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CHARLEs A. BALL, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO WARREN 

weBSTER & Co., of CAMDEN, NEw JERSEY, A CORPORATION OF NEWJERSEY. 
METHOD OF OPERATING STEAM-HEATING SYSTEMS, 

1,024546. 

To all whom it may concern: 
Be it known that I, CHARLES A, BALL, a 

citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented 
new and useful Improvements in Methods 
of Operating Steam-Heating Systems, of 
which the following is a specification. 
My invention relates to steam heating 

systems, and has for its objects certain im 
provements in the method of operating the 
same, as follows: First, in providing a new 
method of removing the air and water of 
condensation from the return side of the 
system, consisting in simultaneously ex 
tracting the same from the radiators or coils, 
and then separating the air and water and 
separately returning the latter to the source 
of steam supply; secondly, in providing a 
new method of establishing the desired 
vacuum at the radiators or coils, consisting 
in maintaining an excess vacuum at the 
vacuum pump and automatically reducing 
the same to the desired degree at a point 
or points coatinguous to the radiators or 
coils; thirdly, in providing a new method of 
circulating exhaust steam to points remote 
from the power fixtures, consisting in main 
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taining an excess vacuum at the vacuum 
pump and in the vacuum pipe and auto 
matically reducing the same to the desired 
degree at points remote from said vacuum 
pump and contiguous to the radiators or 
coils; and, fourthly, in providing a novel 
method of returning the water of condensa 
tion to the source of steam supply. 
These objects I preferably accomplish in 

the manner and by the means hereinafter 
described, reference being had to the accom 
panying drawings illustrating an appara 
tus designed to carry the same into effect, 
and embodied in an application for Let 
ters Patent, filed of even date herewith, 
Serial No. 130,331, in which: , 

Figure 1 is a side elevation, partly in sec 
tion, of a portion of an apparatus for carry 
ing out my invention. Fig. 2 is a top plan 
view, also partly in section, of the same. 
Fig. 3 is a diagram illustrating the appli 
cation of my invention to a series of in 
dependent sets of radiators in the same or 
separate buildings. 

Similar numerals of reference denote cor 
responding parts in he several views. 

Specification of Letters Patent. Patented Apr. 30, 1912. 
Application filed November 6, 1902. Serial No. 130,330. 

In the said drawings the reference nu- 55 
meral 1 denotes the steam supply main for 
the system, the same being adapted to be . . 
connected to a boiler direct for receiving a 
supply of live steam, or to the exhaust side 
of power fixtures to receive a supply of ex 
haust steam, it being also understood that 

60 

these connections may be such that live and 
exhaust steam may be employed alternately 
in the same system according to the con 
ditions prevailing. Tapped into the main 65 
1, and extending downwardly therefrom, is 
a drip pipe 2 adapted to receive any water 
of condensation from said main. 
The main 1 extends at the right to the 

heating radiators or coils of the system, the 
return from which is through pipe 3 which 

70 

divides at 4 into, a water returnpipe 5 and . 
a vacuum pipe 6, the latter being connected 
at the left with the usual vacuum pump now 
commonly employed in systems using ex 
haust steam for removing the air and water 

75 

of condensation from the return side there 
of. Located in said exhaust pipe 6 is a 
downwardly opening reducing valve 7, the 
same having a downward pressure exerted 
thereon by weight 8, and having its stem 9 
connected to a diaphragm 10 in chamber 11, 
the underside of the latter being exposed 
to atmospheric pressure through apertures 
12, and having its upper side in free com 
munication with the exhaust pipe 6 on the 
radiator side of valve 7 through pipe 13. 
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Located below the main 1 are two cham 
bers 14 and 15, divided by a partition 16, 
in which is located a connecting pipe 17 
having a valve 18 therein for permitting a 
passage from chamber 14 to chamber 15, 
but for preventing a passage in the reverse 
direction. The pipe 5 extends into an 
enlargement. 19 containing a removable 
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95 
strainer or sieve 20 for catching any im-- 
purities in the condensation water, and said 

- enlargement is tapped into chamber 14, as 
shown. A pipe 21 extending from the lower 
portion of chamber 15 is provided with an 
upwardly opening valve 22, and a cut-off 
valve 23 and communicates with a force 
pump of any conventional type located in 
the boiler room for returning the water to . 
the boiler. 

