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(57) Abregée/Abstract:
A humidifier Iincluding a base defining a reservoir for retaining a liguid volume; an electrically energized humidification

mechanism for inducing dispersion of liguid contained by said reservoir; an electrical supply for supplying electrical energy to the
humidification mechanism; an electrical switch coupled between the supply and the humidification mechanism and having
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(57) Abréege(suite)/Abstract(continued):

active and inactive states, the switch adapted in its active state to allow the supply of electrical energy to the humidification
mechanism and adapted In its inactive state to prevent the supply of electrical energy thereto; and an operator coupled to the
electrical switch and adapted for movement between active and inactive positions, the operator adapted in its active position to
Induce the active state of the electrical switch and in its Iinactive position to induce the Iinactive state thereof. Also included Is a
float disposed In the reservoir and adapted for movement in response to changes In the level of liquid therein, the float
comprising an actuator portion for inducing movement of the operator and having a cross-section of given shape; and a barrier
wall limiting access to the electrical switch and defining an opening conforming to the given shape, the opening receiving the
actuator portion and accommodating movement thereof. The barrier wall prevents tampering operations with the electrical
switch.
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ABSTRACT OF THE DISCLOSURE

A humidifier including a base defining a reservoir

for retaining a liquid volume; an electrically energized
humidification mechanism for inducing dispersion of liquid
contained by said reservoir; an electrical supply for
supplying electrical energy to the humidification mechanism;
an electrical switch coupled between the supply and the

humidification mechanism and having active and inactive
states, the swilch adapted in its active state to allow the

supply of electrical energy to the humidification mechanism
and adapted in its inactive state to prevent the supply of
electrical energy thereto; and an operator coupled to the
electrical switch and adapted for movement between active and
inéctive positions, Lhe operator adapted in it's_ active
position to induce the active state of the elecérical switch
and in its inactive posi.tibn to induce the inactive state
thereof. Also included is a float disposed in the reservoir
and adapted forx mc;vement in response to changes in the level
of liquid therein, the float comprising an actuator port:fon
for inducing movement of the operator and having a cross-

section of yiven shape; and a barrier wall limiting access to

the electrical switch and defining an opening conforming to
the given shape, the opening receiving the actuator portion
and accommodatlting movement thereof. The barrier wall prevents

tampering operations with the electrical switch.

-16-
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HUMIDIFIER WITH A TAMPER PROOF LIQUID LEVEL RESPONSIVE SHUT-OFF

BACKGROUND OF TIHE INVENTION

e el Wk spremraielly (4 wnil-aresmim §

Tﬁis invention relates generally to humidifiérs and,
more particularly, to a humidifier with a tamper proof liquid
level responsive shut-off.

Various types of humidifiers are used to increase the
humidity in a living environment. 8Such humidifiers use a
variety of different output mechanisms to disperse from a

supply reservoir water which has been preconditioned by, for

example, atomizalion, evaporation or vaporization. In the
interest of enevyy conservation and safety, many humidifiers
are equipped wilth control systems that deenergize an electrical
output mechanism in response to the exhaustion of the unit's
,waﬁer supply. Allhough providing a desired shut-off

function, prior liquid level responsgive control.systems have
exhibited variouns individudl and collective défiéiencies such
as high cost, .iruatic performanée,.and cumbersome design
configurations. An improved float regsponsive humidifier
shut-off system is disclosed in U.S. Patent No. 5,131,070

issued on July 14, 1992. In that system, a switch unit is

protected from possible damage or inadvertent operation after
removal of a demountable output mechanism. However, after
demounting of the output mechanism, undesirable energization

thereof can be initiated by certain tampering operations.

The object of this invention, therefore, is to
provide a humidilier with an improved tamper proof control
system for deenergizing an electrically operated output

mechanism in response to an absence of a sufficient volume

of water in a supply reservoir.

