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PATENT OFFICE. 
CHARLEs S. BROWN, OF NASHVILLE, TENNESSEE: CHARLEs H. SIMPsoN, EXECUTOR 

OF SAID BROWN, DECEASED, ASSIGNOR TO CHARLES 
AND CHARLES C. TRABUE, TRUSTEES, OF NASH VILLE, TENNESSEE. 

HEATING APPARATUS. 

Application filed December 13, 1924. Serial No. 755,639. 
My invention consists of an improved ap 

paratus for heating by means of steam. 
The object of my invention is to provide an 

apparatus by means of which the radiator or 
heater may be heated to any desired tempera 
ture between that of the air and that of the 
steam and by which the temperature within 
the radiator can be very quickly raised to 
that of the steam at full pressure when it be 
comes desirable to do so. 
By means of my improved apparatus, the 

steam is so supplied to the radiator that the 
steam and air are mixed so as to form a humid 
mixture in which the heating medium is the 
steam or vapor carried by the air and in which 
the mixture is maintained throughout the 
radiator. The apparatus is so constructed 
that some of the steam is introduced in the 
form of a jet so as to cause a rapid and con closed. tinuous circulation of the humid mixture in 
the radiator, and a supplementary supply of 
steam can be introduced when needed around 
or in contact with the jet. As is well known, 
steam alone at atmospheric pressure has a 
temperature of 212° and cannot have a lower 
temperature without being under a lower 
pressure. But it is a well-known fact that 
steam can exist mixed with air at lower tem 
peratures than its boiling point at atmos 
pheric pressure, the amount of steam or Water 
vapor carried being very small with lower P 
temperatures of the air but increasing as the 
temperature of the air increases. I take ad 
vantage of this fact in my invention and am P 
able to form a mixture of air and steam at any 
pressure desired. By introducing some of . 
the steam in the form of a jet at high velocity, 
the mixture of air and steam is produced in 
the radiator and is maintained therein, and 
this mixture is caused to circulate rapidly and 
continuously as a result of which uniformity 
of temperature is maintained. The appa 
ratus is provided with a second supply open 
ing arranged near or around the jet by means 
of which when the temperaure of the radiator 
falls below the desired point or for any reason 
it is desired to heat the radiator very quickly, 
a supplementary supply of steam may be in 
troduced around or in contact with the jet. 
The velocity of the jet can be increased by in 
creasing the pressure of the steam supplied to 
it. By introducing the supplementary sup 
ply of steam around the jet, this steatris and rapidly circulated in the tailisa activity 

tor together with the steam which flows from 
the jet itself. ". . .' - 
The apparatus is also provided with a pipe 

Ol' passage extending from some part of the 
radiator to a point adjacent to the jet by 
means of which a current of air or humid mix 
ture may be caused to flow from the radiator 
to the point of introduction of the steam and 
to be mixed with the inflowing steam at that 
point. 
The accompanying drawings illustrate va 

rious forms or embodiments of my improved 
apparatus. I do not confine myself to the 
exact details shown as these may be modified 
materially without departure from the funda 
mental principles of my invention. 

Fig. 1 is a central vertical section of a valve 
embodying one form of my improved appa 
ratus. In this figure, the valve is shown as 

Fig. 2 shows a section of the inner part of 
the valve connection with the valve proper 
shown in elevation and with an adiditional de 
Vice for increasing the action of the appa 
ratus. In this figure the valve is shown part 
ly open. - 

Fig. 3 shows the valve fully open. 
Fig. 3 is a cross section on the line a--a of 

Fig. 3, showing details of construction. 
Figs. 4 and 5 show auxiliary devices for 
romoting circulation and the mixing of air 

with the steam in certain types of radiators. 
Fig.6 shows a method of connecting the 

arts of the radiator to produce positive cir 
culation through the same. 