Located in chamber 14 is a rod 24 mount 
ed, but vertically movable, in suitable guides 
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25. and carrying a float 26 vertically mov 
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builds up therein, but is prevented from 
flowing therefrom into chamber 15 because 
the constant vacuum of 10 inches main 
tained in chamber 14 will be greater than 
the suction created in chamber 15 by the ac 
tion of the constantly running force pump 
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connected with pipe 21. When, however, 
the water has built up in chamber 14 suffi 
cient to raise float 26, the latter, contacting 
with intermediate stop 27, will raise rod 24 
and with it arm 28 of bell-crank lever 29, 
thus opening valve 34, through parts 31, 32 
and 33, and thus exerting the full vacuum 
of 20 inches, constantly existing in pipe 6 
to the left of valve 7, upon chamber 15. 
This difference between 20 inches vacuum in 
chamber 15 and 10 inches vacuum in cham 
ber 14 will cause an instant discharge of the 
water in chamber 14 through valve 18 into 
chamber 15, which will continue until float 
26, by contacting with the lowermost of the 
stops 27 on rod 24, forces said rod down 
ward, and, through uppermost stop 27, re 
turns arm 28 to its initial position, thus 
closing valve 34 and shutting off the vacuum 
from chamber 15. Now, although the force 
pump connected with pipe 21 is running 
constantly, so long as chamber 15 is closed to 
atmospheric or other pressure the only re 
sult will be a limited building up of a leg 
of water in pipe 21, which is prevented from 
possible back flow by valve 22. But, when 
water has discharged into chamber 15 suffi 
ciently to raise the float 38 to the position 
shown in Fig. 1, the Same, by contacting 
with uppermost stop 39 on rod 36, will have 
raised said rod, as shown, which will, 
through lowermost stop 39, raise arm 40 of 
bell-crank lever 41, and thus, through parts 
43, 44 and 45, open valve 46, and thus estab 
lish communication between pipe 48 and 
chamber 15. Now, if live steam is being 
employed in main. 1, the pressure thereof on 
valve 49 will raise the latter, and an immedi 
ate discharge of the water of condensation 
in drip pipe 2 will take place through pipes 
48 and 47 into chamber 15, the same being 
followed by the live steana, which will af 
ford the necessary pressure-in-chamber 15 
to permit the force pump connected to pipe 
21 to receive the water in said chamber and 
return it to the boiler or feed water heater, 
said action continuing until float 38 falls in 
contact with intermediate stop 39 and forces 
down rod 36 and arm 40, thus again closing 
valve 46. The steam contained in chamber 
15 will now condense and will thus assist in 
creating a vacuum therein, thus rendering 
the next intermittent action of chamber 15 
more rapid when valve 34 is again opened 
When, however, exhaust steam is being em 
ployed in main 1, the necessary pressure in 
chamber 15, when valve 46 is opened, will 
be supplied by atmospheric air entering 
pipe 4S through valve 50, thus rendering the 

3. 

chamber 15 operative under either condition 
of steam supply to main 1. It will be un-, 
derstood that should the water of condensa 
tion in drip-pipe 2 build up therein against 
valve 49, when it reaches the level of valve 
53 it will automatically discharge through 
pipe 52 into chamber 14, the constant 
vacuum of 10 inches therein causing said 
valve to function as will those on the radi 
ators of the system. 
This system is intended more particularly 

to be employed where the building or build 
ings to be heated are located at a distance 
from the source of steam supply, even as 
much as a mile or more apart, for it will be 
apparent that by maintaining a constant 
and excessive vacuum in pipe 6 on the boiler 
side of valve 7, and by regulating said valve 
to reduce to suit the conditions of the build 
ing to be heated, a vacuum may be main 
tained on the radiator side that will obtain a 
maximum of efficiency and will operate not 
only to assist the circulation of live steam in 
main and through the radiators, but also 
to draw exhaust steam therethrough, a re 
sult not heretofore accomplished. 

