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ABSTRACT OF THE DISCLOSURE

A combined ullage rod and breather cap removably
mounted in the access opening of an oil reservoir meas-
ures the cil level therein, and has a cap fittable over the
access opening.and attached to the rod, and further has
a handle on the cap exterior by which the rod is rotated
to contract or expand a sealing member mounted on the
rod and engageable with the walls of the opening loosely
or tightly to seal the opening. A filter element is provided
between the cap and the sealing member. The latter has
a vent passage for venting the oil reservoir through the
filter and past the cap to the atmosphere.

IS B v

This invention relates to a device which measures the
liquid level in a container and also functions as a flter
cap and breather for the container. More particularly,
this invention relates to an improved type of such a
device for use on an oil reservoir, such as is found in a
fractor transmission, engine crankcase, or hydraulic sys-
iem.

The oil level in such a reservoir is conventionally
measured by an ullage rod or dip stick. It is frequently
desirable to vent such containers to the atmosphere to

maintain the container at a relatively constant pressure..
While it is known to combine a dip stick with a breather

type filler cap to accomplish this, previous devices of this
type have permitted the introduction of foreign material,
such as dust or moisture, into the container.

It is the object of the present invention to provide an
improved combination ullage red and breather type filler
cap which prevents the introduction of foreign material
into the container, and more particularly, to provide such
a device with a filter through which the container is
vented and also to provide such a device with a novel
seal which engages the container access opening for se-
curely mounting the device in the opening.

Another object is to provide such a device which is
easy to remove and replace in the container, and which
is of simple and inexpensive construction,

These and other. objects wil become apparent from a
consideration of the following detailed description and
accompanying drawings wherein:

FIG. 1 is an elevation view of the combined ullage
rod and breather cap.

FIG. 2 is a longitudinal -central section of the ullage '

rod and breather cap miounted in a conventional con-
tainer access opening.

FIG. 3 is a section taken along the line 3—3 of
FIG. 2.

FIG. 4 is a section taken along the line 4—4 of FIG. 2.

FIG. 5 is a section similar to FIG. 2 showing a slight-
ly different embodiment of the invention.

It is to be understood that such terms as “upwardly,”
“downwardly,” “top,” “bottom,” etc. in the ensuing de-
scription are used to more clearly describe the invention,
and such terins are not to be construed as limitiag the
geography or orientation of the components.

A container 10, such as a transmission housing, engine
crankcase, or hydraulic system reservoir, is partly shown
in FIGS. 2 and §, and includes an upper wall 11 and an
elongated tubular neck portion 12 extending upwardly
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from the upper wall 11 and having a cylindrical inner
wall 14 and an anaular upper edge 16. The neck portion
12 forms an opening 18 for access to the interior of the
container. While the access opening 18 is shown as being
formed by the elongated tubular neck portion 12, the
access opening could be formed by a relatively short neck
portion or by the upper wall of the container.

The combined ullage rod and breather cap 20, shown
in FIGS. 1 through 4, includes an inverted cup-shaped
cap 22, mounted over the upper edge 16 of the neck por-
tion 12 and covering the access opening 18, The cap 22
has an exterior surface 24, an interior surface 26, and a
plurality of depending lugs 27, which project from the
surface of the cap and engage the upper edge 16 to space
the cap 22 a relatively short distance above the upper
edge, the gap between the cap 22 and the upper edge
16 forming a passage or vent means 28 between the ac-
cess opening 18 and the atmosphere,

An uliage rod or dip stick 39 extends axially through
the cap 22 and the opening 18 into the container interior,
the depending lower portion 32 forming an indicator
means for measuring the fluid level in the container. The
exterior portion of the rod 39, above the exterior surface
24 of the cap 22, forms a handle 34 rigidly attached to
the cap 22.

A sealing means, indicated generally by the numeral
36, includes a pair of radial members 38, each radial
member being formed by a pair of circular plates 40 ad-
jacently mounted on the ullage rod 3% within the neck
portion 12, the outer edge of each circular plate 40 hav-
ing a flared portion 42 directed away from the adjacent
plaie to form a groove 44 around the outer periphery
of cach radial member 38. An annular sealing. member
46, preferably a rubber O-ring, is mounted in each groove
and engages the inner wall 14 of the neck portion 12,
While the sealing means ‘36 is shown to include a pair
of radial members 38, a greater or lesser number of
radial members and sealing members could be utilized
within the scope of the invention,

Each radial member 38 has a plurality of axially di-
rected apertures 48 forming a passage or vent means be-
tween the opposite sides of the sealing means 36. The
apertures 48 through the adjacent radial members 38 are
preferably unalined to impede the passage of non-gaseous
material through the sealing means.

