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To alli achon, it may concern: 
Beit known that I, CHARLEs A. WILSON, 

of Cincinnati, Hamilton county, Ohio, have in 
vented new and useful improvements in Steam 
Warming Apparatus; and I herely declare the 
following to be a full, clear, and exact descrip 
tion thereof, reference being had to the accom 
panying drawings, making part of this speci 
fication. - - - - . 
My improvements relate to the class of 

house-warning apparatus which comprises a 
steam-generator and a system of ascending and 
descending pipes for the conduction of steam 
and for the discharge or return of air, water, 
&c.; and my invention is particularly directed 
to attomatic provisions for insuring the regular 
performance of said discinarging and return 
ing operations. 

Figure is a sectional elevation of an appa 
rattas which embodies my improvements. Fig. 
2 is a cross-section of the manifold. 
A is the boiler or steam-generator. 
B is the steam supply or service pipe, hav 

ing any requisite number of branches, CC', 
each of which has a stop-cock, D or D', aud 
continunicates with the upper part of a radia 
tor, which may consist of a coil substantially 
such as represented at E and E', and which 
discharges into a manifold, F, which is sur 
amounted by a thernostat or steam-trap; G, 
ihaving the customary flexible inetallic valve, 
ty, which acts to automatically close the vent 
age g the instant that the escape of air is fol 
lowed by that of steam. The manifold F, in 
stead of possessing the usual contracted di 
mensions, expands below its junction with the 
coil, so as to form a basin or sink, f, communi 
cating at bottom with the discharge-pipe H. 
The said discharge-pipe His immediately be 
ow the manifold converted into a hydrostatic 
chamber, S, having a side opening at its ex 
treme bottom provided with a check-valve, , 
whose distance below the sink is stach as to af. 
ford a column of condensation-Water adequate 
to overtoire the stea in-pressure pot the tilter 
ind consequently larger effective surface of 
tie waive . The valve is so arranged rela 
tively to the pipe B as to entirely drain that 
part of the latter. on the receiving side of said 
valve, the lower eige of the valve-opening be 
ing, for that purpose as low or lower than the 

diaphragan h, which separates the upper from 
the lower portion of the pipe i, and said (lia 
phraga being inade eyel or sloping outward, 
so as to retain () water upon it after the valve 
I has it'en opened. This arrangement, pre 
vents : ny ledge it or deteiatio of water at 
this point, which would otherwise be liable to 
burst. Élie, ipe by collecting and freezing 
therein, and the floor of the chamber S drain 
ing directly out at the valve-opening, so as to 
enable the otle' vote of water in the col 
in in to rail off at each lift of tie valve. 
The several return-pipes discharge througll 

a single pipe, J, into a tank, K, which tank, 
emptying through a pipe, Iu, into the boiler A, 
completes the circuit. 
M is a check-valve, which automatically 

closes the pipe I, the instant that the press 
are in the boiler A exceeds that in the tank K. 
N is an air-vent, provided with a throttle, 

O, which closes downward, and a self-acting 
valve, P, connected with a peculiarly-formed 
float, Q, which valve closes upward. The float 
() is of the represented elongated or oblong 
fora, for a purpose presently explained. - 
The operation is as follows: Ilet E repre 

sent, the coils which it is desired should be put 
in operation, and let E represent those which 
are to remain inactive, and let the boiler be sup 
posed charged with a due supply of water, and 
let the cock D of the inactive coil E be closed. 
The fire being now started, steam will ascend 
the pipe B, and, by its superior levity, dis 
placing the air in the coil E", will oblige the 
air to descend and to escape into the manifoll 
F. This stage in the operation in former ar 
rangenents has been accompanied by an in 
convenient escape of water from the thermo 
stat in consequence of the impossibility of the 
water falling through the restricted passages 
of tile common manifold during the very limi 
ted space of time within which the accumula 
ion of condensation-water takes place at first 
starting. This defect I have entirely cured by 
the provision of the described basin, sink, or 
enlargement f at the botton of the manifold, 
which basin presents a temporary receptacle 
for the condensation. water of sufficient capac 
ity to hold all that can possibly accumulate 
at the first charging of the coil. The aperture 
of the thermostat is inade just sufficies. o let 
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out the air without sensibly detracting from as would occur with a spherical float. In other the steam-pressure, which pressure is irence 
e: tied to hold the water quietly down in the 
bottom of the manifold until it can escape into the return-pipe II. 

