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THis iftvention:-relates:to improvemertty-ir: s mize-tHe Heat transfér-from-the evaporating pan-
midifiers for space heated by ait-flowing: sbout a» of? the- Humidifier- and® its- water: content’ to- the>
farnace-of tHe-hot airtype: valve-operating” mechanism~ chiamber: and tHe~
This- application: - a» continuation-in-part’ of”  water in such cHampBer:
abandoned® application: Serial: No: 105,370;. filed: 5%  Another-object: of’ the- invention:is to provide:
Julyr 187 1949: a~ valverfloat: chhiamber- with- openitigs: at: several:
Humidifiers-of the presenttype incliude acham--  levels: above: the-level’ of watér-therein- to- aveids
berenclosinga float-operatedvalve-and-conneeted:  condensihg water-in: tHe- chamber- which- would:
by*a. pipe-with-an-evaporating pan; the-cHamber-  drip on-the-figat’ and-ren-intt-the-joifit-between:
beitig- exterforly-of the- furnace-casiitg but’ rela- 195 thie ehamber-and iits:coversand tHereBy causecor=-
tively closelyadjacent thereto-and’tHe-panrbeing:.  resibn-of parts andslocking:of tHe-ehamberscover:
loeated tHereity: Wherrsueli Humidiflers:are used: joint.
i regiongs where- the~ water -Fasc a» high: miheral A-further-object of ‘tlie: ifiventfon- i to so-cons-
corttent; sucli-mineralg:-preeipitate-from-the-water: struet® the-humidifier-fér-a- Het air-firnace-as to:
ag: evapoerstion- thereof taKes place: Heéretofore- 15+ prevent the flow: of hot water-from-the evaporats-
asconsiderable-amount:ofisuch preeipitation-oe:-  ingpan-backinto:thevalvesoperatingmeckanisme:
curred: ifn: thHe valve-float: champBer-and on: the: chamber:-of the Humidifier;
mevable:parts-thereify, with the-result that: hu«- A fartherr objeet: of ther invention- is:to Keep:
midiflersrequiredrconsidérables-maintenanceworle:  thesvalve~float-chamber-of s Humtidifier-for-a: Hob:
if ‘they were to be:kept:in a satisfactory: opers=- 20. airtype space-heating finmace atithe: lowest:tenye
tiom: peratire:possibie- by minimizing tHessize: andvolt-
If:tHer humidifier is-so designed as-tomunimize:  ume of such chamber and thereby obtaining:thie:
transfér:ofheat'fronr the-evaporsting panitosthes  Maximuny cooling: effect’ thereom. by the: water
valve-float:chamber and ifs-contents: to prevent:  fowingsinty-the:chamber:
fiow-of Hot:water-frora-the pan:tevtHe-chambery 25. Aufurther cbjeet’ of:the: invention: is-to:previde:
and. to- make: the- féed: water mest effective-inc  inflow controli nreans< for> a. humidifier: for: use:
keeping a-low:temperatiuresiny such:cHampber; the~ inras ot air-type -ispwwébmaﬁng:ﬁurmanez‘—in whikch
degree: of precipitetion: in: such chamber:can-be:  Substamtially: all' of: the: moving ' pazts:are kepte
grestlyreduced: Providinefor-fow ofait throuel>  Subergediif-water-at all timesstoominimizesthe:
the: floatsvalve: chiamber: prevents: condensation: ;g Nardenire. of any- preeipitates thereon:
of:moisture o thie coverandithus-avoids d#ipping: Anatpgrﬁohjem;;oﬁ:’thes;invenﬁian"zissstm:prozvideta'ﬁ
of micistureormthe: fost; which would:causeseléas hurmidifier - withs ani especiallyr rmgeed: andd sensiz
trolytics corrosion and change: ity adfustrent: off tiveeymlva:amdimim:mpemting:«meams several times:
thie: valve: sietion;. and: Keeps: tHe- joit: Hetweer:  multiplying the:forcerof? thesliguid:level respons-
such:chamber: and:its: cover: dy:so-thiat thercover: g5 Sive:flvatoin:the water inlet clramber: torcompern::
may:-beeasily repovediat all'tintes: Pirthery the  sate-for-Joss:in:sensitivity:due-to-precipitation:of’
efféctiof sucks precipitation-as-does.oceury can-be-  miferal$s or: the: valvesand: its: operating means:
made: nepligible: if the: valve: is: made- espeeially:  [fomthe:water in the-cliamber:.
rugged: and: sensitive;: if’ ther operating means s+ Anoctherrobjéetiof the invention: iy to se:forne:
mzdemore mowerful: thar: really: required andsis: 465 the pibe -cormecting: the-valte-fidat chomiser: amd:
adjustable; and if the valve:and: the  major: pors=- the‘evaporating: pam ofig. hotiair firnace-humidi-
tion of its operating means are:Kept: submierged®  fier-as: tos prevent: ‘tle colléction: therein: of pres-
irz:water:; Therparts:should: dlso:be-so-related as cipitates-fiom the-water-and of* slimes colléeting:
tosavoid: sebtling: off precipitates-orrslimes-in-the: orr. the=surtaces-of’ the-waber:
piperconnecting the:valve-float:chamber: Amns 45; OBbjectyandadvantages-otherttsm those above:
terfally Iower- amount: of’ maintémance: is: therr:  set’forth will ‘besapparent:from:-the-foflowing:des=-
required:and the mecRanisnmyis-usable:for-a-much-  scription: when:read™in -conneetion: with: ttie: aes-
longer time-than heretofore possible: THe abover companying-drawing:-im whick
results:are:partieulsrly-advantageous-ifithey are: Figr ¥is'arview:shiowing tHe-relationskip- ofither
accomplished without: compHeation-of “construcs- 50+ float'chamber-with the-evaporating pany the foat:
tiére arvineresse i costiof i tHes chamber*bemgfm"sectionwon the-litre: f—1“of P

