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1

SEAL RETAINING CONFIGURATION FOR
HUMIDIFIER

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This is a continuation of application Ser. No. 395,758,
filed Aug. 18, 1989, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to humidifier
units of the type used with forced air heating systems,
and more particularly, to the retention of a gasket at the
juncture between a top plate and side walls of a water
reservoir.

2. Description of the Prior Art

Humidifiers disclosed in the prior art use a gasket
between the cover plate and the top of the reservoir.
The gasket is seated on horizontal flanges extending
inwardly from the top edges of reservoir side walls.
However, no configurations currently retain the gasket
from the common occurrences of both inward or out-
ward slippage. Additionally, a support stop is desirable
to prevent the gasket from being compressed exces-
sively as the top plate is removed and replaced, which
can cause a permanent deformation of the gasket. Such
deformation may render it ineffective as a seal. The
present invention overcomes the disadvantages of the
prior art by providing a configuration of the side walls
which retains the gasket from internal and external
slippage and prevents it from being compressed exces-
sively.

SUMMARY OF THE INVENTION

The present invention relates to humidifiers having a
configuration which retains a gasket at the juncture
between a top plate and side walls of a reservoir, thus
preventing the escape of steam.

This configuration includes horizontal flanges which
extend inward from the upper edges of the reservoir
side walls and act as a gasket base. Lips extend upward
from the inner edges of the inwardly extending horizon-
tal flanges and act as an internal gasket retainer. Also,
flanges depend from all sides of the top plate and are
positioned to surround the upper edges of the side walls
and to act as an external gasket retainer. The gasket is
prevented from slipping or moving horizontally by the
internal lip and by the external flanges.

One embodiment of the present invention provides
internal gasket retainer lips which extend far enough
upward to stop compression of the gasket when it has
been compressed sufficiently for sealing and thereafter
to support excess pressure of the top plate. This embodi-
ment also has flanges which extend outward and hori-
zontally from the depending flanges of the top plate.
Fasteners interact with these horizontal flanges and the
side walls to clamp down the top plate.

The top or cover plate may be retained relative to the
side walls with threaded male knobs, each passing
through an aperture in a horizontal flange of the top
plate and an anchor connected to a side wall, and screw-
ing into a nut retained on the anchor by a spring clip.
Preferably, the knobs shall have shoulder which rests
against the horizontal flange of the top plate.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of a humidifier having a
gasket retainer made according to the present invention,
with parts broken away;

FIG. 2 is a fragmentary perspective view of the hu-
midifier showing control components of the humidifier;

FIG. 3 is a cross-sectional view of the reservoir taken
along line 3—3 in FIG. 1; and

FIG. 4 is a fragmentary top plan view of one corner
of the top plate; and

FIG. 5 is a sectional view of a fastener.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 illustrates a humidifier 10 which includes a
water reservoir embodied as container 12, which has
end walls 14 and 16, side walls 18 and 20, a removable
top or cover plate 22, and a bottom wall 24. A plurality
of fasteners 25, of which 25A is illustrated to clamp the
top plate 22 to the open top of the reservoir. A gasket 27
seals the juncture between the top plate 22 and the
upper edges of the walls 14, 16, 18 and 20. Steam disper-
sion tube connections 26 and 28 are secured to the top
plate 22. Any suitable dispersion tube may be used. A
heat exchanger array 30 includes a plurality of steam or
fluid tubes 32 with a steam inlet tube 38 secured to front
steam manifold 36 through the front end wall 14 and
using a union 39. A drain or return tube 33 is secured to
rear manifold 34 and connects to an outlet tube 40 at the
front end through a union 41.

Water is introduced into the humidifier reservoir
container 12 through water inlet nipple 42 located in
front end wall 14. Steam or hot fluid, such as a synthetic
material like Dow-Therm or pressurized hot water, is
circulated through the heat exchanger array 30 to pro-
vide the heat energy for evaporating the water con-
tained in reservoir container 12 to produce steam which
passes from reservoir 12 through the dispersion tube
connections 26, 28 and into a forced air heating system
duct.

Water circulates from the bottom region of the reser-
voir container 12 upwardly through and around the
tubes 32 and the manifolds 34 and 36 of the heat ex-
changer array 30. Additional heat exchanger tubes can
be added and placed side by side, staggered, or aligned
in any regular or irregular geometric fashion to pro-
mote heat exchange through thermodynamic principles
between the plurality of heat exchanger arrays and
water.