A notic evil, heretofore of frequent occur 
rence, has grown out of the neglect of persons 
it charge to close at the same time the return 
as well as the supply cock of each inactive 
coil, and the consequence has been that the 
condensation-water from one or more active 
coils above has "backed up' into the inactive 
oil and has flooded the apartment by escap 

it is at tice thermostat, or, where no thermostat 
has been used, the inactive coil has become 
filled with water, which, owing to the substan 
tially equal pressure at both ends, has op 
posed the entrance of steam when it has been 
desired to use that particular coil. This evil, 
together with the lodgment of water subject 
to freeze within the coils and return-pipes, I 
have removed by the provision of self-acting 
check-valves I, placed at a suitable distance 
below the manifold, as above described, and by the provision of my air-discharging and 
water-returning tank K, which completes the 
circuit of operations in the following manner: 
The elongated float Q having been lifted by 
the condel, sation-water so as to close the valve 
P, an equilibrium of pressure takes place be 
tween the tank and the boiler, and, the hydro 
static column in the former being now more 
than sufficient to overcome the excess of out 
side area of the valve M, the entire, or nearly 
entire, yolame of water in the tank runs off 
into the boiler. . 
The above complete evacuation could not 

take place if the float Q were of the customary 
spherical form, because the least depression of 
the water would act to open the valve P, and 
by relieving the pressure within the tank 
would enable the pressure within the boiler to 
almost immediately reclose the valve M, while, 
on the other hand, the elongated float Q be 
ing so proportioned as to swim with two-thirds 
or more of its height out of the water, and the 
length of the float being nearly equal to the 
caliber of the tank, the float does not drop 
until the water has nearly all left the tank. 
The retention of the valve P to the closed con 
dition is still further prolonged by the pre 
ponderating effective pressure-surface of the 
lower side of the valve P while the latter is 
closed; but when the valve P is open, as in 
the drawings, the tank must nearly fill before 
the valve P will close again, because the steam, 
pressing equally on all sides of the now open 
valve, possesses no preponderating influence to 
close it; hence the tank is enabled by use of 
said elongated float to discharge nearly its 
entire volume at each lift of the valve M, in 
stead of only a very small part of its volume, 

words, the elongated form of float?, acting in 
conjunction with the unequal areas of the up 
per and lower sides of the valve P, results in 
holding said valve botlr longer closed as well. 
as longer open, so as to afford time for the re 
turn-pipes to empty themselves into the talk 
and for the tank to empty itself into the boiler. 

In the drawings the tank R. is shown in the 
act of filling up after having discharged its 
contents, the ventage N at the same time per 
mitting the escape of all air, gas, and vapor that 
would otherwise interfere with the action of 
the tank. - 

The above-described process having been 
allowed to continue until steam alone is seen 
to escape at the ventage N, the throttle O may 
be closed down, and the tank will afterward, during active operation, discharge a portion 
of its contents at brief intervals whenever the 
excess of hydrostatic pressure in the tank over 
comes the excess of effective pressure-surface 
on the boiler side of the valve M. 
By the above-described means I provide for 

an effectual escape of the superabundant air 
and condensation-water incident to the first 
starting of the apparatus in the morning or an 
increased activity after partial or entire in 
action of one or more coils. 
A modification of my arrangement may cun 

duct the return-water to the botton of the 
boiler by a pipe such as that indicated by dot 
ted lines R. in Fig. 1. 

Being aware that steam-warning apparatus 
have long been provided with check-valves in 
their discharge-passages, I make to claim, 
broadly, to such. 

I claim herein as new and of any invention 
1. The provision of the trainifoid F, having 

the automatic air-vent G if f' or its equivalent 
at its upper part and the water-receptacle f 
at its lower part, substantially as and for the 
purpose set forth. 

2. The provision, in the return-pipe H, of 
the diaphragm h and valve I, so arranged as 
to open and close automatically by the alter 
nate action of the back-pressure of the steam 
and the forward pressure of the water of con 
densation, the latter being completely emptied 
at each discharge, substantially as set forth. 

3. In the described combination, with the 
tank K, pipeL, water-discharge valve M, vent 
age N, and air-discharge valve P, or their 
equivalents, the provision of the elongated 
float Q, arranged and operating as set forth. 

In testimony of which invention I hereunto 
set my hand. 

C. A. WILSON. 
Witnesses: 

GEO. H. KNIGHT, 
JAMES H. LAYMAN. 

  