-
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It iz thersfore:ant object of ﬁhev=-pre$ent::inv'ens- = 2-and" & portion- of the: wall” of* the-evaporating:
tiomtosoreiatetlicessentisl parts of p Huniidifiers  pam Being broken-away; -
for- adding moeisture: to-the-air Howitre: about as Pig: 2'is~arside - elévationsd view: of the-valve--

hot: airtype:-space: Heating: furnace as-tos minte- 5§ float’ chamber with-a portion: afthe-walk broken: -
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away to show the relationship of the valve, the
float, the valve-float leverage, and the inlet end
of the pipe connecting the float chamber with
the evaporating pan, and

Fig. 3 is a cross-sectional view on the plane of
line 3—3 of Fig. 2, of the valve shown in eleva-
tion in Figs. 1 and 2.

In the present construction, the valve is de-
signed to require a minimum of operating force
for seating of the valve body, and the valve op-
erating means is designed to provide more than
adequate force for closing the valve even if some
minerals are deposited on such operating means
and on the valve.
made a size sufficient only to provide adequate
clearance for the valve, the float, and the valve-
float connecting leverage, and to maintain such
parts submerged in water at all tiimes. The pipe
connecting the valve-float chamber and the
evaporating pan is so curved and so joined with
the evaporating pan as to minimize the transfer
of heat between the chamber and the pan, as to
avoid reverse flow of water through such pipe
and as to avoid collection in such pipe of pre-
cipitates or slimes forming in the pan. All of
the above features cooperate in minimizing the
temperature of the water in the valve-float cham-
ber which minimizes the degree of precipitation
therein, and the effect of such precipitates as are
deposited is reduced by providing relatively pow-
erful force multiplying operating means which
are readily adjustable to compensate for the
varying weights of such precipitates on the valve
operating means. Condensation of such evap-
oration as does take place in the valve-float
chamber is prevented by providing a continuous
flow of air through the chamber, the air enter-
ing at opposite points of the chamber above the
water level by a number of relatively small holes
and discharging through a relatively large
louvre-like opening axially and centrally in the
cover. i

