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CHARLES A. BALL, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO WARREN
WEBSTER & CO., OF CAMDEN, NEW JERSEY, A CORPORATION OF NEW JERSEY.

METHOD OF OPERATING STEAM-BEEATING SYSTEMS.

1,024,546.

" Specification of Lettérs ‘Patent.

Application filed November 6, 1902. - Serial No. 130,330.

To all whom it may concern:

Be it known that I, Cuaries A. Bawy, 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 operafing 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 2
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 comtinguous 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 aute-
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: §

Tigure 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 e several views.

In the said drawings the reference nu-
meral 1 denotes the steam supply main for

Patented Apr.30,1912.
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the system, the saime 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 theréfrom, 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

divides at 4 into,a water return pipe 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

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 baving its upper side in free com-

munication with the exhaust pipe 6 on the
radiator side of, valve 7 through pipe 13. *~

10
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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

90

95

straier or sieve 20. for catching any im--

purities in the condensation water, and said’
. enlargemerit 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 communieates with a force

pump of any conventional type located in

10¢

the boiler room for returning the water to .

the botler.

105

Located in chamber 14 is a rod 24 mount-. -

ed, but vertically movable, in suitable guides

95, and carvving a float 26 vertically mov-
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able thereon. A series of
stops 27 is also mounted on s
shown, and lying belween the
these stops s the b]uu”“'t’;‘
28 embracing m:l

Detl-crank lever 2
‘i)ushiu'r 50 1o ‘m(*

and having
means of a

35 of a valve
ihe

)(‘
he u‘nx

hm\“l
Leceated i chinmber 15 is a vortic
also posunled and  vertieaily wioy
guides 37, similar to guides ¢ 1
erfically movable oot

r-urvmg a s
having a series of three adjus
thereon, belween the two
which extends the })tfur(“uv
46 crtbracing vod !

bell - cranle lever

bushing 42 to the
and ha 1
means of

S running
&i\ veen the dr ip

l”’
sceribed.
Extending from vaem
dintor side of valve 7
(:(;mnmmv-xtiim' freely ww
0 purpose heretnafter
extendin v from the
to said chamber 14
elicl filting 58 for
ter of condensation
intes '[mw(\d between
2. said velief ftting
construction disclosed
TO2,356, gv mmi to me Jine
In ovder that the
to receive a Hw hnd i\
T also prefer to eniploy as
radiators or cotls thereof
Lype shown in my above mentioned naie
cach rudintor or coil ‘m‘ing: provided on
reburn side with one of
sanie hetng in forn o
u{ the commoi n\(mn
As shown in Fig. 1

il ‘

i

steatn supply rain [, ]
return pipes 6 and 21 128
are all inelimed np\\;m v

where the chambers 4 and

thereby indi(::i‘tingv

focated ub the Towe

not only below ¢ H e
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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-
ctent 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 1.
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 c¢hamber 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
ralve 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 steam, which will af-
ford the necessary pressure-inr-chiamber 15
to permit the force pump connected to pipe
91 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 i 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 1s 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 48 through valve 50, thus rendering the

8

chamber 15 operative under either condition

of steam supply to main 1. Tt ‘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 beiler
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 1 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 brildings. .

In Fig. 3, Ay B and C represent differont
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 souirce of
steam supply such as the exhaust of an en-
gine; K is the vacuum pump; F is the force
or boiler feed pump; H is the vacuum re-
tarn 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 sourece
of steam supply may be equally distant
from both and their heating equipments.
In Fig. 8, the extents of vacuum in the re-
tarn pipes in the several buildings or parts

of the buildings may be the $ame 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.

Tt 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 iy improved apparatus for each build-
ing, there being a common steam supply

-main, vacuum return pipe and water return

pipe connected to all of said apparatus, each
apparatus being constructed and having its
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water

of con-

observed that the
vt pipe 5 into

passing down
s vetained for a time in the
thus Tosing some of il heat units
v by radi :ux(m, and said water is again
for o time in chamber 15, thus
g more of ity heat nnits therein, ¥i-
mh\” the infermittent action of the force
ip on the waler in chamber 15 causes the
mf‘e“ to build up in a leg in the pipe 21 on
s way baek to the boiler and to have pe-
riods of quiescence insaid pipe 21 while the
chamber 15 s flling up, thus causing a
further loss of heat units to the W(UCK‘ “the
restll heing that the water will veach the
source of steain supply in a comparatively
cool condition, thus rendering unnecessary
the employ mmt 01 t ]«f condenser with the
same, such as-is usuall v found necessary to
(.u]ﬂow esnec mﬂ" whetre a vaeunm pump is
eriployed.  Tf found to be too cool, the
water before being returned to the boiler
may be passed through the usual feed water
heater. o
While T bave shown and described the
above apparalus ag par ticularly well a(zapf-
ed to cavry into effect my improved met hods,
I do not wish to be understood as limiti ting
myself {0 said constrnction, a¢ the same

m&y be vavied within wmn Hmitg without

deprrting from the spivit of my present in-
Vi mtmn 1

In this application no claim is made to.
¢ apparatus hevein showa, the sane form-
~ the subject matter of ‘other pending ap-
eattions, more par 1(>'1L111v my :ipphcahon
Ser. Noo 130331, filed November 1902,
fie l(\H]’)(A OPC e L{‘il(x(i to.
TTaving thus deseribed ln\/ imvention, what

8,

Eelaim as new and desive Lo seeure oy Let-
ters Patent ig:

Lo T o steam heating system, the method
operating the same, which consists
supplying steam to the supply side thereef,
maintaining a vacuum m the returh °1dc
thereof in exeess of the requivements, main-
taining a lesser vacuum of the desived de-
gree at o point econliguous to the heating
point, said lesser vacnun being controlied
by the greater vacuum, n(mumo the b‘ud
Tesser vacuum to wit 1&1aw air anidl water of
condensation from {he heating point, and
utilizivg said greater vacuum to aid in ve-
twrning the water of condensation to thb
souree of steam supply.

2. Tn a steam heating system, the method
of operating the same, which tonsists in
supplying stemn to the snppl“ side thu‘ﬂof
nint: unm;r a vacuum In the return side
thereof in excess o[ the wqmr ments
taining a lesser vacuum of the (w\m‘J de-
sree abon point c:nnil;gx.'ous to the heating
point, said lesser vacuum being controlled
Ly the greater vaciuny, u Jh/mo said lesser
vaciium to withdraw aly and water of con-

()i’

y main-
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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 withdvaw 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-

ply or the atmospheric air.
4. The herein described method of steam
heating, which consists in supplying steam

~from a cominon 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 m

>
%))

50

55

60

excess of the requirements/of the heating
system, niaintaining a lower vacuumn 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 recelver there-
for under the influence of the low vacuum,
and causing the water of condensation to
{low from the receivers of cach of the heat-
ing units undler the influence of the common
high vacuumn. : '

% The hercin described method of steam
Teating, 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 1n
~excess of the requirements of the heating

system. maintaining a lower .vacuum in each

g

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 substantially
constant by automatically controlling the
communication between the source of high
vacuim 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 unit to flow to a separate receiver .

therefor under the influence of the low vacu-
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 hedting 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 return pipes substantially
constant by automatically controlling the
communication between the source of high
yacuum and low vacuums in the return
pipes in accordance with variations in the
extent of vacuum in the said return pipes,
caid 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

Teating units under - the influence of the

common high vacuum simultaneously with
the maintaining of the action of the high
vacaum 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-
tor 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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