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This system relates to an improved vacuum 
steam heating system, and more particularly to 
a System adapted to operate with steam at con 
trolled sub-atmospheric pressures, as disclosed 
in the patent to Dunham 1,644,114 granted Oc 
tober 4, 1927. 

In a System of this type, steam is supplied under 
a vacuum, or at a sub-atmospheric pressure, to an 
evacuated condensing space or radiator. If there 
are a plurality of such radiators, the propor 
tionate volumes of steam delivered to the radi 
ators are controlled in accordance with the radi 
ating capacity of each radiator and the distance 
of these radiators from the source of Supply. A 
reducing valve, thermostatically operated valve, 
pr generator-control mechanism is provided for 
regulating the Sub-atmospheric pressure of the 
Steam in the radiator or radiators. 

consequently the amount of heat given out by the 
radiator. A return main for withdrawing air 
and condensate fron the radiator leads through 
a thermostatically controlled steam trap which 
prevents the escape of steam from the radiator. 
An exhausting mechanism operates on the return 
main to Withdraw condensate and maintain the 
vacuum in the system. A differential pressure 
controller connected between the supply and re 
turn sides of the System governs the operation 
of the exhausting means so as to maintain a 
Substantially constant, and predetermined dif 
ference in pressure between the supply and ex 
haust sides of the radiator, no matter what the 
absolute pressure of the steam in the radiator 
may be. 

In heating buildings in many Sections of the 
country, provision must be made to care for Sud 
den and severe wind conditions. For example, 
in certain localities there are times when high 
winds accompanied by falling temperatures come 
from the north. In such instances, the north 
side of a building is hard to heat, whereas the 
other sides may be heated with relative ease. 
In order to combat this condition, it has been 
proposed to have separate and distinct heating 
systems for the different portions of a building 
so that steam at a higher pressure and tempera 
ture can be supplied to the heating System in 
that portion of a building subjected to the more 
severe weather conditions, while lower pressure 
steam can be. Supplied to the System or Systems 
in those portions of the building where less heat 
is required. However, in nany instances the cust 
resulting from the duplication or multiplication 
of parts makes this method of procedure pro 
hibitive. 
The general object of this invention is to pro 

vide an improved vacuum heating System of this 
type involving two or more separate and distinct 
radiating or condensing Systems for different 

The pres 
Sure of the steam determines its temperature, and 

(C. 237-67) 
parts of the building, all of the systems being Sup 
plied from the same source of steam, and a single 
exhausting mechanism being utilized to main 
tain the requisite Subatmospheric pressures 
throughout the various parts of the heating sys 
tem. The present invention relates to certain 
improvements in the system disclosed and claimed 
broadly in applicant's copending application 
Serial No. 285,885, filed June 16, 1928. 
A particular object of the present invention is 

to provide means whereby the condensate with 
drawn from the radiating System Operating at 
the higher pressure is revaporized, and the re 
sultant steam utilized for heating purposes in 
the System operating at the lower preSSure. 

Another object is to provide means whereby the 
steam or other gases withdrawn from the higher 
pressure system may be discharged either into 
the supply or return mains of the system operat 
ing at the lower preSSure. 
Another object is to greatly simplify the piping 

connections by the use of electric control circuits. 
Another object is to provide an apparatus of 

this sort, in which either of the constituent ra 
diating systems can be operated at the higher 
or the lower pressure, as desired, or both Systems 
can be operated at the same sub-atmospheric 
pressure as a single unit. 
Numerous other objects and advantages of this 

system will be apparent from the following de 
tailed description of one approved form of ap 
paratus suitable for carrying out the principles 
of this invention. - 
In the accompanying drawing: 
Fig.1 is a diagrammatic elevation showing the 

principal features of the entire heating appa 
ratus. - 

Fig. 2 is a detail elevation, partially in vertical 
section, of one of the radiator inlet valves and 
inlet Orifices. 
The drawing illustrates an example of an ap 