- Referring particularly to the drawings, the
reference numeral 5 designates a tank made of
corrosion resisting material which is readily
shaped to obtain rounded corners and is provided
with & cover 6 fitting relatively tightly on the
tank. The tank 5 has relatively small holes §a
substantially centrally in the portions of the
tank ends above the water level therein, and the
cover § has a relatively large slot-like opening
6 axially and centrally of the cover with the
cover struck upwardly to form a louvre-like
opening. A continuous flow of air is obtained
through the chamber which removes water vapor
from above the water level therein and tends-to
keep all portions of the tank and its cover ab
ambient temperature. Tank 5§ is shown equal
in height to the edge of the evaporating pan but
is preferably of a height sufficient only for move-
ment of the valve and its operating means if the
water level in the evaporating pan is kept below
the then level of the upper edge of the tank.

A valve casing generally designated 7 has a
portion 8 extending through an aperture in the
bottom of the valve-float chamber 5, 6, and
threaded to receive a nut 8 for clamping the cas-
ing on gaskets 10 and {1 about the chamber aper-
ture within and outside of the chamber respec-
tively. A washer 12 is interposed between gasket
{{ and nut 9 so that adequate pressure may be
applied to the gaskets for sealing the aperture.
The valve casing has an inflow passage 18 ending
in a boss 17 within a central bore 18 in the casing
and has several discharge passages 19 relatively

fa]

10

The valve-float chamber is -

15

20

25

40

50

55

60

65

70

{:¥

4
closely adjacent the bottom of the chamber 5, 6
and discharging to different sides of the valve.

A valve 22 is formed as a plug fitting into the
casing bore {8 in freely slidable relation (to be
readily lifted at water pressures as low as 40
pounds per sd. in.) and is preferably of a known
type having a resilient insert 23 in one end of the
plug to seat tightly on the boss T upon the ex-
ertion of a relatively low pressure on the valve.
The other end of the valve is formed as a stem
24 of relatively small size with a plane end to
extend slightly above the valve casing when the
valve is seated. Such valves could not hereto-
fore be successfully used in humidifiers because
the temperature of the valve was so high as to
cause deterioration of the insert. In the present
construction, however, the valve temperature is
78° F. at an evaporating pan temperature of 160°
F. and 83-88° F. at a pan temperature of 212° F.
Even natural rubber will not deteriorate at such
low temperatures and the various known elas
tomers last indefinitely. :

A lever 26 has ears 27 at one end thereof to
receive a pin 28 passing through the valve cas-
ing 7 and is formed with a rounded boss 29 en-~
gageable with the plane end of the valve stem,
the other end 38 of such lever extending a con-
siderable distance beyond the valve casing. -An-

other lever 34 has ears 35 intermediate the -
lever ends and such ears likewise receive a pin -
One -

35 extending through the valve casing.
end 371 of the lever 34 overlies the end 30 of
lever 26, and receives a screw 38 adjustable into
contact with the end 38 of the lever 26. The
other end 39 of the lever 34 is apertured to re-

ceive a rod 42 on which is fixed a float 43. A.

leverage is thus provided which considerably
multiplies the force obtainable from the float,
so that a small float may be used for obtaining
a large closing force on the valve. k

The plug valve requires a minimum of force
for proper seating and such force is applied
along the axis of the valve where it is most ef-
fective. The lengths of the several levers are
s0 calculated and the levers are so related as-to
multiply the float action much more than is
necessary for proper seating of the valve. Hence,
even if some minerals precipitate from some of
the hard waters encountered, there will be ade-
quate force to seat the valve particularly when
the insert is a soft elastomer. It will be noted
that the valve and its leverage are submerged
in water thus minimizing the precipitation of
minerals and the depositing of slimes on the
valve and its leverage. FPurther, the discharge
passages from the valve are preferably so placed
as to provide jets directed toward the walls of
the tank 5 to promote turbulence about the valve
and its leverage which keeps the valve and con-
tacting leverage parts clear and keeps the valve
at an even lower temperature than the remainder
of the chamber 5, 6.

