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Patented May 8, 1951 2,551,708 

UNITED STATES PATENT OFFICE 
2,551,08 

HUDFER 

Gerald W. SkiEbeck, Kenosha, Wis. 
Application September 25, 1948, Seria No. 51,28 

(CI, 23-8) 3 Claims. 

This inveiation relates to humidifiers angi refers 
more particulariy to humidifiers for use With 
steam heating Systems. 
A humidifying unit of the type here concerned 

forms the Subject matter of Patent No. 2,395,312 
issued to Gerald W. Skilbeck, Fabruary 26, 1943 
and comprises a humidifying i'eceptacie in the 
nature of a hollow shell having a side inlet, coin 
nected. With a steam radiator or rise to a Sup 
plied With Steam therefrom and having an ex 
haust port in its top to enable Steam to escape 
from the receptacle to the atmosphere. 
In all humidifiers of this nature the Runnilify 

ing receptacle is preferably located close to 
Source of Steam. So as to be in a ZOne of ea 
tively high temperature, but condensation of 
Steam entering the humidifying receptacle never 
theless inevitably results. In nost cases, the 
condensate formed in the humidifying receptacle 
is returned to the System, and the return of 
the condensate either to the Steam radiator Gr 
the riser to which the humidifier is connected 
has hitherto constituted a difficult problen. 
The difficulty of returning the condensate to 

the steam System arises from the fact that the 
escape of steam through the exhaust port of 
the humidifier causes a lower pressure to ob 
tain in the humidifier receptacle than in the 
Steam radiator or riser to which the huinidier 
is connected, so that the condensate must he 
delivered from a low pressure Zone to a zone of 
higher preSSure. 

Previously, it has been proposed to return the 
condensate to the radiator through the same 
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duct employed to supply the humidifier receptacle : 
with steam. This has invariably proved un 
Satisfactory and in most instances WaS in opera 
tive, for in either event, the operation of the 
humidifier was attended with loud gurgling Englises 
and condensate being propelled out of the ex- 4. 
haust port into the atmosphere in periodic spurts. 
In other instances the condensate Was dis 

posed of by being led to an evaporating pad in 
juxtaposition to the steam radiator, but this ex 
pedient of disposing of the condensate is ob- 4 
viously objectionable because of loSS Of Watel' 
from the Stean Systern. 
In the aforementioned patent, issued to the 

applicant the problem of returning the con 
densate to the steam Systein was overcome by 
the expedient of providing the humidifier with 
an elongated discharge tube extending down 
wardly from the bottom of the humidifier re 
ceptacle and bent to form a water seal adjacent 
to the connection of the discharge tube with 
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tie stearn radiator or riser. Hence, the Weight 
of water in the discharge tube COInpensated for 
the loss of pressure in the humidifying recep 
tacie, and controlled return of the condensate to 
the Systern Was achieved. 
The present invention has as its main object 

the provision of a highly improved manner of 
effecting retui'in to the steam System of the Con 
densate forined in a humidifier of the character 
(described. 

fiore specifically this invention has as its ob 
ject the provision of an improved manner of in 
stalling a humidifying device on a steam radi 
ator or the like, which is characterized by the 
fact that the humidifier is connected between 
the source of steam and the radiator So that the 
pressure in the humidifying receptacle is main 
tained higher than that obtaining in the radiator, 
whereby the Steam pressure in the humidifying 
receptacle is employed to return the condensate 
to the Steam System. 

Still another object of this invention resides 
in the provision of air conditioning means for 
Use With steam radiators and the like by which 
the temperature and humidity of a Space being 
heated may be accurately and automatically con 
trolled. 
A further object of this invention resides in 

the provision of an air conditioning means, for 
use With steann heating Systems, Wherein a hu 
midifying unit of the character described is con 
nected between the Source of steam and a steam. 
radiator to inject steam into the atmosphere, 
and Wherein an electrically operated Valve Con 
trolled by a thermostat in the space being heated 
governs the flow of steam to the humidifying 
receptacle and consequently to the steam radi 
ator. 
With the above and other objects in View, 

which will appear as the description proceeds, 
this invention resides in the novel construction, 
combination and arrangement of parts substan 
tially as hereinafter described and more particu 
larly defined by the appended claims, it being 
understood that such changes in the precise emi 
bodiment of the hereindisclosed invention may. 
be made as come within the Scope of the claims. 
The accompanying drawings illustrate tWO 

complete examples of the physical embodiment 
of the invention constructed according to the 
best modes so far devised for the practical ap 
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plication of the principles thereof, and in which: 
Figure 1 is a side elevational view of a steam 

radiator showing the improved manner of cons. 
necting the humidifier thereto: 
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Figure 2 is an enlarged detail view of the 
humidifying receptacle and its connection to the 
Steam radiator, portions being broken away and 
shown in section to illustrate interior details of 
construction; and 

Figure 3 is a slightly modified form of the in 
vention illustrating the manner in which the 
supply of steam to the humidifier receptacle and 
the radiator Inay be automatically controlled by 
means of an electrically operated valve in the 
steam supply line ahead of the humidifier. 