paratus including two separate radiating Systems 
adapted to operate simultaneously at different 
sub-atmospheric pressures, although it will be 
apparent as the description progresses that more 
than two such systems could be operated in the 
same manner. Several portions of the apparatus 
are common to the two heating systems, principal 
among which are the generator A, the exhausting 
mechanism indicated generally at B, the flash 
tank C, the accumulator tank D, the driving 
motor E for the exhausting mechanism, the elec 
trically operated cut-off valve F controlling the 
exhaust outlet from the flash tank C, and the 
switch mechanism G for reversing the electrical 
control circuits. There are also numerous aux 
iliary connections between these several parts, 
as hereinafter described. 
The generator or boiler A which may be of 

any approved form, furnishes steam to header 1, 
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2 
from which a drip pipe 2 leads back to the lower 
portion of the boiler at 3. A normally closed 
drain connection for the system is indicated at 4. 
The exhausting mechanism B is substantially 

the same as that disclosed in the Dunham patent, 
hereinabove referred to. A centrifugal pump 5 
directly coupled with and driven by the motor E 
withdraws water through pipe 6 from the lower 
portion of tank 7 and projects this Water up 
wardly through the ejector 8, discharge manifold 
9 and pipe 10 back into the upper portion of the 
tank 7. A partial vacuum is created by the 
liquid stream within the ejector casing, and the 
air and condensate withdrawn from the radiating 
systems through pipe 11 and one-way check 
valve 12 are entrained within the liquid stream 
and delivered into tank 7. The air escapes 
through pipe. 13 and outwardly opening check 
valve 14. Since condensate is continually de 
livered to tank 7, the water level within this tank 
will gradually rise and when a certain level is 
reached the float. 15, through lever and link con 
nections 16, will open the valve 17, whereupon 
the pump 5 will force water from the tank 7 
through pipe 18, check valve 19 and normally 
open cut-off valve 20, into drip pipe 2 and thence 
back into the generator A. When the Water 
level within tank 7 has been sufficiently lowered 
the valve 17 will be closed by the downward 
movement of float 15. 
The condensate and gases withdrawn from the 

two radiating systems pass from the return 
mains of these systems (hereinafter described). 
through cut-off valve 21 and suction strainer 22 
into the accumulator tank D. These fluids are 
normally withdrawn through pipe 1 and check 
valve 12 into the ejector 8, as already described. 
An air escape pipe 23 provided with an outward 
ly opening one-way valve 24 at its upper end 
serves to vent air or gases from the accumulator 
tank D when the systems are operating at or 
above atmospheric pressure. Normally, how 
ever, the air vent 24 will be closed since a partial 
vacuum will exist in the accumulator tank D 
and pipe 23. A branch pipe 23 leads to a pres 
Sure gauge which may be located in a convenient 
position on the tank 7. 
The motor E is controlled from starter 25, con 

nected through leads 26 and 26 with the motor. 
The power lines running to starter 25 are in 
dicated at 27 and 28. The wires 29 and 30 of a 
control circuit lead from starter 25 to the va 
rious control switches hereinafter described. A 
normally closed switch 31 may be connected in 
circuit with one of the wires 29 or 30, this switch 
being opened by a pressure operated controller 
32 connected by pipe 33 with the exhaust pipe 11 
When a certain desired maximum vacuum has 
been attained in the main exhaust pipe 11. 
A normally open Switch 34 connected by leads 

35 and 36 with the starter 25 is adapted to be 
closed by a float mechanism 37 positioned in 
accumulator tank D in case the liquid in said 
tank rises above a predetermined maximum level. 
As a result the pumping mechanism will be 
started to withdraw this condensate from tank 
D, regardless of the pressure conditions existing 
in other portions of the system. 
Steam is delivered from the header 1 through 

the separate Supply mains H and H' to the two 
radiating Systems. The principal elements of 
each of these systems are substantially identical 
and comprise a main cut-off valve J, a reducing 
valve K, a plurality of radiating units L, a return 
main M, a differential pressure controller N, and 