-] -
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SUMMARY OF THE INVENTION
The invention is a humidifier including a base

defining a rescrvoiv for retaining a liquid volume; an

electrically energizad humidification mbchaﬁism for inducing

dispersion of Liqmid centained by said reservoir; an electrical

supply for supplying electrical energy to the humidification

mechanism: an clecirical switch coupled between the supply

and the humidiricatLion mechanism and having active and inactive
gstates, the awitch adapted in its active state to allow the
supply of eleclrical energy to the humidification mechanism

and adapted in ils inactive state to pre#ent the supply of
electrical enevyy lheretoy and an operator coupled to the
electrical swilch and adapted for moéement between active
and inacti@e positions, the 0perator adapted‘in its active
positiqp to induce Lhe active state pf,the electrical switch
and”in its inactive position to iﬁduce the inactive state
thereof. Also included is a float 813posed in the reservoir
and adapted for movement in response tb changes in the level
of liquid therein, the float comprising an actuator portion
for inducing movement of the operator énd having a cross-
section of given shape; and a barrier wall limiting access
to the electrical switch and defining ah opening conforming

to the given shape, the opeﬁing recéiving the actuator portion

and accommodating movement thereof. The barrier wall prevents

tampering operations with the electrical switch.
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According to one feature, the humidifier also

includes a housiny removably supported by the base, retaining
the humidification mechanism and thé switch, and comprising

the barrier wall. 'The barrier wall prevents tampering even

after removal of Lhe housing from the base.
According to other features of the invention, the

actuator portion and the opening are annular, and the

annular opening has a maximum width less than .25 inches and
a length of at least 3 inches. The compatible annular actuator
portion and opeuing facilitate structural integrity of the
sensing unit and prevent switch actuation by a probe.shorter
than 3 inches or with a diameter greater than +25 inches.

According Lo still other féaturgs of'the_ipvention,
the actuator portion¢is a hollow cjlinder, the barrier wall
deﬁ&;e; a cylindrical recess communicating wiEh the opening,
the hollow cylinder is shaped and arranged £o extend through
the annular opening into the cylindrical recess, and the
operator is8 disposed within the“éjlindriCal-recess and
adapted to be moved iﬁto lts activeposition by engagement
with the cylindrical portion.. This arrangement facilitates
part alignment during assembly of the sensing unit.

DESCRIPTION OF THE DRAWINGS
These and other objects and features of the invention

will become more apparent upon a perusal of the following

description taken in conjunction with the accompanying

drawings wherein:

Fig. J is a front perspective view of a portable

humidifier'according to the inventionj
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'Fig. 2 is a rear elevational view of the humidifier

shown in Fig. 1l:

Fig. 3 is a rear perspective view of a base unit of

the humidifier shown in Fig. 1;

Fig, 4 is a cross-sectional view taken aléng lines
4-4 of Fig. 1;

Fig. 5 is a schematic circuit diagram of a control

circuit used in the humidifier shown in Figs. 1-4; and

Fig. 6 is a detailed view of a float adtua£ed operator
assembly shown in Fiyg. 4. .
DESCRIPYTION OF THE PREFERRED EMBODIMENT
A humidifier unit 11 includes a water storagé tank 12
and an evaporatoyr housing 13 supported in'juxtaposition on
a base 14. As shown most clearly in Fig. 3, thé bgse 14
.inciﬁdés a bottom wall 15 and side walls 16-19'that'togethér

define a reservoir 21. Projecting inwardly from each of the

bagse side walls 16-18 in a region below the evaporator
housing 13 is a rectangularly shaped, horizontally oriented

bracket 22. Each of the brackets 22 retains a wick element 23

having a framework 24 forming a pluraliﬁy of compartments
| : :

each filled with a suitable ébsorbent capillary wick material
25. A lower supply portioﬁizs of each wick element 23 is
positioned below its horizontal reéaining bracket 22 within
the reservoir 21 while an upper evaporation portion 27 thereof
is disposed above its bracket 22 and\above the reservoir 21.