Fig. discloses a radiator equipped with 
the valve shown in Fig. 2. 
In Figure 1 I have shown one form of ad 

mission valve embodying my invention. It 
is constructed with two openings or passages. 
The central one is in the form of a jet. The 
other passage surrounds the jet and is adapt 
ed to admit a supplementary supply of steam 

H. SIMPSON, DAN E. McGUGIN, 

55 

60 

65 

70 

75 

80 

85 

90 

95 

when the valve is fully opened. When the 
valve is only partly opened, the steam is 
caused to flow into the radiator in the form of a jet of high velocity which produces a 
humid mixture of steam and air within the 
radiator and a continuous circulation of this 
mixture therein. This mixture may be main 
tained in the radiator at any desired temper 
ature between that of the air and that of the 
steam itself at normal pressure, ilis is tic complished by regulating the jet. What it 
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valve seat 7. 

is desired to raise the temperature quickly or 
to the full temperature of the steam itself, the 
valve is fully opened and a supplinentary 
supply of steam is admitted through the sec 
ond opening and around the jet. 
The valve consists of a body 1, with steam 

inlet, 2, and a spud 3 for connection with the 
valve to the radiator by means of a union nut 
4. The body contains a valve 5 proper which 
may be fitted with the usual composition disc 
6 for effecting closure of the valve. On the 

The valve 5 is actuated by the 
valve stem 8, preferably supplied with a mul 
tiple threaded screw 9 acting in the nut 10 
for securing quick and full opening of the 
valve with a partial turn of the screw. The 
valve stem 8 extends through the usual stuff 
ing box 12 and to the outer end of the stem is 
attached a cap 13 enclosing the nut and stuff 
ing box. To this cap is attached the handle 
14 for the actuation of the valve. In this 
form of valve a three-quarter turn of the han 
die throws the valve from fully open to fully 
closed position or vice versa. The valve stem 
8 extends through the valve 5 into the pas 
sage 15 leading to the radiator, and the stem 
may be extended into the radiator itself as 
far as may be desired, as indicated by dotted 
lines 16, but I prefer to confine it within the 
limits of the valve body itself, as shown in 
full lines. 
The extension of the valve stem 8 contains 

a passage 17, with which one or more trans 
verse openings connect. The passage 17 is 
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made long enough and of such a small diame 
ter as to cause the steam to be projected into 
the radiator in the form of a jet. I have 
found that this result will be effectively se 
cured by making the passage 178Aths of an 
inch long and ths of an inch in diameter. 
18 are the transverse openings connected with 
the passage 17. The valve stem extension is 
threaded to receive a conical sleeve 19 which 
has a cylindrical extension 20 accurately fit 
ting the bore of passage 15 so as to be approx 
imately steam-tight. The cylindrical exten 
sion 20 contains a chamber 21 into which 
one or more preferably rectangular ports 22 
open, as is more clearly shown in Figures 2 
and 3. 

If the valve is partly opened, as shown in 
Figure 2, the cylindrical portion 20 of sleeve 
19 will be partly withdrawn from passage 15, 
exposing a portion of the port or ports 22 SO 
that steam will pass through the ports 22 into 
the chamber 21, then through the ports 18 
into the passage 17, from which it will be dis 
charged into the radiator at high velocity in 
the form of a jet, tending to circulate the 
steam and the air in the radiator and to mix 
the two together to form a saturated humid 
mixture, and thus heating the air. 
amount of steam supplied is varied by open 
ing and closing the valve so as to expose as 
much or as little of the port or ports 22 to 
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the passage of the steam as may he desired, 
and in this manner the temperature of the 
mixture may be maintained at any desired 
point. The introduction of the steam in the 
form of a jet, as described, causes the steam 
and air to continuously circulate in the radi 

70 

ator so that their mixture is maintained, and 
the steam is prevented from accumulating in 
one part of the radiator and the air in an 
other. - 

If it is desired to fill the radiator quickly 
or to use steam at full pressure or at a pres 
sure that cannot be secured by the jet alone, 
as in very cold weather, the valve may be 
fully opened or may be opened as shown in 
Figure 3, and is so designed as to furnish 
fully half the area of the passage 15 in effec 
tive opening. The effect of this is to cause a 
supplemental supply of steam to be fed into 
the radiator through the passage 15 and 
around the jet which flows through the pas 
sage 17. - 
While the jet and its controlling appara 

tus, as above described, serve to mix and to 
circulate the heating medium within the ra 
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diator with good effect, I have found it pos 
sible to increase its effectiveness and to pro 
duce, thereby, a substantially uniform tem 
perature throughout the radiator, by placing 
a Venturi tube or diffuser 25 (Figure 2) in 
the path of the steam jet. This Wenturi tube 
is suitably supported within the spud 3 so as 
to form an annular passage 26 around the 
diffuser and between it and the spud. 
In this arrangement, the inductive effect 

of the steam jet draws steam from the pas 
sage 15, carrying it with the steam of the jet 
through the diffuser 25 and forming a par 
tial vacuum in the passage 15 which causes a 
current of air to flow from the radiator 
through the annular passage 26 around the 
diffuser, from which it is drawn into the 
Venturi tube by the jet of steam and thus a 
continuous circulation of the mixture is 
maintained from the radiator through the 