1,986,391 
other auxiliary elements and connections, as 
hereinafter described. The elements of the ra 
diating system at the right hand side of Fig. 1 are 
indicated by unprimed reference characters, 
whereas the similar elements of the radiating 
system at the left of Fig. 1 are indicated by sim 
ilar primed reference characters. As here shown, 
the right hand System comprises two radiators 
L, whereas the left hand system has only a sin 
gle radiator L', but it is to be understood that the 
number of radiators in each System could be in 
creased as found necessary or desirable. 
The Several elements of one of the radiating 

systems will now be described. The cut-off valve J 
is normally open when the system is in operation. 
The reducing valve K may be of a well known 
form, such as disclosed in the Dunham patent 
hereinabove referred to. It comprises a pair of 
balanced valves in the casing 38 for controlling 
the flow of steam at boiler pressure in the high 
pressure portion 39 of supply main Hinto the low 
pressure portion 40 of this supply main. The 
valves in casing 38 are controlled through stem 
41 from a diaphragm located in casing 42, this 
diaphragm being Subject on One Side to atmos- 2 
pheric pressure, and on the other side to the 
sub-atmospheric pressure existing in the portion 
40 of the supply main H, this pressure being de 
livered through conduit 43 which connects with 
supply main H at some little distance from the 
valves so as not to be influenced by the fluctua 
tions in pressure within the valve chamber. A 
lever 44 fulcrumed at 45 and pivoted at 46 to 
operating stem 41, supports from its ends the 
adjustable weights 47 and 48. By properly ad 
justing these weights, a force is exerted through 
lever 44 on stem 41, which either assists or op 
poses the pressure differential exerted on the dia 
phragm in casing 42. The resultant force ap 
plied to stem, 41 either opens or closes the valves. 
The weights 47 and 48 are so adjusted that when 
the admission of steam has built up the pressure 
to the desired vacuum or Sub-atmospheric preS 
sure in the portion 40 of supply main H, the dia 
phragm in casing 42 will be moved to close the 
valves and shut off the flow of further steam into 
the supply main from header 1. As the Steam in 
supply main H is condensed or otherwise dissi 
pated, the pressure in the supply main will be 
lowered, so that a higher degree of vacuum than 
is desired will be attained, whereupon the dia 
phragm will be actuated in the opposite direc 
tion to open the valves in casing 38 and admit 
more steam to the supply main H. This action 
will be substantially continuous so that the steam 
in portion 40 of supply main H (and conse 
quently in radiators L, as will be hereinafter ap 
parent) can be maintained substantially con 
stant at any sub-atmospheric pressure, regardless 
of the pressure of the Steam Supplied from gen 
erator A through header 1. 
This steam at sub-atmospheric pressure is de 

livered from supply main H through a steam 
riser 49 and a normally open inlet valve 50 to 6 
each radiator L. As indicated in Fig. 2, an orifice 
plate 51 is interposed in the conduit connection 
leading from valve 50 to the radiator, this plate 
restricting the inflow of steam so that for aver 
age pressures in the supply piping the maximum 
quantity of steam that the radiator will receive is 
fixed and proportioned to the condensing capac 
ity of the radiator. The orifices 52 in the plates 
51 of the various radiators will differ in size, de 
pendent upon the radiating capacity of the in- 7 
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1,986,891. 
dividual radiator and the position of this radiator 
in the heating system. 
A steam trap 53 is interposed between the lower 

portion of each radiator L. and a pipe 54 leading to 
the return main M. When steam from the radia 
tor enters the steam trap 53, it will expand the 
operating means within this trap and close the 
valve to prevent the escape of steam into the re 
turn main. When sufficient condensate or air has 
accumulated, the valve operating means will be 
cooled and will contract to open the valve and 
permit the escape of the condensate and air 
through pipe 54 into the return main M and 
thence into the exhausting mechanism. The con 
densate which accumulates in supply main H is 
delivered through pipe connection 55, float and 
thermostatic trap 56 and outlet pipe 57 into the 
return main M. Return main M, leads down 
through a cut-off valve 58 into pipe 59 and thence 
through valve 21 and suction strainer 22 into ac 
cumulator tank D, as already described. A drain 
connection 60 provided with valve 61 leads down 
wardly from pipe 59 to permit both of the return 
mains to be drained if found to be desirable. 
Valve 61 is normally closed. 