Projecting upwardly from the bottom 15 of the base 14 is a

gstem 28, the purpose of which is described hereihafter.
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~The evaporator housing 13 is formed by side walls
31-34 and a top wall 35 and has an open bottom end 36 opening
into the reservoir 2. Supporting the bottom end 36 of the
housing 13 is an intcrnal shoulder 37 6n the base 14. The
housing side walls 31-33 are aligned with and directiy above,
respectively, Lhe base side walls 16-18. Formed in lower
portions of each of the housing side walls 31-33 are a

plurality of inlet opening slots 38 while a plurality of

discharge openiny slots 39 are formed in the top wall 35.
The interior ol Lhe evaporator housing 13 forms.parallel air
flow paths extending between the inlet slots 38 in each
of the housing side walls 31-33 and the discharge slots 39
~in-the top wall 35. Supported by tﬁe top wall 35 and
extending inlo Lhe evaporator housing 13 is‘a bloﬁer assembly
including a fan 40 and drive motor 41 that is controlled by
aﬁgnually operated switch 42.

As illustrated in Fig. 4 the humidifier 11 is

provided with liquid level responsive shut-off system 51.

Included in Lhe system'Sl is an elongated, buoyant float
element 52 and an electrical on-off switch 53 actuated thereby.
The switch 53 is enclosed in a housing 56 supported by the
sidewall 34'0f Lhe evaporator housing 13. Connecting the
electrical switch 53 and the manually operated switch 42 to
the motor 41 are electricél leads 57, 58. Preferably, the
switch 53 is of a conventional type that is internally

biased into an inactive open state but can‘be.moved into

an active closed state by an operator lever arm 60. Retaining

a buoyant lower end 61 of the float element 52 is a receptacle
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62 extéhdhw upwardly [rom the bottom wall 15 of the base 14,
The upper oppusite end of the float element 52 forms an

actuator portion 64 having the shape of a hollow cylinder.
An ahnular cross-secblion of the eylindrical actuator portion

preferably has a uniform width d of less than 0.25 inches.
Receiving the actuatur portion 64 1is a coﬁforming opening
formed by cylindrical redess portion 65 of a barrier wall
portion 66 of the housing 55, An opening 70 through an
upper pottion of Llie recess 65 receives the operator arm 60.
Preferably, Lha annular recebs 65 has a maximum width less
than 0.25 inchies so as Lo prevent access of a tampering probe
larger than 0.25 inched. Also thelgpacing L: (Fig. 6) between
'thé'mouph of the recess 65 and the operator arm 60 is
preferably greater than 3‘1hches 8o ag to preclude activation
' théieéf by a probe shorter thgn 3 inches.
in sesponse Lo changés in the level of an upper
surface 67 of a liyulid volume 68 inh the reservoir 21, tﬁe |
‘buoyant float element 52 moves either upwardly or downwardly
in a path yulded by a yulde bracket 69 supported by the
sidewall 34 of the evaporator housing 13. With the upper -
surface 67 of the liquid volume 68 above a predetermined
level, the actuator portion 64.o£ tha float élément 52 1is
moved inhto an active position engayging the operator arm 60
and moving the switch 53 into its active closed state.
However, al levals 0L thé'upper surface 67 less than the

predetermined level, the element 52 floats ‘downwardly to move
the actuator portion 64 into an inactive position that

eliminates forcible engagemant with the operator. arm 60.
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The switch 53 is thereby induced into its inactive open
state:. Also, regardless of the level of the‘upper surface 67

of the liquid volume 68, relative.separating movement between

the actuator potvtion 64 of the float element 52 and the

switch 53 resulting from removal of the evaporation.housing
13 from the base 14 will cause the switch 53 to assume its -
inactive open state.
OPERATION

