiring correction as follows:

Column 2, lines 47 and 48, for the word ‘“angularly’” read angular; column 5,
line 61, after “with” insert and a continuation of;

and that the said Letters Patent should be read with these corrections therein that
the same may conform to the record of the case in the Patent Office.
Signed and sealed this 22nd day of August, A. D. 1950.

[sm]

THOMAS F. MURPHY,
Assistant Commissioner of Patents,
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Column 2, lines 47 and 48, for the word “angularly” read angular; column 5,
line 61, after ‘“‘with” insert and @ continuation of;
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the same may conform to the record of the case in the Patent Office.
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