Alternative pipe connections 62 and 63 lead 
through cut-off valve 64 into pipe 65 and thence 
into the flash tank C. It will be apparent that 
when valve 64 is closed and valve 58 opened, the 
contents of return main M will be drawn directly 
into the accumulator tank D. On the other hand, 
when valve 58 is closed and valve 64 is opened, the 
condensate and air in return main M will be de 
livered through the alternative pipe connections 
62.63 and 65 into the flash tank C. 
The flash tank C is provided for the purpose 

of permitting the condensate returning from the 
radiating system that is operating at the higher 
pressure to revaporize as a result of expanding 
to the pressure existing in the exhausting ap 
paratus, or in the radiating system operating at 
the higher vacuum or lower pressure. Such Con 
densate as does not vaporize and accumulates in 
flash tank C drains through pipe 66, float trap 
67 and outlet pipe 68 into the exhaust pipe 11 
and is thence drawn into the exhausting mecha 
nism B. The float trap 67 prevents any steam 
from being withdrawn from flash tank C through 
the outlet pipe 66. An equalizing pipe 69 extend 
ing from the upper portion of tank C to the float 
trap 67 permits the ready entrance of condensate 
into the trap 67. 
An exhaust pipe 70 leads from the upper por 

tion of flash tank C, and in this pipe are posi 
tioned the outwardly opening check valve 71, and 
the electrically operated cut-off valve. F. This 
valve F may be of any suitable type, but is pref 
erably a solenoid operated valve that is normally 
closed but which is opened when the Solenoid is 
energized. Branch pipes 72 and 2' provided 
with cut-off valves 73 and 73 lead from pipe 70 
to the respective supply mains H and H'. Alter 
native branch pipe connections 74 and 74' lead 
through cut-off valves 75, 75' and steam traps 76, 
76 into the pipes 62, 62 and thence into the 
respective return mains M and M'. Normally 
both cut-off valves 75 and 75, will be closed, and 
one of the cut-off valves 73 or 73' will be closed, 
so that only one of the branch pipes 72 or 72", 
the one leading to the radiating System operating 
at the lower sub-atmospheric pressure, will re 
main open. If the difference in pressure exist 
ing between the two radiating Systems is insuffi 
cient to vaporize a material quantity of the con 
densate delivered into flash tank C, it may be 

found desirable to close both cut-off valves 73,73' 
and open one of the cut-off valves 75, 75 so that 
the exhaust connection from flash tank C will 
lead into the return main of the radiating sys 
tem operating at the lower pressure. When Con 
nected in this manner, the steam trap 76 or 76 
will prevent any steam that may be formed in 
flash tank C from flowing out into the return 
main M, or M", as the case may be. Pipe 100 
leading from exhaust pipe 70 to float trap. 101, 
and drain pipe 102 leading from this trap to tank 
C, serve to return condensate accumulating in 
the exhaust pipe connections last described bac 
into flash tank C. 
An equalizing connection comprising the pipes 

77, 78 and 79 extends from return, main M to 
Supply main H in each of the two radiating sys 
tems. In the horizontal pipe 78 are positioned a 
pair of Surge chambers 80 and 81, a normally open 
cut-off valve 82, and a One-way check valve 83 
Opening toward the Supply side of the system. 
Under normal conditions the equalizing connec 
tion will be closed by check valve 83, but if for 
any reason the pressure in the supply side of the 
system should fall below that in the return side, 
this check valve 83 will open So as to permit an 
equalization of the pressures. This will prevent 
air or condensate from being held in the radiators 
or drawn back into the supply side of the system. 
Control pipes 84 and 85 connect the respective 