In Fig. 3, I have shown my invention ap 
plied to independent sets of radiators or 
coils in the same or in separate buildings. . 
In Fig. 3, A, B and C represent different 
buildings, or A and B may be considered as 
different parts of the same building. K are 
the radiators, J are the steam supply pipes 
and 3 are the return pipes. The radiators 
are provided as usual with automatic valves 
at their connection with the returns to pre 
vent free passage of steam, while allowing 
the air and water to pass through the re 
turns. D is the boiler or other source of 
steam supply such as the exhaust of an en 
gine; E is the vacuum pump; F is the force 
or boiler feed pump; H is the vacuum re 
turn pipe for air, and G is the pipe for re 
turning the water of condensation. Where 
A and B are in the same building, the source 
of steam supply may be equally distant 
from both and their heating equipments. 
In Fig. 3, the extents of vacuum in the re 
turn pipes in the several bildings or parts 
of the buildings may be the same or differ. 
ent according to predetermined adjustment 
but in all cases the operation is with a de 
gree of vacuum which is less than the initial 
degree of vacuum in the pipe H created by 
the vacuum pump E or other device. 

It will also be understood that a plurality 
of separate buildings more or less remote 
from each other and from the boilers, power 
fixtures and vacuum and suction pumps may 
be heated simultaneously, by providing one 
of my improved apparatus for each build 
ing, there being a common steam supply 
main, vacuum return pipe and water retirin 
pipe connected to all of said apparatus, each 
apparatus being constructed and having its 
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it will be observed that the Yater of con 
densation first passiing down pipe 5 into 
charaber 14 is refiled for a line in the 
latter, this losing sole of iis heat units 
the'eil by 'adiation, aid said water is again 
retained for a title in chamber 15, thus 
losing anor'e of its heat units therein. Fi 
nally, the intermittent action of the force 
it in poll the water in chain her 5 causes the 
water to build up in a leg in the pipe 21 on 
its way back to the boiler and to have pe 
riods {}f juiescence in said pipe 2i while the 
chaniser 15 is filiiing up, this causing a 
further loss of heat, units to the water, the 
rest it being that the water will reach the 
Solti'ce of steai Supply in a comparatively 
cool condition, this rendering unnecessary 
the eployment of a jet codenser with the 
Salic, sitch as is usually found necessary to 
C}}lloy, es!)(ecially where a vacuum pump is 
elliployed, if found to be too cool, the 
Watei' i) { f}}" being retired to the boiler 
lay be passed throigh the usual feed water 
heater. , 

While have sino win and described the 
above aparatus as particularly well adapt 
ed to cality into effect my improved methods, 
I do not wish to be understood" as limiting 
illy Sclf to said construction, as the same 
nay be varied within wide limits without 95 
(leating from the spirit of ny present in 
vention. i 

this application no claim is made to, 
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the aparat its herein show'), the same forth 
ing the stihiect in latter of other pending ap plications, noire particularly my application 
ser, No. 30.331, filed November 6, 1902, 
he reiniefi'e referred to. 

laying this lescribed iny invention, what 
i clai as new and desire to secure by Ket 
ters ; et, is: 

1. ii) a stean heating systein, the method 
of () era ting the same, which consists in 
supplying steam to the supply side thereof, 
maintaining a vacation in the return side 1 

C: 

the 'eof in excess of the 'equirements, main 
tailing a lesser Vacilim of the desired de 
gi'ee at a point coltiglio is to the heating 
point, said lesser vacuun being controlled 
ily the greater vacuttin, tilizing the said i ; 
lesser yet to withdraw air aid water of 
condensation from the heating point, and 
titilizig said greater vacuum to aid in re 
tuig the water of condensation to the 
soil ree of steam supply. 2 : 

2. ii) a steal heating System, the method 
of operating the same, which zonsists in 
stilying steal to the stily side thereof, 
in : it:iiining a vac i tit) in the return side 
there of in excess of the requirements, main- 12:5 
tailing a lesse' wael in of the desired de 
'ee it. : point contigot is to the heating 

it it, said isser vacuu) being controlled 
ly the greate vacatu)}, it tilizing sail lessel 
vat it to withdraw air and water of con- 130 
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densation from the heating point, separat 
ing the water and air by gravity, discharg 
ing the air by means of one of the vacuums, 
utilizing said greater vacuum and the steam 
Supply to aid in returning said water to the 
Source of steam supply, and applying a con 
stant suction distinct from the vacuums as 
the primary means of return for said water. 

