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UNITED STATES PATENT OFFICE. 
ALBERT P. BROOMELL, OF YORK, PENNSYLVANIA. 
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SPECIFICATION forming part of Letters Patent No. 717,835, dated December 30, 1902. 
Application filed April 30, 1902, Serial No. 105,838, (No model.) 

To all, whom, it may concern. 
Be it known that I, ALBERTP. BROOMELL, 

of York, in the county of York and State of 
Pennsylvania, have invented a new and use 
ful Improvement in Steam Heating. Appara 
tus, of which the following is a specification. 
My invention covers certain improvements 

in the steam heating apparatus for which 
Tetters Patent were granted me May 2, 1900, 
No. 650,778. In this system, which I term 
the “vapor-heating' system, or heating by 
steam with little or no pressure, I employed 
an apparatus termed a “receiver,’ which re 
ceived the Water of condensation from the 
radiators of the building and any air that ac 
companied it, sending the air out into the at 
mosphere and returning the water to the 
boiler. This receiver had two floats, one of 
which operated a lever controlling a draft 
damper of the furnace to regulate the fire 
automatically and the other of which floats 
opened a safety-valve when a pressure of 
steam forms in the boiler, so that high steam 
ing is impossible. My present invention re 
lates to this part of the apparatus and is de 
signed to afford a simpler, more practical, 
and more efficient construction of receiver, 
which I will now proceed to describe with 
reference to the drawings, in which 

Figure 1 is a front elevation of the receiver 
shown applied to a boiler, the size of the re 
ceiver in relation to the boiler being some 
what exaggerated to more clearly show the 
parts of said receiver. Fig. 2 is a section 
through the receiver on line 22 of Fig. 1, 
showing at the top the return connections for 
condensed water from the radiator and the 
vent-pipe for air and uncondensed vapor 
leading to a supplemental condenser which 
discharges its air into the chimney-flue and 
by which a slight partial vacuum is created 
at the discharge end of the return-pipe by 
the draft of the chimney to aid in the circu 
lation of vapor through the radiators and to 
positively draw out the air. 
In the drawings, A represents the boiler, 

which may be of any desired form, but which 
should be one having a low-water line. 
B is the receiver, which is a cast-iron up 

right cylinder with an open top covered by a 
hinged lid b. The bottom end of the cylinder 
is contracted and connected by a pipe B with 

the boiler at a point below the water-line, and 
through this pipe B" the water of condensa 
tion from the radiators is returned to the 
boiler. At the top of this receiver there is 
connected the return-pipe for the condensed 
water coming from the various radiators of 
the building. This return-pipe has a special 
connection as follows: A chamber C is cast 
or formed on the back wall of the cylinder at 
the top, which chamber projects outwardly 
for a short distance and has a downwardly 
depending wall or diaphragm c, which does 
not quite reach the bottom, and forms with the 
water which accumulates in the bottom of 
chamber C a small trap. Into the side of this 
chamber outside of the diaphragm is tapped 
the return-pipe D for the water of conden 
sation from the radiators of the building, and 
into the top of this chamber is tapped an air 
vent pipe E, which extends to a supplemen 
tal condenserE' and thence through said con 
denser into the chimney-flue. This supple 
mental condenser condenses the last vestiges 
of vapor and returns the ultimate conden 
sation either into the return water-pipe D, to 
be carried by it to the receiver, or into the re 
ceiver direct, as shown, and thence into the 
boiler again. By connecting this air-vent 
pipe in this way to the draft of the chimney 
the full induction of the hot currents rising 
in the chimney takes the air all out of the ra 
diators without the use of air valves or pumps, 
and also by a slight partial vacuum positively 
aids in the circulation of the low-temperature 
vapors through the radiators in better fulfil 
ment of my principle of vapor heating with 
out any considerable steam-pressure. 
On the face of the receiver there is a glass 

gage F, open at the top and connected at the 
bottom with the water-space of the receiver, 
and behind this glass gage is a scalef, gradu 
lated in ounces and running from Zero at the 
bottom to sixteen ounces, more or less, at the 
top. In this receiver and in the glass gage 
the water stands at a level, depending upon 
the slight steam - pressure in the boiler. 
When standing at zero, there is no pressure 
whatever, and when at 8 it indicates eight 
ounces of pressure. - 

Inside the receiver is placed a copper float 
G, of globular shape. This float is connected 
to a chaing, that runs over two pulleys g'g 
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at the top and then descends to and is con 
nected to a draft-damper of the furnace either 
at the ash-pit, as shown, or in the Smoke-pipe 
of the furnace, or to both, in the well-known 

5 way, so that the rise of the float from the rise 
of the water-column and an increase of pres 
sure will close the drafts of the furnace and 
diminish the heat of the latter. This float 
may be adjusted to come into action at any 

Io desired height of the Water-column, so as to 
maintain a slight but definite pressure in the 
boiler of a few ounces to insure circulation of 
the vapor through the radiators. 
On the side of the receiver - cylinder is 

I5 formed or to it is attached a bracket-arm H, 
which carries at its upper end one of the pull 
leys g and also supports a safety - valve I, 
whose lever is fulcrumed to the said bracket 
arm and after extending across the stem of 

20 the safety-valve, to which it is connected by 
a link, enters the top of the receiver through 
a slot and rests in a position above the float, 
to be acted upon by the rise of the latter. 
This safety-valve is connected by a pipe I" 

25 with the steam - space of the boiler. This 
valve does not open by any direct pressure 
of steam on it; but if at any time after the 
float has turned off the drafts the furnace 
still continues to make steam then the steam 

3o pressure in the boiler causes the water-col 
umn to rise in the receiver, aud the float 
rising on top of the Water lifts the lever of 
the safety-valve to which the valve itself is 
attached by a link or hook and gives relief to 

35 the steam until the Water-level is lowered to 
the point at which it is desired to maintain 
the pressure. By this means any consider 
able rise of steam is absolutely prevented and 
danger from steam-pressure is rendered im 

4o possible. 
All the return-pipes from the building are 

connected to discharge into the trap-chamber 
at the top of the receiver, and by lifting the 
hinged lid at any time the amount of con 

45 densation returning to the receiver can be 
seen. If there is no pressure in the boiler, 
the Water in the receiver will stand on an ex 
act level with the water in the boiler, which 
should be at the Zero-mark of the indicator. 