A pipe connects the chamber 8§, 6 with an
evaporating pan 47 to be substantially completely
inserted in the plenum chamber of a space
heater. The connection is made in such man-
ner as to minimize heat transfer from the evap-
orating pan or its relatively hot water content,
to the chamber by heat insulating the pipe from
the pan, by preventing back flow of water from
the pan to the.chamber and by keeping at least
a part of the end of the pipe in the evaporating
pan substantially surrounded by a body of cool
water flowing into the pan from the chamber.
One end 48 of such pipe extends into the cham-

o
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her:5;.6 and:is:bent downwardly: into: substamr
tially the plane of the cooler water entering:thes

champyer through: the: valve discharge passages
19, and the other end 49 of the pipe extends
into, the. evaporating. pan. 47. only. sufficiently. to
providé for fastening of the pipe to the pan.
The pipe thius-has & rising gradient‘over a large
portion:of its total length;. which prevents flow
of water frem_the. pan torthe:chamber:and:the
end: 49:0f the-pipe is.at.least.in;part surrounds:
ed: by &: body of cool. water: discharged: from
the: pipe to:sink slowly toward:the bottom: of
the:pan. - Itiwill be_noted.that pipe 48; 49 en:z
ters: the: wall:of evaporating; pan: 41 intermedi=
ate: the:bottom of the pan:and: the water level
therein and that the pipe end is vertical. Hence
no precipitates in the pan can fall into the pipe
and it is extremely unlikely that slimes on the
water surface in the pan will enter the pipe.
Even if the pipe should receive precipitates or
slime, flow through the pipe is only from the
chamber to the pan and will flush such materials
into the pan.

The aperture in the pan wall and through
which the pipe 48, 49 extends is larger than the
outer diameter of the pipe. Heat insulating gas-
kets 52 are fitted on the pipe and are pressed
on the wall of the evaporating pan by washers
53 and nuts 54 and 55 threaded on the pipe, in

such manner as to hold the pipe in spaced re-

lation with the edge of the aperture in the evap-
orating pan wall and thus avoids transfer of
heat from such wall to the pipe. The pipe end
49 and nut 55 are surrounded at least in part
by a body of cooler water discharging from the
pipe so that heat transfer from the water in
the pan to the end 49 of the pipe by way of
the nut 55, is minimized.

It will thus be seen that various means are
employed for minimizing the flow of heat from
the evaporator pan and its contents to the valve
chamber and of reducing the probability of min-
eral precipitation in such chamber therein.
There can be no flow of water from the evapo-
rating pan to the valve chamber. The conden~
sation of moisture in the valve chamber is pre-
vented by a flow of air which tends to keep the
valve chamber and its contents at ambient at-
mospheric temperature.. The valve and its op-
erating means are cooled and always submerged
which further minimizes precipitation of min-
erals thereon. And finally the valve is such
as to require only a minimum force for seating
but the force obtainable from the operating
means is more than adequate for valve seating
even if some mineral precipitation occurs on
such operating means, and is adjustable.

The present construction provides a number
of ways of keeping the float-valve chamber cool
to minimize evaporation and the possibility of
_precipitation of minerals therein by avoiding
metal to metal contact between such chamber
and the evaporating pan, by curving the pipe
between the chamber and the pan to maintain
a constant chamber to pan flow which also pre-
vents minerals and slimes depositing in such
pipe, and by making the chamber as small as
possible for maximum cooling effect of the fresh
water admitted to the chamber. The minimum
size of the chamber is obfained by employing a
number of levers for their additive effect to uti-
lize the smallest possible float and so arranging
the levers that they are in overlying relation.
The leverage is made adjustable for exact main-
tenance of valve sensitivity to water level changes
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&:
during:operations :of: ther humidifier: - Thier vaiveés
thereof; is; so: made: as, to maintain: turbulence:
in: the: water: about: the: valve: for keeping- clearr
the: contacting: surfaces: of the: levers: andi the:

- valve: surfaces:exposed to- water it the:clrantbers.

and ‘both-the:contactingzportionscof the:léverage:
and:of:the valve:are:kept: submerged:at.all timesx:.