95 

100 

05 

0. 

passage 26 and through the Venturitube back 
into the radiator. - 

In Figure 4 I have shown a form of valve 
in which the diffuser is extended to any de 
sired point within the radiator, or entirely 
across the radiator. In this construction the 
diffuser is preferably provided with openings 
27 so spaced as to discharge the flowing mix 
ture at desired points, or the diffuser may be 
enclosed by a tube 28, as shown, with similar openings 27 to permit the discharge of the 
mixture into the radiator. In such construc 
tion I provide the tube 28 with openings 29 
opening into the passage 26, as shown, for 
the admission of air or the humid mixture 
from the radiator into the passage 26 and so 
into the passage 15. If the tube 28 is used, 
the diffuser is not extended. 

In Figure 5 I have shown another form 
of fitting for the attachment, if the valve, 
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where it may be desirable to draw the air sup 
ply for the diffuser from a distant point. For 
this purpose the vacuum chamber 30 is formed 
around the diffuser, and an air tube 31 leads 
to any point in the radiator from which it is 
desired to draw the air or the mixture. A 
tube 32 may also be connected with the chain 
ber 30 by means of which another connection 
may be formed with another pait of the ra 
diator. One or both of these tubes may be 
used. In Figure 5, 30 is a fitting adapted 
to screw into the radiator, provided with a 
wall 30 through which the Venturi tube and 
the tube 31 extend, and which forms the vac 
uum chamber 30 aiready referred to. - 

In Figure 7 I have shown another form of 
radiator which is in the form of a continuous 
coil having an inlet valve 53, such as shown in 
Figure 5, provided with a tube 32, connected 
to the discharge end of the coil, by means of 
which a continuous circulation of humid 
mixture is maintained throughout the coil. 
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In this case the tube 31 is omitted. 54 repre 
sents any suitable form of discharge valve. 

Having described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. In a heating system for heating with 
steam, the combination of a radiator and an 
inlet valve provided with two passages, one 
of which is of such dimensions as to cause 
the heating fluid to flow into the radiator in 
the form of a jet and the other of which is ar ranged to admit a supplemental supply of 
steam in contact with the jet. 2. In a heating system for heating with 
steam, the combination of a radiator and an 
inlet valve provided with two passages, one. 
of which is of Such dimensions as to cause the 
heating fluid to flow into the radiator in the 
form of a jet and the other of which is ar 
ranged to admit an additional supply of steam 
around the jet, and means for controlling 
these passages. 

3. In a heating system for heating with 

steam, the combination of a radiator, and an 
inlet valve provided with two passages, the 
first of which is centrally located in the valve 
and is of such dimensions as to cause the heat 
ing fluid to flow into the radiator in the form 
of a jet, and the second of which surrounds 
the first and is adapted to introduce a sup 
plemental Supply of steam around the jet and 
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in contact therewith, substantially as de 
scribed. ". . 

4. In a heating system for heating with 
steam, the combination of a radiator and an 
inlet valve provided with a central passage 
of such dimensions as to cause the heating 
fluid to flow into the radiator in the form of a jet and provided with a second passage ar 
ranged to introduce a supplemental supply 
of steam in contact with the jet and a Venturi 
tube arranged in front of the jet opening and 
surrounded by a passage leading from the ra 
diator to the jet. . . 

5. In a heating system for heating with 
steam, the combination of a radiator and an 
inlet valve provided with a body having a 8. 

steam inlet, a stem, a valve proper carried 
by the stem, a valve seat, an extension of the stem projecting beyond the valve proper and 
having a passage of such dimensions as to 
cause the heating fluid to flow through the 
same in the form of a jet, a sleeve surrounding 
the stem and forming a chamber between the 
sleeve and the valve, the stem being provided 
with ports connecting the chamber and the 
passage in the stem, and a cylindrical exten 
tion connected with the sleeve and accurately 
fitting the passage in the valve body provided 
with ports leading into Said chamber, the 
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cylindrical extension of the sleeve being so 
arranged that it can be withdrawn entirely 
from the passage in the valve body so as to 
admit a supplemental supply of steam around 
the jet. 

In testimony whereof, I have signed my 
name to this specification. 

BROWN. . CHARLEs S. 