Referring now more particularly to the ac 
companying drawings in which like numerals 
indicate like parts, the numeral 5 representS a 
conventional Steam heating radiator which, as is 
customary, comprises a number of Spaced apart 
vertical radiator sections or flanges communicat 
ing at their upper and lower ends. The top of 
one end section 6 is customarily connected with a 
Source of Steam under pressure through a steam 
Supply line 7 having a valve 8 therein to con 
trol the flow of Steam into the radiator. The 
opposite end section 9 has a discharge pipe fo 
connected to its lower end to return the con 
densate to the steam System. 

If the humidifying device f of this invention 
is to be applied to an existing radiator installa 
tion, the valve 8 in the steam supply line 7 is 
preferably maintained in closed position, and an 
inlet duct 2 is connected between the humidify 
ing device and the steam Supply line ahead of 
the valve 8, as shown, so that steam from the 
Supply line flows into the interior of the humidi 
fying device. 
As shown best in Figure 2 the humidifying de 

vice comprises an outer tubular shell 3 having a 
bored fitting 6 on its Side wall medially of its 
ends providing a side inlet, 5 for the shell 
through which steam from the supply line enters 
the Same. An exhaust port f6 in the upper end 
of the shell allows part of the steam admitted 
into the interior of the shell to escape into the at 
InoSphere, to thus increase the vapor content 
thereof. 
The humidifying device perse forms no part of 

the instant invention, and for a more complete 
disclosure thereof, reference is had to the afore 
mentioned Patent No. 2,395,512. For the purpose 
of this invention it is sufficient to note, how 
ever, that the humidifying device has an inner 
cup-like receptacle I fixed in its upper end and 
Separating the exhaust port 6 from the interior 
of the shell. The interior of the shell, however, 
is communicated with the inside of the cup-like 
inner receptacle by means of a port 8 in the 
bottom wall of the inner receptacle which may 
be adjustably restricted or even closed by means 
of a ball check 9. 
An adjusting screw 20 extends down into the 

inner receptacle from the top of the shell and 
has its inner end disposed in the chamber for the 
ball check to limit the extent to which the ball 
may be lifted off its seat by steam pressure within 
the shell. Consequently, the amount of Steam 
which enters the inner receptacle for discharge 
through the exhaust port f6 to the atmosphere 
may be readily controlled by the screw 29. 
A discharge tube 2? connected with the bottom 

of the shell 3 connects the humidifier With the 
steam radiator through a metering valve 22. 
While the metering valve may be directly in 
Corporated in the discharge line 2, in the present 
case it is shown as a needle valve provided with a 
side inlet 23 to which the discharge line is at 
tached, and has its outlet 24 threaded into the 
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4. 
end radiator section 6 at the lower portion 
thereof. 

Hence, it will be apparent that in the normal 
use of the humidifying device, that is, with the 
waive 8 closed, all of the steam flowing through 
the supply line 7 enters the humidifying device, 
and that part of the steam Will escape to the 
atmosphere through the exhaust port 6 provid 
ing the adjusting screw 20 allows limited move 
ment of the ball check 9 off itS Seat. The re 
mainder of the steam and any condensate formed 
Within the humidifier receptacle dischalges to 
he radiator through the discharge line 2? and 
the metering Valve 22. 
The metering valve 22 may be employed to 

regulate the amount of Steam admitted into the 
radiator. Another important function of the 
metering valve is to assure the maintenance of 
a higher preSSure in the humidifier unit than 
in the interior of the Steam ladiator so that the 
condensate formed within the interior of the 
humidifier may either flow by gravity through 
the discharge line 2? into the radiator for return 
to the System or be forcefully expelled from the 
bottom of the humidifying device by the pressure 
Of Stean thereil. 

It will be appreciated that the metering valve 
provides, in effect, an adjustably restricted ori 
fice at the steam inlet of the radiator, and that 
While sufficient steam may be caused to flow 
through the metering valve into the radiator for 
the proper heating of the Space in which the 
radiator is located during the coldest weather 
conditions, the valve also enables the flow of 
Steam into the radiator to be controlled ol' mini 
mized to the extent avoiding overheating during 
mild Weather conditions. Hence in mild weather 
the metering valve may be only slightly opened 
to allow one or two of the first sections or flanges 
of the radiator to be heated. 