To prepare the humidifier 11 for use, the tank 12
is removed from Lhe base 14 and thg reservoir 21 is fiyled
with water. 1n addition, the tank 12 is filled and -then
inverted and positioned on the.base 14. Water from the
'taﬁk 12 flows through a control valve (not shon) into the
resergoir 21. As lony as a.éupply,of water exists in the
taﬁi 12, the upperx surfa¢e‘67 of the water volume 63 is .
retained at a desired 1eve1; Operation of the supply tank 12
is conventional and a disclosure thereof appears, for example,
in U.S. Patent tlo. 5,034,162,

Prior to initiating operation§of £he humidifier
uqit 11, one of the wick eléments 23 is apﬁropriately
positioned within each of the bracket9.22‘on the base 14
after removal of Lhe housing,lB. 'As.shown in Fig. 3,,with‘
the wick element 23 properly positioned, its suéply portion 26
includes an outer surface di9posed directiy adjacent and
parallel to the base side wall 16. Also an outer surféce

of the evaporator portion 27 of the wick element 23 is
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disposed directly adjacent and parallel to the inlet slots

38 formed in the housing side'wall'Bl. Although for reasons

of clarity, dnly a single wick elément 23 is shown in Fig. 3,

it will be understood that ah identica} wick element will be

gsimilarly positioned in each of the bréckets 22, Consequently,

the supply portion of each wick element 23 will be below

the upper surface 67 of the'water volume 68 in the reservoir

21 while the evaporalor portion 2? of each element 23‘will

lie above thal level and directly in an air flow path between

one set of the inlet slots 38 and the discharge slots 39.
Activation of the fan 40 is established by closing

the manual switch 42 shown in Fig. 5. With the water surface
67 above a prédeLermined level, the float element 52 maintains
‘the actuator portion 64 in:OperatiVé engagement with the
operator arm 60 to close the switch 53 and complete a circuit
béz;een a voltage supply 7§:and the‘motpr;4l. Resultant
current flow through the.c;osed_mahuai‘switch 42 energizes

the motor 41 to produce rotation of the fah 40,

In response Lo a decrease of water volume 68 that

brings the surface 67 below a predetermined level, the
flgat element 52 moves downwardly ;nto an inactive position
that eliminétes operative engagemént between the actuator
portion 64 and the operator‘arm.Go; The.resultant opening

of the electrical switch 53 prevents the flow of electrical

energy between the supply 75 and the motor 41 to thereby

deactivate the fan 40.
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Obviously, many modifications and variations of the

present invention are possible in light of the above
teachings. 1t is to be understood, therefore, that the
invention can be practiced otherwise than as specifically

described.
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WHAT IS CLAIMED 15:¢

——p - v S

l, A humidifier comprising:
base means definihg a reservoir for retaining a

liquid volume;

electrically energized humidification means for
inducing dispersion of liquid contained by said reéervoir;

electrical supply means for supplying electrical
energy to said humidification means;

electrical switch means coupled between said supply
means and said humidification means and having active and
inactive states, said switch means pdapted in said active
state to allow said supply ofneleétricai energy to said
humidificatioﬁ means and gdapted in said inactive state to

prevent said supply of electrical energy to said humidification

means;.
- operator means coupled:to_qaid electrical switch

means and adapted [or moVement between active and inactive
positions, said operator means adapted in said'activé position
to induce said active state of said electrical switch means

and in said inactive position to induce said inactive state

of. said electrical switch means;

float ‘means disposed in said reservoir and adapted
for movement in response to changes in the 1e§e1'of.liquid
therein, said float means comprising an actuator portion for

inducihg said movement of.éaid operator means and having a

cross-section of given shape; and

-10~
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“wall means limiting access to said electrical switch
means and defining an opening conforming to said given shape,

said opening receiving said actuator portion and accommodating

movement thereof,

2. A humidifier according to ¢1aim.1 including a
housing means removably supported by said base means, retaining
said humidification means and said switch means, and
comprising said wall meahs.

3. A humidifier aécording to claim 2 wherein said
opening 1is dimenéioned to prevent passage of a probe having
a diameter of grealer than .25 inches.