chambers 80 and 81 with the two sides of the dif 
ferential-pressure controller N. This controller 
Jnay be the same as that disclosed in the Dunham 
patent above referred to, or in the copending 
application of McMurrin, Serial No. 174,994, filed 
March 12, 1927. In general, this controller com 
prises a casing divided into two chambers by a 
flexible diaphragm. The two chambers are con 
nected respectively with the supply and return 
sides of one of the heating systems by the pipe 
connections 85 and 84, hereinabove referred to. 
A Spring tends to urge the diaphragm in One di 
rection, the action of the spring being balanced by 
the desired pressure differential between the sup 
ply and return sides of the System, When the 
pressure differential falls below the desired mini 
Inum, the Spring will actuate the diaphragm and 
a stem projecting therefrom in One direction, 
thereby closing a normally open switch, indicated 
diagrammatically at 86. This switch will, through 
circuits hereinafter described, affect the energiza 
tion of either the motor E or the solenoid valve F. 
When the desired pressure differential has again 
been attained, the diaphragm will overcome the 
Spring and open the Switch 86, whereupon motor 
E is temporarily stopped, or valve F temporarily 
closed. 
The control switch mechanism. G consists of a 

plurality of double-throw switches, one for each 
branch or Zone of the heating system. in the 
present example, there are a pair of similar double 
throw Switches 87 and 87. The switch 86 of 
differential controller N is connected by leads 88 
and 89 with the central pair of contacts of switch 
87. In an exactly similar manner, the switch 
86 of the other differential controller N' is con 
nected by leads 88" and 89" with the central con 
tacts of Switch 87. The control Wires 29 and 30 
extending from motor starter 25 lead to one pair 
of end contacts of switch 87, and a pair of simi 
lar branch wires 90 and 91 extend from wires 29 
and 30 to the end contacts of Switch 87". The 
circuit consisting of wires 92, 93 and 94 connects 
the solenoid valve F and the other pair of end 
contacts of switch 87 in series with a source of 
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power, and branch wires 95 and 96 extending in 
parallel from wires 93 and 94 similarly connect 
the other pair of end contacts of switch 87' in 
this circuit. It will now be apparent that when 
double throw switch 87 is closed in one direction, 
the Switch 86 of differential controller N will be 
placed in Control of the motor E of the exhausting 
mechanism through starter 25, and when switch 
87 is closed in the other direction, this differential 
controlled Switch will be placed in control of the 
Solenoid valve F. In an exactly similar manner 
by ciosing the other switch 87 in one direction 
or the other, the differentially controlled switch 
86' of the other radiating system may be alter 
ratively placed in control of either the motor E or 
the Solenoid valve F. In normal operation, one 
of the switches 87, 87 will be closed in one direc 
tion, and the other switch in the other direction, 
according to which of the two radiating systems 
is operating at the lower pressure or higher 
WaCl. 
Another equalizing connection consisting of the 

pipe 97 with the One-way check valve 98 opening 
toward the generator, and also provided with the 
normally open stop valve 99, may be positioned 
between the discharge pipe 59 at the lower ends 
of return mains M and M' and the pipe 18 leading 
back to the generator. This equalizing connec 
tion functions the same as the equalizing connec 
tions previously described in the individual radi 
ating Systems. 
I will first assume that one of the radiating sys 

tems (in the example here shown, the one at the 
right hand Side of Fig. 1) is to be operated at a 
much lower temperature than the other radiating 
system, and consequently the lower pressure (or 
higher vacuum) is to be maintained in this Sys 
tem. In this event, the Switch 87 is closed to the 
right to place differential controller N in control 
of the motor E, and Switch 87' is closed to the left 
to place differential controller N' of the left hand 
system in control of the solenoid valve F. Cut-off 
valve 58 is open and cut-off valve 64 closed so 
that return main M will discharge into accumu 
lator tank D and thence into the exhausting 
mechanis B. Cut-off wave 58' is closed and 
cut-off valve 64’ opened so that return main M' 
will discharge into the flash tank C. Walves 73', 
75 and 75' are closed and valve 73 is opened so 
that the exhaust pipe connection 70 leading from 
flash tank C will be placed in communication with 
the Supply main H of the lower pressure system 
whenever the solenoid valve Fis opened. The re 
ducing valves K and K' must be respectively ad 
justed so as to supply steam at the desired low 
Sub-atmospheric pressure to the right hand sys 
ten and at a Somewhat higher sub-atmospheric 
pressure to the left hand system. 
The lower preSSure or higher vacuum system 