An annular member 50 having a radial opening 52 is
coaxially mounted between the cap 22 and the upper-
most radial member 38, the aperture 48 through the upper-
most radial member 38 communicating with the interior
of the annular member 56.

A circular plate 54, coaxially mounted on the upper
edge of the member 89, compresses a sealing washer 36
around the rod 3% against the inner surface of the cap
22 to seal the connection between the rod and the cap.
The washer 58, the plate 54, the annular member 59, and
the radial members 38 are axially stacked around the rod
30 between the cap 22 and a retaining means 58 on the
rod 30, the retaining means 58 being shown as a swaging
on the rod 39 which engages the lowermost plate 49,

A filter element 66 is monnted in the interior of the
annular member 50 and preferably comprises a mass of
corrosion resistant metallic wire, interwoven into a
metallic wool, which can be either loosely packed into
the annular member interior or supplied in a preshaped
pellet substantially conforming to said iaterior.

When the combined ullage rod and breather cap 29
is installed in the container opening 18, as shown in
FIG. 2, it is securely maintained in this position’ by the
sealing means 36, which tightly closes the opening ex-
cept for the apertures 48. Since the fiter element 62 is
interposed between the aperfures 48 and the vent means
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28, gases moving to and from the container interior pass
through the filter element 6¢ for removal of undesirable
foreign material. To check the level of fluid in the con-
tainer or to add fluid, the entire device 28 is removed,
the liquid level being marked on the indicator portion
32 of the rod 36.

In FIG. 5, there is shown a slightly different embodi-
ment of the invention, mounted in the container 10, and
including means for more securely maintaining the de-
vice in the access opening 18 of the container 1¢. The
combined ullage rod and cap 62 again includes an in-
verted cup-shaped cap 64 having an outer surface 66 and
an inner surface 68 and a plurality of depending lugs
70 which space the cap 64 from the upper edge 16 to
form a vent means 71.

An ullage rod 72 includes a cylindrical upper portion
74 which extends axially and rotatably through the cap
64 and terminates in a handle 76 on the exterior side
of the cap. The rod 72 also includes a threaded portion
78 on the interior side of the cap 64 and a depending
indicator portion 8%, which extends into the container in-
terior for indicating the level of liquid in the container.
The rod 72 extends through a rotary seal §2 mounted on
the cap 64 for sealing the comnection between the rod
and the cap and maintaining the axial position of the rod
relative to the cap.

A sealing means 83 includes two pair of circular plates
84 coaxially rotatable and axially and unthreadably mov-
able on the threaded portion 78. Each plate has a flared
portion 88 at its outer periphery, the flare on adjacent
plates being in opposite directions so that each pair of
plates 84 forms a peripheral groove 9¢. An annular seal-
ing member 92, preferably a resilient O-ring, is mounted
in each grcove 90 and engages the side wall 14.

An annular spacer 93 is coaxially mounted around the
rod 72 between the upper most circular plate §4 and the
interior surface 68 of the cap 64. A sleeve nut %4 is
affixed to and depends from the lowermost plate 84 and
ijs threadably mounted on the threaded portion 78 of the
rod 72 for axial movement, in response to rotation of
the rod, between a first or lower position against a stop
means 96 mounted on the rod and a second or upper
position wherein the spacer 33 and the stacked plates 84
are compressed to their solid height. In the first position,
there is an axial spacing between the opposite plates in
each pair of plates, whereby the effective circumference
of the peripheral groove 90 is reduced so that each
O-ring only lightly engages the wall 14. As the handle
76 is rotated, the circular plates 84 and the sleeve nut

94 are prevented from rotating, since the O-rings 92 ¢

engage the wall 14, and the sleeve nut $4 moves upwardly
away from the stop means $6 toward its second position,
increasing the effective circumference of the groove 99
and forcing €ach O-ring into a tighter engagement
against the wall 14. When the sleeve nut 94 reaches its
second position, the access opening 18 is tightly closed,
and the device is securely mounted in said opening.

To incorporate thet filtered breathing feature of the
device 72, each circular plate 84 is again provided with
a plurality of axially directed apertures 98, and the sleeve
nut 94 is provided with an aperture 100 alined with the
lowermost aperture 98, connecting the interior of the
container to the interior of the spacer 93. The annular
spacer 83 has a radial slot or opening 182 for connecting
the interior of the spacer to the atmosphere via the vent
means 71. A filter element 184 is mounted in the in-
terior of the spacer 93 between the apertures 98 and the
opening 182 and vent means 71, whereby gases moving
to and from the container interior must pass through the
filter clement 104 for removal of undesirable materials.

