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his invertior relates to improvertherits-irrhus. 
midifiers for space heated by airflowing:abort; as 
fternace-of-the-shot air-type. - 

is: application is: a continuation-in-part of 
abandoned? application: Serial No: 105,370, filed: 5: 
July 18; 1949: 

Hitamidifiers of the present type include a cham 
berienclosing afloat-operated valve-and-cornected: 
by a pipe-with artievaporating pan; the chamber 

tively closely adjacentithereto-and-the-pan being: 
located thereifi. Wher such humidifiers are used: 
in-regions: where'...thers water has a high: mineral. 
contents, such mineralspreeipitate-from the water 
as: evaporatic 
a considerable amounts of such precipitation voca 
Credit: the WallWell-float chamber', and on the: 
movable parts therein, with the result that: hue. 
midfiers required considerable maintenance work 
if they were to be keptin a. satisfactory: opera, 20. 

If the humidifier is so designed as to inanimize'. 
transfer of heat from the evaporating panto ther, 
valve-f6atichamber and its contents; to prevent: 
flow; of hot-waterfronathie pain; to thies chamber; 
and tes- makes, the feed water rest effective; it. 
keeping a low-temperature in...suchiehamber; the: 
degrees of precipitation in. such chamber: can be: 
greatly:reduced. Providing forflow of air through 

2 5. 

athereof takes place, Heretofore. 13: 

2: 
mize-thie heat transfer from the evaporating paint 
of thie-hittinidifiers and its water: content to the 
valve-operating mechanism chamber- and the 
water, if such chiafmber: 
Another" object of ther invention is te provides 

a valve-floath chambers withf-openings at several 
levels-above the level of waters thereins to avoidfs 
condensing water in the chamber which would, 
drip on the float and run into the jeiate betweers 

being: exteriorly of the furnace-casing but rela-10; the efianbers and its cover-and-thereby calise-core. 
resion of parts and locking of thesehamber-cover 
joint. 
A further' objeet of: the inventionisttisocona. 

struct: the shumidifieriféra-hot airfienaeelaas, te: 
prevent the flow, of hot waters from the evaporatist. 
ing pan-backinto thievalveloperating mechanisini 
chamber: of the humidifier; 
As frther' objeets of the lavertiori, is: to keeps 

the-valve-floatichamber-of-ahumidifier:fsfsahioti, 
air:type spacesheating furriaceatitheslowest tenas 
peratures possible by:minimizing thesize; and voi: 
ume of such chamber and thereby obtaining:the: 
maximum coolings effect: thereon, by thes water 
flowings into their chamber: 
A3farther objeet of they invention is to provide. 

inflewa control; means for; at...helmidifiers for uses: 
in-a-hot air-type spacesheating furnace-in whichi: 
substantially: all of the moving parts: are kept 
submergediri. Water at all times to minimizeithe: 

the float-valve: chamber" prevents coniderisation, so hardening of any precipitatesthereon. 
of moisture ore the cover and thus avoids dripping, 
ofrioisture:on-the-float; which would cause-elect. 
trolytics, corrosion arid changes if adjustment: of: 
the valve: aetion, and keeps thies joint; between: 
such charnbee, and its cover dry so that the covers 35: 
may be easily renoved at all:times. Further; thier. 
effect of such precipitation.asi-does occur can be: 
made: negligible, if the valve-iss made espeeially: 
rugged and sensitive; if the operating: means sis: 

Another object of their ventionisto;provideas 
humidifier with: an especially fragged; and sensis. 
tive valve and with operatingenaeans several times: 
multiplying: the forces of the liquid-level response, 
sive:featin:the Water inleischamber to:cooperies. 
sate-for-loss insensitivity dues-to-precipitation:of: 
minerals.ork: the valve; and its: operatingraeans: 
frona: the water in the schiamber. 
Another-objeet.of the inventions is to so:forms 

made more powerful than-really: required and is:46, the pipe connecting the valve-float:charaiserand; 
adjtEstable;...and if: the valve and thenaajor: por 
tion of its operating means are kept; submerged: 
in Water. The parts: should also be sorrelated as 
to avoid settling of precipitates.orsines:-irates 

the evaporating part of a hot air furnace thanies. 
fier as to prevents the collection thereine of press, 
cipitates from ther-water and of slines colleeting: 
on the surfaces of the water. 