at the right Will now operate exactly the same as 
the usual differential pressure vacuum system as 
disclosed in the Dunham patent hereinabove re 

The proper sub-atmospheric pressure 
of the steam in the radiators L is determined by 
the adjustment of the reducing valve K, and the 
exhausting mechanism B will operate intermit 
tently to maintain the desired vacuum in the 
System and also to maintain the necessary pres 
Sure differential between the supply and return 
Sides of the System. The air and condensate are 
drawn directly through return main M into the 
accumulator tank D and thence into the exhaust 
ing mechanism B, the air being discharged 
through vent pipe 13 and the condensate retirned 
at intervals to the boiler A through pipe 18. 

1,986,891 
In the other system (designated by the primed 

reference characters) less vacuum is required, 
since this system is to be operated with steam at 
a higher pressure, since more heat is to be ra 
diated. Accordingly, the reducing valve K is SO 
adjusted that supply main H' will furnish Steam 
to the radiators L at a higher Sub-atmospheric 
pressure. The condensate and air from this sys 
tem are discharged from return main M', through 
pipe connections 62’, 63, and 65 into the flash 
tank C. The pressure in the flash tank C de 
termines the pressure in the return side of this 
latter radiating system. Whenever the pressure 
differential in this left-hand system falls below 
the desired minimum, differential controller N' 
Will close switch 88", and through the circuits al 
ready described, the Solenoid valve F will be 
opened so as to temporarily place flash tank C in 
communication with the supply main H, wherein 
a considerably lower pressure exists. The lower 
ing of the pressure in flash tank C will cause the 
condensate therein (or a portion thereof) to be 
re-vaporized and the resultant steam will be 
drawn out through pipes 70 and 72 into the Sup 
ply main H of the lower pressure System, where 
in the steam is utilized for heating purposes. 
The lowering of the pressure in flash tank C will, 
through return main M", again establish the 
necessary pressure differential in the left hand 
radiating system, whereupon switch 86' will be 
opened and the solenoid valve F will close, SO as to 
cut off the exhausting connections to flash tank C. 
Any excess condensate in flash tank C will drain 
out through fioat trap 67 and be delivered into 
the exhaust pipe 11 and thence into the exhaust 
ing mechanism B, from which it is returned to the 
generator A in the usual manner. 
We now believe it will be quite apparent that 

by suitably reversing the positions and adjust 
ments of the Several valves and Switches herein 
above referred to, the left hand radiating system 
can be operated at the lower pressure and the 
right hand system at the higher pressure in a 
manner exactly similar to that already described. 
In some instances it may not be desirable to 

exhaust the flash tank C into the Supply side of 
the lower pressure System, for example, where 
the difference in operating pressures between the 
two systems is not sufficient to re-vaporize a ma 
terial quantity of the condensate in tank C. In 
Such event, both cut-off valves 73 and 73' are 
closed, and the valve 75 or 75' leading to the 
return main of the system operating at the lower 
pressure is opened. The exhaust connection 
through pipe 70 from flash tank C now leads di 
rectly to the return main of the lower pressure 
system. The steam trap. 76 or 76' will prevent 
the escape of steam from flash tank C and all 
of the condensate from this tank will be drained 
out through float trap 67. Otherwise the op 
eration is the same as already described. 
In case it is desired to operate both radiating 

systems at the same pressure, or the same degree 
of Vacuun, both cut-off valves 58 and 58' are 
opened and both valves 64 and 64’ closed, so 
that both return mains M and M' drain directly 
into the exhausting mechanism. Either or both 
of the switches 87, 87 are closed to the right 
So that either or both of the differential con 
trollers N and N' are placed in control of the 
mditor E of the exhausting mechanism. The en 
tire heating System now operates the same as a 
Single System, although it consists of two parallel 
simultaneously operating branches. It may often 
be found desirable to operate the system in the 
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rtlanner last described until most of the air 
has been withdrawn from both branches of the 
system, and then establish the desired difference 
in pressures between the two radiating systems by 
proper manipulation of the several valves and 
Switches, as already described. 