Althrough: but: one envhodinterntsofs the: presends:
invention:has beemn: illustrated: ande deseribedyiits

s will: e :apparent: to:those skilled:in the art: thats

various:changes:ang imodifications:may:-be maxié:
therein withHowu$! departing: from the .spiritzof: the:
invention: or- from: the: scope:. of | the: appended:
claims:, B : R

L .claims S s o Sl il

1. In a humidifier for use with an encased
furnace of the hot air type, a pan adapted to
be positioned within the furnace casing for evap-
oration of water therefrom, the pan having an
aperture in the side wall thereof between the
bottom of the pan and the minimum wateg level
to be maintained in the pan, a chamber outside
of the furnace casing for receiving water from
a source of supply, a pipe connected with the pan
and the chamber for conducting water from the
chamber to the pan, one end of the pipe extend-
ing through the pan aperture and the other end
of the pipe extending through the side wall of
and into the chamber to adjacent the bottom
thereof and below the said one end of the pipe,
means for securing the pipe to the pan in water-
tight relation therewith, a valve in the chamber
for controlling the flow of water thereinto, and
adjustable means responsive to the water level
in the chamber for controlling the operation of
the valve.

2. In a humidifier for use with an encased fur-
nace of the hot air type, a pan adapted to be
positioned within the furnace casing for evapo-
ration of water therefrom, the pan having an
aperture in the side wall thereof between the
bottom of the pan and the minimum water level
to be maintained in the pan, a chamber outside
of the furnace casing for receiving water from
a source of supply, a pipe extending through the
pan aperture and through the chamber side
wall for conducting water from the chamber to
the pan, the one end of the pipe extending
through the pan aperture being substantially
perpendicular with the water level in the pan,
the other end of the pipe extending below the
said one end of the pipe, means for securing the
pive to the pan in water-tight relation there-
with, a valve in the chamber for controlling the
flow of water thereinto, and adjustable means
responsive to the water level in the chamber for
controlling the operation of the valve.

3. In a humidifier for use with an encased fur-
nace of the hot air type, a pan adapted to be
positioned within the furnace casing for evapo-
rating water therefrom, a chamber outside of
the furnace casing for receiving water from a
source of supply, a pipe connecting the pan and
the chamber for conducting water from the
chamber to the pan, a valve in the chamber for
controlling the flow of water thereinto, the valve
being adjacent one end of and on the longitudi-
nal axis of the chamber, the valve discharging
the water flowing therethrough adjacent the
chamber side wall, and adjustable means re-
sponsive to the water level in the chamber for
controlling the operation of the valve,

4. In a humidifier for use with an encased
furnace of the hot air type, a pan adapted to
be positioned within the furnace casing for
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evaporating water therefrom, a chamber outside
of the furnace casing for receiving water from
a source of supply, a pipe connecting the pan
and the chamber for conducting water from the
chamber to the pan, a valve in the chamber for
controlling the flow of water thereinto, the valve
being adjacent one end of and on the longitudi-
nal axis of the chamber, the valve having a plu-
rality of water discharge openings adjacent the
chamber side wall and adjacent to the bottom
of the chamber, the pipe extending through the
pan side wall from below the water level -in the
pan to adjacent the bottom of the chamber and
below the water level in the pan, and adjust-

able means responsive to the water level in the 15 2,427,359
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chamber for controlling the operatioh of the

valve.
ARTHUR E. SCHARF.
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