FIG. 2 illustrates a perspective view of the control
components of the humidifier. An adjustable surface
skimmer 44 can be provided and connected by union 45
with appropriate piping to a drain tube 46. A lower
drain 48 and drain valve 50 also connect to the drain
tube 46 with a “T”" connector 52 for humidifier reser-
voir drainage. A conductivity level control probe 54
mounts on side wall 14 and connects to an electric sole-
noid valve 56 through a control module 58 in a cabinet
59, which maintains the water at a predetermined level
as sensed by the conductivity probe 54. When energized
in response to a low water signal, the electric solenoid
valve 56 allows water to flow into the humidifier reser-
voir container 12 from a water inlet tube 57 and through
the water inlet nipple 42. In the alternative, a float oper-
ated water fill valve can be provided in lieu of the con-
ductivity probe 54, the electric solenoid valve §6, and
the control module §8.
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FIG. 3 illustrates a cross-section of the reservoir 12
showing in detail the features of the present invention.
Horizontal flanges 60 extend inwardly from the upper
edges of the reservoir end and side walls 14, 16, 18 and
20 and act as a base for gasket 27. These flanges have
lips 62 which extend upward from the inner edges of the
flanges and act as an internal gasket retainer. The lips 62
are selected in height relative to gasket thickness to act
as a stop for the top plate 22 and to support it to prevent
excess compression of the gasket 27. Specifically, as is
clearly shown in FIG. 3, this is achieved by making the
vertical extend or height of the lips 62 relative to flanges
60 greater than or equal to the height of gasket 27 when
gasket 27 is given its maximum permissible vertical
compression. However, the height of lips 62 are not so
great to prevent some compression of the gasket, how-
ever, for effecting a seal.

The top or cover plate 12 has vertical flanges 64
which depend from all sides of the removable top plate
22. The vertical flanges are positioned to surround or
encompass the upper edges of the end and side walls of
the reservoir and to act as an external gasket retainer to
keep the gasket from moving horizontally outward.
Horizontal flanges 66 extend outward from the depend-
ing flanges 64 of the top plate 22 and have a plurality of
apertures 67, of which 67A is shown in FIG. 4, that act
as receptacles for fasteners 25. Fasteners 25, of which
25A and 25B are shown in FIG. 3, are coupled to the
side walls 18 and 20 and the horizontal flanges 66 of the
top plate 22 and provide for quick removal of the top
plate. Fasteners 25 include knob head threaded male
sensors 70 that mate with nuts 68 which are retained to
anchors 72 by spring clips 73. The anchors 72 each have
a clearance hole though which the screws 70 pass the
knobs 70A on screws 70 and makes manual operation of
the screws easy.

This invention provides a configuration of the humid-
ifier which retains the gasket from slipping inward into
the reservoir or outward during operation. In addition,
the height of the lips which retain the gasket from in-
ward slippage is low enough to allow the cover to
contact and compress the gasket when clamped by the
fasteners, thereby sealing the humidifier. The lips are
also high enough to contact and support the clamped
cover when further compression would deform the
gasket and result in an ineffective seal. Also, the fastener
means facilitates quick maintenance of the humidifier
unit.

The lips 67 do not have to be continuous around the
perimeter, and, for example, can have scalloped edges.
They also can be short sections that are spaced apart
along the length of the side walls and end walls.

Although the present invention has been described
with reference to preferred embodiments, workers
skilled in the art will recognize that changes may be
made in form and detail without departing from the
spirit and scope of the invention.

What is claimed is:

1. A humidifier unit of the type used with a forced air
heating system including a water reservoir defined by
walls having upper edges forming an open top and
having a removable top plate for closing the open top
and fasteners for clamping the top plate in direction
toward the top edges, a water inlet connection to the
reservoir, control means for maintaining the water level
at a predetermined depth within the reservoir, and
means for heating the water within the reservoir to
produce steam, wherein the improvement comprises:
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horizontal flanges extending inward from the upper
edges of the reservoir walls to form a gasket base;

a lip extending upward form inner edges of the hori-
zontal flanges and acting as an internal horizontal
gasket retainer along substantially the length of the
horizontal flanges;

a gasket placed on the horizontal flanges; and

second flanges depending from all sides of the remov-
able top plate and positioned to surround the upper
edges of the walls and to act as an external horizon-
tal gasket retainer, the lip extending far enough
from the inner edges of the horizontal flanges and
from the upper edges of the walls to stop compres-
sion of the gasket after the gasket has been com-
pressed a predetermined amount, the lip thereafter
mechanically supporting the top plate.