It might be noted that in order to facilitate 
the disclosure in the diagrammatic views and 
show all of the piping system, many of the 
pipes are shown at different elevations from those 
actually occupied. In actual installations, a great 
many of these pipes are grouped at practically 
the same level and would appear one behind the 
other if so illustrated. - 

claim: 
1. In steam heating apparatus, a source of 

steam, two separate radiating systems, one op 
erating at a lower pressure than the other, an 
exhausting mechanism for maintaining a sub-at 
mospheric pressure in both Systems, the exhaust 
ing mechanism being in direct communication 
with the system operating at the lower pressure, 
an exhaust connection between the outlet side of 
the higher pressure system and the inlet side of 
the lower pressure system, a cutoff valve in this 
connection, and means actuated by pressure va 
riations in the higher pressure system for operat 
ing the valve. 

2. In steam heating apparatus, a source of 
steam, two separate radiating systems, one oper 
ating at a lower pressure than the other, an ex 
hausting mechanism for maintaining a sub-at 
mospheric pressure in both systems, the exhaust 
ing mechanism being in direct communication 
with the system operating at the lower pressure, 
an exhaust connection between the outlet side of 
the higher pressure system and the inlet side of 
the lower pressure system, a cutoff valve in this 
connection, means actuated by pressure varia 
tions in the higher pressure system for operating 
the valve, and means actuated by pressure vari 
ations in the lower pressure system for control 
ling the exhausting means. 

3. In steam heating apparatus, a source of 
steam, a heating System comprising a Supply 
main leading from the Source, a reducing valve 
for controlling the pressure in the Supply main, 
a return main, a radiator in communication with 
the supply main, connections including a thermo 
static trap between the radiator and the return 
main, and a flash tank into which the return 
main discharges condensate, a second heating 
system, an exhausting mechanism for lowering 
the pressure in the second heating System, and 
means automatically responsive to pressure va 
riations in the first heating system for intermit 
tently placing an upper portion of the flash tank 
in communication with the supply side of the 
Second heating System. 

4. In steam heating apparatus, a Source of 
steam, a heating System comprising a Supply 
main leading from the source, a reducing valve 
for controlling the pressure in the supply main, 
a return main, a radiator in communication with 
the Supply main, connections including a ther 
mostatic trap between the radiator and the re 
turn main, and a flash tank into which the re 
turn main discharges condensate, a Second heat 
ing system, an exhausting mechanism, means 
controlling the exhausting mechanism whereby 
it maintains a lower pressure in the Second heat 
ing system than the pressure in the flash tank 

75 

and return side of the first heating system, a 
pipe connecting the flash tank with the supply 
side of the second heating system, a valve in this 

pipe, and a differential pressure controller con 
nected with the Supply and return mains of the 
first System and operating the valve. 

5. In steam heating apparatus, a source of 
Steam, a heating System comprising a radiator, 
a supply main, a return main, and a flash tank 
into which the return main discharges conden 
Sate, an exhausting mechanism, a second heat 
ing System, means controlling the exhausting 
mechanism whereby it maintains a lower pres 
Sure in the Second heating system than the pres 
Sure in the return main of the first system and 
in the flash tank, a pipe connection between the 
flash tank and the Supply side of the second 
heating System, a valve in this pipe, a differential 
pressure controller for operating this valve, and 
control pipe connections from the controller to 
the Supply and return sides of the radiator. 