3. In a steam heating system, the method 
of operating the same, which consists in 
Supplying steam to the supply side thereof, 
maintaining a vacuum in the return side 
thereof in excess of the requirements, main 
taining a lesser vacuum of the desired de 
gree at a point contiguous to the heating 
point, said lesser vacuum being controlled 
by the greater vacuum, utilizing said les 
ser vacuum to withdraw air and water of 
condensation from the heating point, sep 
arating the water and air by gravity, dis 
charging the air by means of one of the 
vacuums, intermittently moving the water 
on its return by means of the greater vacu 
um to a position to be returned to the 
Source of steam Supply, applying a con 
stant suction distinct from the vacuums as 
the primary means of return for said water, 
and intermittently controlling the operation 
of said suction by means of the steam Sup 
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ply or the atmospheric air. 
4. The herein described method of steam 

heating, which consists in supplying steam 
from a common source to a plurality of 
Separate heating units each consisting of a 
large number of radiators or coils in mul 
tiple between the supply and return pipes, 
maintaining a source of high vacuum in 
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excess of the requirements of the heating 
system, niaintaining a lower vacuum in each 
of the return pipes connecting with the 
radiators or coils of the respective heating 
units, automatically and independently 
maintaining the conditions of lower vacuum 
in each of the return pipes substantially 
constant by automatically controlling the 
communication between the source of high 
vacuum and low vacuums in the return pipes 
in accordance with variations in the extent 
of vacuum in the said return pipes, caus 
ing the water of condensation in each heat 
ing unit to flow to a separate receiver there 
for under the influence of the low vacuum, 
and causing the water of condensation to 
flow from the receivers of each of the heat 
ing units under the influence of the common 
high vacuum. 5. The herein described method of steam 
heating, which consists in supplying steam 
from a common source to a plurality of 
separate heating units each consisting of a 
large number of radiators or coils in mul tiple between the supply, and return pipes, 
maintaining a source of high vacuum in 
excess of the requirements of the heating 
system, maintaining a lower vacuum in each 

5 

of the return pipes connecting with the 
radiators or coils of the respective heating 
units, automatically and independently 
maintaining the conditions of lower vacu 
um in each of the return pipes substantiall constant by automatically controlling the 
communication between the source of high 
Vacuum and low vacuums in the return 
pipes in accordance with variations in the 
extent of vacuum in the said return pipes, 
causing the Water of condensation in each 
heating 
therefor under the influence of the low vacu 

unit to flow to a separate receiver. 
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um, causing the water of condensation to 
flow from the receivers of each of the heat 
ing units under the influence of the common 
high vacuum, and independently control 
ling the discharge of the water from the 
respective receivers by the level of the wa 
ter therein. 

6. The herein described method of steam 
heating, which consists in supplying steam 
from a common source to a plurality of 
separate heating units each consisting of a 
large number of radiators or coils in mul 
tiple between the supply, and return pipes, 
maintaining a source of high vacuum in 
excess of the requirements of the heating 
system, maintaining a lower vacuum in each 
of the return pipes connecting with the ra 
diators or coils of the respective heating 
units, automatically and independently 
maintaining the conditions of lower vacu 
um in each of the returnpipes substantially 
constant by automatically controlling the 
communication between the source of high 
vacuum and low vacuums in the return 
pipes in accordance with variations in the 
extent of vacuum in the said return pipes, 
said communication being above the level 
where the water of condensation collects, 
causing the water of condensation in each 
heating unit to flow to the lowest point in 
the heating unit and to a separate receiver 
therefor under the influence of the low 
vacuum, causing the water of condensation 
to flow from the receivers of each of the 
heating units under the influence of the 
common high vacuum simultaneously with 
the maintaining of the action of the high 
vacuum on the low vacuum in the return 
pipes at a higher level than where the 
water collects in the receiver, and independ 
ently controlling the discharge of the wa 
ter from the respective receivers by the 
level of the water therein. . 

7. The herein described method of steam 
heating which consists in Supplying steam 
to the heating system, maintaining a source 
of high vacuum in , excess of the require 
ments of the heating System, maintaining a 
lower vacuum in the return pipe of the heating system, automatically and independ 
ently maintaining the conditions of the low 
vacuum in the return pipe substantially 
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