4. A humidifier according to claim 3 wherein said
~actuator portion and said openings are annular.

5. A humidifier according to'claim 4 wherein said
annular opening has é.maximpm width less than .25 inches.

- 6. A humidifier according to claim 5 wherein.said
actuator portion is a hbllowcylinéer, said wall means defines
a cylindrical recess commﬁnicatlng with said 6pening, and
said hollow cylinder is shaped and-arranged £o extend through
said ahnular opening into said cylindfiéal recess.

7. A humidifier according to claim 6 wherein said
operator means is disposed within said cylindrical recess
and adapted to be moved intb said active position by |

engagement with said cylindrical portion.

-11-
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8. A humidifier according to claim 7 wherein said
switch meané comprises an on-off switch, and said operator
means comprises an operator arm for'operating said on-off
switch.,

9., A humidifier according to claim 1 wheréin said
actualor portion and said openings are annular.

10. A humidifier according to claim 9 wherein said
annular opening has a maximum width less than .25 ihches.

11. A humidifier according to claim 10 wherein said
actuator portion is a hollow cylinder, said wall means definés
a cylindrical recess communicating with said Opening} and
said hollow cyiinder is shaped and arranged to extend through
said annular opening into said cylindrical recess.

12. A humidifier accprding to claim 11 wherein said
opérator means is disposed Qithin said cylindrical recess
and adapted to be moved into said activelposition by
engagement with said cylindrical pqrtion.

13. A humidifier according to claim 12 wherein said
switch means comprises an on-off switch, and said operator

means comprises an operator arm for operating said on-off

switch.

-12~-
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14. An electrical humidifier apparatus comprising:

base means!

electrically energized means renmtovably mounted on

said base meansg:

electrical supply means for supplying electrical
enerqgy to said electrically energized means;

electrical switch means coupled between said supply
means and said elcctrically energized means and having active
and inactive stayes, said switch means adapted in said active
state to allow sﬁid supply of electrical energy to said
electrically eneryized means and adapted in said‘ihactive

state to prevent said supply of electrical energy to said

. electrically eneryized means;

operalor means coupled to said electrical switch

means and adapted for movement between active and inactive

i

pééitions, saitd operator means adaéted in said active
position to induce said active étate'of sald electrical
switch means andmin said inactive.position to induce said
inactive state vf said electrical'switch means

actuator meang disposed on said base means and

comprising an annular actuator portion for inducing said

movement of said operator means in response to relative
movement between said base means and said electrically

energized means, said actuator portion having a cross-section

of given shape; and

-13-
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wall means limiting access to said electrical switch
means and defining an annular opening conforming to said
given shape, said opening receiving said actuator portion

and accommodating movement thereof relative to said

electrically energized means.

15. An apparatus according to claim 14

wherein said opening is dimensional to prevent passage of a
probe having a diameter of greater than .25 inches.

l6. . An apparatus according to claim 15

wherein said annular opening has a maximum width less than

.25 inches.

17. An apparatus accbrding to claim 16
wherein said actuator portion is a hollow cylinder, said wall
means defines a cylindrical recess communicating with said

opening, and said hollow cylinder is shaped and arranged to

extend through said annular opening into said cylindrical

recess.

18. An apparatus according to claim 17

wherein said operator means is disposed within said cylindrical
recess and adapted to be moved into said active position by
engagement with said cylindrical portion.

19. An apparatus according to claim 18
wherein said switch means comprises an on-off switch, and said

operator means comprises an operator arm for operating said

on-off switch.

-14-
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20. An apparatus according to claim 14
wherein said actua’.or portion is a hollow cylinder, said wall
means defines a cylindrical recess communicating with said
opening, and said hollow cylinder is shaped and arranged to

extend through said annular opening into said cylindrical

recess.

21. An apparatus according to claim 14

wherein said wall means and said switch means are shaped

and arranged to prevent actuation thereof by a probe having

a length less than 3 inches.

~15-
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