5o When any pressure is produced in the boiler, 
the water will rise in the receiver until it bal 
ances the pressure in the boiler, and any ad 
ditional accession of water of condensation 
will flow into the boiler by gravity. If the 

55 float which controls the damper is set at eight 
ounces, when the Water rises in the receiver 
to that point it will come in contact with the 
float and lift it, which will cause the furnace 
damper to close. If the closing of the dam 

6o per prevents any increase in steam-pressure, 
the Water will remain stationary in the glass 
gage. If, however, the steam-pressure con 
tinues to increase, the water will rise higher 
in the receiver and will lift the lever of the 

65 relief-valve, as before described. The great 
advantage of this new form of receiver is its 
simplicity and freedom from fixtures and 
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steam-joints and the fact that it is possible 
to close the damper at any point between Zero 
and the full pressure of sixteen ounces. In 
moderate weather it is sometimes desirable to 
close the damper on one or two ounces of 
pressure, while in cold weather the float may 
be set to close the damper at eight or ten 
O CeS, 

By means of the trap-chamber at the top of 
the receiver I prevent any air from returning 
to the receiver, and by connecting the air 
pipe to the chimney the air is automatically 
removed and the circulation of vapor is stiln 
ulated without the use of air-pumps or any 
other mechanical appliances. 

It will be seen that my vertically-arranged 
receiver is of substantially uniform cross-sec 
tion, being just large enough to easily receive 
the spherical float which is guided in its rise 
and fall by the walls of the receiver. The 
chain for the float also is directly connected 
to the same and passes out the top of the re 
ceiver, which does away with all levers ex 
tending through the side of the receiver. By 
locating the trap-chamber on the outside of 
the receiver it is out of the way of the float as 
it rises to contact with the relief-valve lever, 
and yet the water is trapped without the use 
of cumbersome pendent pipes, and the re 
ceiver and all of its accessories are reduced 
to minimum size and cost and the heating 
apparatus rendered very simple, compact, and 
efficient. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. In a steam heating apparatus, a receiver 
for the return water of condensation con 
structed as a vertical chamber having a pipe 
connection at its upper end for the return 
water and a pipe connection at its lower end 
for returning the said water to the boiler, a 
draft-damper, a single float fitting within and 
guided vertically by said chamber, a chain or 
cord connecting the float to the draft-damper, 
and a pressure-relief valve with lever extend 
ing into the chamber and arranged to be 
opened by the contact of the float with said 
lever substantially as described. 

2. In a steam heating apparatus, a vertical 
receiver having an opening at the bottom for 
the return of the water of condensation to 
the boiler, said receiver being made of sub 
stantially uniform cross-section and having 
an external chamber formed on the upper 
end of the same constructed as a trap having 
communication with the upper end of the re 
ceiver and also an opening for the return 
Water pipe, and a float arranged in the verti 
cal receiver and adapted to be guided in its 
rise and fall by the said vertical chamber and 
to be connected to the draft-damper substan 
tially as and for the purpose described. 

3. In a steam heating apparatus, a smoke 
flue, a receiver for the return of the water of 
condensation having a trap-chamber at the 
top With a return circulation-pipe tapped into 
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the same, and an air-vent pipe extending 
from this trap-chamber to the smoke-flue for 
taking off the air and energizing the circula 
tion of vapor by a suction or partial vacuum 
substantially as described. 

4. In a steam heating apparatus, a smoke 
flue, a receiver for the return of the water of 
condensation having a trap-chamber at the 
top with a return circulation-pipe tapped into 
the same and an air-vent pipe extending from 
this trap-chamber, a condenser connected to 
the pipe, and an outlet-pipe from the con 
denser connected to the smoke-flue for a suc 
tion from the draft of the flue substantially 
as described. 

5. In a steam heating apparatus, a receiver 
for the return water of condensation con 
structed as a vertical cylinder having a pipe 
connection at its upper end for the said re 
turn Water, and a pipe connection at its lower 
end for the boiler, a float guided vertically 
within the cylindrical receiver, a chain or 
cord attached to the float and connected to 

the draft-damper of the furnace, and a re 
lief-valve for the steam-boiler arranged ex 
ternally to the receiver and having a lever 
extending through the side of the receiver to 
be operated upon by the direct contact of the 
float substantially as described. 

6. In a steam heating apparatus, a receiver 
for the return water of condensation con 
structed as an upright cylinder having a Wa 
ter-gage at its side, a pulley on its top and a 
projecting bracket-arm bearing a relief-valve, 
a lever for the same projecting into the re 
ceiver, a pulley on top of the bracket, a float 
arranged in the receiver, a chain passing over 
the pulleys and connecting the float to the 
draft-damper of the furnace, said float being 
also arranged to act upon the lever of the re 
lief-valve substantially as described. 

ALBERT P. BROOMELL, 
Witnesses: 

BERTHA. H. GOODMAN, 
WILLIAM J. KUNTZ. 
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