pipe confecting the-valve float:chamber Amaa-, 45. Objects and advantagesothierthiarp these above: 
terially lower arriotints, of maintenance is stifier: 
required and the mechanismis-usable-feira machia 
longer-time-thian heretofore possible: The above 
results are:particularly advantageous if they'rares 

set forthi will be apparent:from the following:de. 
Scriptior? when:readih connections with ties, act. 
companyirigidrawingine whichi's 

Figg fisia view showing the relationship of the: 
accomplished without complication of construc-50 float chamber with the evaporating pan the feat: 
tion, or increasein,cost of the humidifier. 

It is thereforean object-of-the-present;inven 
tion to so relate:the essential parts-of-a-humidifier: 
for adding naoisture to the-air flowing about:a: 

chamber being insection on the litre f---of Fig. 
2 and a portion of the wall of ther-evaporating 
pan being broken away; 

Fig. 2 is-a-side elevational viewer of the syavel. 
hot air-type space-heating furnace as to mini. 56 float chamber with a portions of the waif broken: 

  



2,654,362 
3 

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 times. 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 
COWe'. 

: 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 a cover 6 fitting relatively tightly on the 
tank. The tank 5 has relatively small holes 5a 
substantially centrally in the portions of the 
tank ends above the water level therein, and the 
cover 6 has a relatively large slot-like opening 
6a 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 at 
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 9 for clamping the cas 
ing on gaskets 0 and i? about the chamber aper 
ture within and outside of the chamber respec 
tively. A washer 2 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 6 ending 
in a boss 1 within a central bore f8 in the casing 
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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 Sq. 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 7 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 2 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 30 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 33 extending through the valve casing. 
end 37 of the lever 34 overlies the end 30 of 
lever 26, and receives a screw 38 adjustable into 
contact with the end 30 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. 
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 evers are 
SO 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 everage are submerged 
in Water thus minimizing the precipitation of 
minerals and the depositing of slimes on the 
valve and its leverage. Further, 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 5, 6 with an 

evaporating pan 4 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 pain, 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. 

and has several discharge passages 19 relatively 75. One end 48 of such pipe extends into the cham 
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ber 5i, 6 and is: bent downwardly into substair. 
tially the plane of the cooler water entering:the 
changer through the valve discharge passages 
9, and the other end 49 of the pipe extends 

into, the... evaporatingspan. 4. Only sufficiently, to 
provide for fastening of the pipe to the pan. 
The pipe thius has a rising gradient over a large 
portion of its total length. Which preventS. flow. 
of Water from the pan to the: chamber and the 
end: 49; Of the pipe is at least in part Surround 
edit by a body of cool water discharged: from 
the pipe to sink slowly toward, the bottom: of 
the pan. Its will be noted that pipe 48; 49, ene 
ters, thes. Wall of evaporating: pain: 47 intermedia 
ate the botton 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 pain. 
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 gaSr. 
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 obtained 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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6. 
during; operations of the humidifier. The valves 
thereof, is, so: made: as to maintain...turbulence: 
in: the Water about the valve' for keeping clear: 
the contacting, Stifaces: of the levels and, the 

... valve surfaces: exposed to water in the chamberg. 
and both the contactingsportions of the everage: 
and of the valve are:kept; submerged at a times;, 
Although but one entibodiments of the presert: 

invention...has been illustrated: and described it: 
will...be apparent: to:those skilled: in the art...that: 
vacious changes: and modifications may be made. 
therein withiott; departing front; the spirit of thei 
invention... or from: the: Scope. Of the is appended. 
claims, - . 

I claim: . . . . . . 
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 pain, 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 
pipe 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 therefron, 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 therefron, 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 pain, a Valve in the chamber for 
controlling the fiow 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 pain, and adjust 
able means responsive to the water level in the 15 2,427,359 

O 

8 
chamber for controlling the operation of the 
valve. 

ARTHUR. E. SCHARF. 
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