Other features and advantages of the present invention
will readily occur to those skilled in the art, as will many
modifications and alterations in the preferred embodi-
ment of the invention described herein, all of which may
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be achieved without departing from the spirit and the
scope of the invention.

What is claimed is:

1. In a container adapted to contain fluid at a prede-
termined level and having an upwardly disposed circular
opening for access to the container interior, a combined
closure and ullage device removably mounted in said
opening and comprising: a cap removably mounted over
said opening; an ullage rod rotatably extending through
said cap in an axial direction relative to said opening,
the ullage rod having a handle portion on the exterior
side of said cap, a threaded portion on the interior side
of said cap, and a depending indicator portion for meas-
uring the fluid Ievel in the container; at least cne pair of
adjacent circular plates coaxially mounted in said con-
tainer opening, and unthreadably rotatable and axially
movable on said rod between a first position wherein
they are axially spaced and a second position wherein
they are axially compressed, each plate being flared at
its outer periphery to form a peripheral groove; an O-ring
of resilient material mounted in each peripheral groove
and engaging the wall of said container opening; a spacer
means mounted between the cap and the uppermost cir-
cular plate for spacing the uppermost plate from the cap;
a sleeve nut threadably mounted on the threaded portion
of the rod and attached to the lowermost circular plate
for axial movement along the rod in response to ro-
tation of the rod between a first position, wherein cach
pair of plates is allowed to axially separate to its first
position to decrease the effective circumference of the
peripheral groove so that each O-ring lightly engages
the opening wall, and a second position, wherein the
sleeve nut axially compresses the plates against the spacer
means into their second position to hold their solid axial
dimension, increasing the effective circumference of the
groove and compressing each O-ring tightly against the
wall.

2. The invention defined in claim 1 wherein the first
position of the sleeve nut is established by a stop means
mounted on the rod.

3. The invention defined in claim 1 wherein the cap
includes a first vent means connecting the cap interior
to the atmosphere, and the spacer means includes an an-
nular member around the rod having an opening for
connecting the annular member interior to the first vent
means, and the circular plates and the sleeve nut form a
second vent means between the container interior and
the annular member interior, and including a filter ele-
ment mounted in the annular member interior between
the first and second vent means.

4. In a container adapted to contain fluid at a prede-
termined level and having an upwardly disposed circu-
Tar opening with a cylindrical wall for access to the con-
tainer interior, the combination therewith of a combined
closure, venting, and ullage device removably meunted
in said opening and comprising: a cap removably mcunt-
ed over said opening; an elongated ullage rod depending
from the cap, axially extending through the container
opening into the container iaterior and coaxially rotat-
able relative to the walls of the opening when the cap
is mounted over said opening; at least one sealing merm-
ber having a generally circular cross-section coaxially
mounted on and rotatable relative to the ullage rod, and
including a resilient, radiaily expandable annular sealing
element coaxially disposed on its periphery and engage-
able with the walls of the opening when the device is
mounted in the opening, said sealing member substan-
tially closing the opening and being shiftable between
an axially expanded, radially coniracted condition where-
in the sealing element lightly engages the wall of the
opening and an axially compressed radially expanded
condition wherein the sealing element is deformably
compressed against the wall; means mounted on the
ullage rod and operatively connecting the rod and the
scaling member to shift the sealing member between its
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alternate conditions; a first vent means operatively asso-
ciated with the cap for venting the cap interior to at-
mosphere; and a second vent means through the sealing
member and operative to vent the container interior to
the cap interior; the ullage rod including a threaded por-
tion and the sealing member being unthreadably rotat-
able and axially shiftable on the threaded portion, and
the connecting means including a sleeve nut non-rotat-
ably engageable with the sealing member and threadably
rotatable on - the threaded portion of the rod for axial
shifting in response to rotation of the ullage rod.

5. The invention defined in claim 4 and including a
gas-permeable filter means between the first vent means
and the second vent means for filtering gas moving
through the vent means, between the container interior
and the atmosphere. '

6. The invention defined in claim 4 wherein the sealing
member includes a pair of adjacent circular plates axially
shiftable and unthreadably rotatable on the threaded por-
tion of the rod and axially shiftable relative to each
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other, the outer periphery of the respective plates being
flared in opposite directions to form a peripheral groove,
the effective diameter of which increases or decreases
as the plates respectively move axially toward and away
from each other, the sleeve nut being attached to the
lower plate for shifting said plate toward and away from
the opposite plate in response to rotation of the rod, and
the sealing element includes an O-ring of resilient ma-
terial coaxially mounted in said groove.
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