2. The humidifier unit of claim 1, further comprising
means for fastening the top plate to at least one of the
walls.

3. The humidifier unit of claim 1, wherein the reser-
voir has side and end walls, and wherein the flanges and
lips are integrally formed with the respective side and
end walls.

4. The humidifier unit of claim 3 wherein the fasten-
ers comprise means for fastening the top plate to the
walls of the humidifier water reservoir to insure a tight
seal and to facilitate maintenance comprising:

second horizontal flanges extending outwardly from
the second flanges on the top plate;

elongated threaded fasteners in the second horizontal
flanges of the top plate, and having knobs on one
end positioned above the second horizontal
flanges; and

anchors connected to the walls of the humidifier
below the second horizontal flanges and aligned
with the respective openings for receiving the re-
spective threaded fasteners to permit clamping the
top plate against the gasket.

5. A humidifier unit of the type used with a forced air
heating system including a water reservoir defined by
side and end walls joined to form the reservoir, the
walls having upper edges forming an open top having a
periphery and having a removable top plate for closing
the open top, a water inlet connection to the reservoir,
control means for maintaining the water level at a pre-
determined depth within the reservoir, and means for
heating the water within the reservoir to produce
steam, wherein the improvement comprises:

horizontal flanges extending inward from the upper
edges of each of the reservoir walls and acting as a
gasket base around substantially the entire periph-
ery;

a lip extending upward toward the top plate from
inner edges of each of the horizontal flanges and
acting as an internal horizontal gasket retainer to
prevent inward movement of the gasket;

a gasket placed on the horizontal flanges;

a latch means on the exterior of the side and end walls
for clamping the top plate in direction toward the
horizontal flanges to compress the gasket; and

second flanges depending from all sides of the remov-
able top plate and positioned to surround the upper
edges of the side and end walls and to act as an
external horizontal gasket retainer, at least portions
of the lips on each of the side and end walls extend-
ing far enough upward from the inner edges of the
horizontal flanges to stop compression of the gas-
ket after the gasket has been compressed a prede-
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termined amount, the lips thereafter mechanically
supporting the top plate.

6. A water reservoir of the type which is used to
contain water and steam in a humidifier for a forced air
heating system, comprising:

a reservoir container having a bottom and walls hav-
ing upper edges which define an open top, said
container further comprising a horizontal flange
extending inwardly from at least one of said upper
edges, said horizontal flange having an upper sur-
face and an inner edge; a lip extending upwardly
for a first vertical distance from said inner edge of
said horizontal flange, said lip having an upper
edge; and a gasket on said upper surface of said
horizontal flange, said gasket having an uncom-
pressed height which is greater than said first verti-
cal distance and a minimum, fully compressed
height which is less than said first vertical distance;

a removable top plate having a bottom surface; and

means for fastening said top plate to said container so
that said gasket sealingly contacts said bottom sur-
face of said top plate, whereby said upper edge of
said lip will also contact said bottom surface to
protect said gasket against over-compression.

7. The reservoir of claim 6, wherein said container
comprises at least three of said flanges and lips, and said
lips are substantially continuous along the inner edges of
the horizontal flanges, whereby said gasket is retained
against inward slippage by said lip.

8. The reservoir of claim 6, wherein said fastening
means comprises means for fastening the top plate to at
least one of the walls.
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9. The reservoir of claim 6, wherein the container has
side and end walls, and wherein the flange and lip are
integrally formed.

10. A reservoir according to claim 6, wherein said top
plate has at least one downwardly depending flange,
said flange being adapted to overlap one of said con-
tainer walls, thereby tending to retain said gasket and
center said top plate on said container.

11. An improved reservoir of the type which is used to
contain water and steam in a humidifier for a forced air
heating system comprising:

a reservoir container having a bottom and at least one
wall having an upper edge which defines an open top,
said container further comprising a horizontal flange
extending inwardly from said upper edge, said hori-
zontal flange having an upper surface and an inner
edge;

a compressible gasket on said upper surface of said hori-
zontal flange, said compressible gasket having an
uncompressed vertical height and a fully compressed
vertical height;

a removable top plate having a bottom surface;

means for fastening said top plate to said container so
that said gasket is pressed against and seals said bot-
tom surface of said removable top plate; and

a lip for limiting compression of said compressible gas-
ket, said lip being positioned between said upper sur-
Jface of said horizontal flange and said bottom surface
of said removable top plate, said lip having a vertical
height which is less than said uncompressed vertical
height of said gasket but greater than said compressed
vertical height, whereby limited compression of said
gasket for sealing purposes is allowed but over com-
pression of said gasket which could elastically deform

said gasket is prevented.
* * x x ¥