It is important to note that by reason of the 
presence of the metering valve 22, the piessure 
Within the Steam radiator may be held to an 
eXtremely low value only slightly above atmos 
pheric pressure, eliminating the need for traps 
or the like in the outlet line O leading from the 
radiator. 

If a large amount of heat, is required at any 
certain time, it will be readily apparent that the 
manual control Valve 8 may be opened so that 
the humidifying device is bypassed. After all 
of the Sections of the radiator have been sup 
plied with steam in this manner, however, the 
Valve 8 preferably is again closed and the fiow 
of Steam to the radiator controlled by means of 
the needle valve 22 to avoid overheating of the 
Space in Which the radiator is located. 

It will be obvious that the installation may 
Operate with the same degree of efficiency with 
out the by-pass or control valve 8, in which case 
the steam supply line would connect only with 
the humidifying receptacle through the inlet duct 
2; and all Steam admitted into the radiator 
Would first have to pass through the humidifier, 
aSSuring positive return of condensate in the 
humidifier to the system. 

If desired, the supply of steam to the humidi 
fying device and consequently to the steam radi 
ator 5 may be automatically controlled by a room 
thermostat, not shown, in which case a solenoid 
valve 26 Operated by the thermostat is incorpo 
rated in the Supply line T ahead of the humidi 
fying device ff. In this manner the temperature 
as well as the humidity of the room or other 
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Space being heated by the radiator may be accu 
rately controllied. 
In the absence of unusual fluctuation in hur 

midity of the outside atmosphere, the hunidity 
Of the room or Space being heated is accurately 
maintained at a desirable level after the adjust 
ing Screw 2 of the humidifying device has been 
properly Set. This results from the fact that 
Steam is exhausted into the atmosphere by the 
humidifier whenever the valve 26 is opened to 
Supply the radiator with steam, to offset the 
tendency of the air in the space being heated 
from being “dried out.' 
From the foregoing description taken in con 

nection with the accompanying drawings, it will 
be readily apparent to those skilled in the art 
that this invention greatly simplifies and in 
proves the return to the steam System of con 
densate from humidifiers used with steam radi 
ators and the like, and that the installation is 
eSpecially Well adapted for automatic heating 
controls to a€hieve efficient air conditioning. 
What I claim as my invention is: 
1. In combination: a heat exchanger; a humidi 

fying unit having an exhaust port through which 
Water vapor may escape to the atmosphere, and 
including means defining a chamber into which 
Steam is initially admitted to the unit and in 
which condensate forms; a steam supplying line 
connected With Said chamber to supply steam to 
the interior thereof; duct means connecting be 
tween the bottom of said chamber and the heat 
eXchanger for conducting stean delivered to said 
chamber along With condensate formed therein 
into the heat eXchanger, said duct means con 
necting the heat eXchanger With the supply line 
through said chamber; a duct connected between 
the steam Supply line and the heat exchanger for 
by-passing the humidifying unit; and a valve in 
said by-pass duct. 

2. In combination: a steam radiator; a humidi 
fying device comprising a housing having an ex 
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haust port in an upper portion thereof through . 
which steam admitted into the housing may es 
cape to the atmosphere, Said housing defining a 
chamber in Which condensate forms and is co 
lected, said chamber having an outlet at its bot 
tom through Which condensate may discharge 
and having an inlet Spaced above said outlet; a 
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Steam supply duct connected with said inlet to 
deliver steam to said condensate collecting cham 
ber; and duct means connected between the out 
let of said chamber and the radiator for supply 
ing the radiator With Steam from the supply line 
through said chamber, and through which con 
densate in the chamber is driven therefrom into 
the radiator by the flow of steam through said 
chamber. 

3. In a Steam heating System including steam 
Supply and return lines: a humidifying device 
including a housing into which steam is initially 
admitted into the device and in which condensate 
forms and is collected, said housing having a re 
stricted exhaust port in an upper portion thereof, 
and having an outlet in its bottom portion and a 
steam inlet in a side thereof Spaced a distance 
above Said outlet So that part of the steam ad 
mitted into Said housing escapes to the atmos 
phere through said exhaust port while the re 
mainder thereof is constrained to flow down 
wardly in the housing to discharge therefrom 
through the outlet in its bottom portion and 
thereby forcefully expel condensate in the hous 
ing out through said outlet; a Supply duct for the 
humidifying device Connecting the Steam. Supply 
line with the inlet of Said housing to deliver steam 
into the interior thereof; duct means connecting 
the outlet of the housing with said return line for 
conducting steam, and condensate expelled from 
the housing thereby, to the return line; and flow 
control Imaans connected in Said duct means for 
maintaining the steam in said housing at a pres 
Sure higher than that obtaining in the return 
line SO as to aSSure expulsion of condenSate from 
the housing by the Stean discharging into Said 
duct means. 

GERAD. W. SKILBECK. 
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