6. In Steam heating apparatus, a source of 
Steam, a heating System comprising a radiator, a 
Supply main, a return main, and a flash tank into 
which the return main discharges condensate, 
a second heating System, means for lowering the 
pressure in the Second heating System, and means 
automatically responsive to pressure variations in 
the first heating system for intermittently placing 
an upper portion of the flash tank in communi 
cation with the supply side of the second heating 
System. 

7. In steam heating apparatus, a source of 
steam, two separate radiating systems, means in 
cluding Supply and return mains for maintain 
ing steam from the Source in each of these sys 
tems, a reducing valve in each supply main 
Whereby the steam is simultaneously maintained 
at a different Sub-atmospheric pressure in each 
system, an exhausting mechanism, a motor for 
Operating the exhausting mechanism, a differen 
tial pressure controller for the motor connected 
between the Supply and return sides of the sys 
tem. Operating at the lower pressure, a flash tank, 
the return main of the lower pressure system 
leading to the exhausting mechanism and the 
return main of the higher pressure system lead 
ing to the flash tank, a conduit connecting the 
flash tank with the supply main of the lower 
pressure System, a valve in this conduit and a 
differential pressure controller for this valve 
connected between the supply and return sides 
of the higher pressure system. 

8. In steam heating apparatus, a source of 
steam, two separate radiating systems, means in 
cluding supply and return mains for maintain 
ing steam from the source in each of these sys 
tems, a reducing valve in each supply main 
whereby the steam is simultaneously maintained 
at a different sub-atmospheric pressure in each 
system, an exhausting mechanism, a motor for 
operating the exhausting mechanism, a differen 
tial pressure controller for the motor connected 
between the supply and return sides of the sys 
tem operating at the lower pressure, a flash tank, 
the return main of the lower pressure system 
leading to the exhausting mechanism and the 
return main of the higher pressure system lead 
ing to the flash tank, a conduit leading from the 
flash tank and having branches connecting re 
spectively with the Supply and return mains of 
the lower pressure system, cutoff valves in these 
branches, a control valve in the conduit, and a 
differential pressure controller for this latter con 
trol valve connected between the supply and re 
turn sides of the higher pressure system. 

9. In a steam system, a generator, a header 
leading therefrom, two separate radiating Sys 
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tems each system including a supply main leading 
from the header, a reducing valve in the supply 
main, a radiator communicating with the Supply 

- main, a return main, discharge connections in 
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cluding a thermostatic trap between the radiator 
and the return main, a differential pressure con 
troller, pressure control pipes connecting the con 
troller with the supply and return sides of the sys 
tem respectively, and a switch Operated by the 
controller in response to variations in the pressure 
differential between the supply and return sides 
of the system; a flash tank, an exhausting mech 
anism, valved pipe, connections for alternatively 
connecting each return main to discharge into 
either the flash tank or the exhausting mech 
anism, an exhaust pipe leading from the flash 
tank and having valved branches for alternative 
ly placing the tank in communication with a por 
tion of either radiating system, an electrically 
operated cutoff valve in the exhaust pipe, and 
electric circuits adapted to alternatively place 
each of the differential pressure controlled 
switches in control of either the electrically op 
erated cutoff valve or the exhausting mechanism. 

10. In a steam heating system, a generator, a 
header leading therefrom, two separate radiat 
ing systems each system including a supply main 
leading from the header, a reducing valve in the 
supply main, a radiator communicating with the 
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supply main, a return main, discharge connec 
tions including a thermostatic trap between the 
radiator and the return main, a differential pres 
sure controller, pressure control pipes connecting 

by the controller in response to variations in the 
pressure differential between the Supply and re 
turn sides of the system; a flash tank, an ex 
hausting mechanism, valved pipe connections 
for alternatively connecting each return main to 
discharge into either the flash tank or the ex 
hausting mechanism, an exhaust pipe leadi 
from the flash tank and having valved branches 
for alternatively placing the tank in communi 
cation with a portion of either radiating system, 
an electrically operated cut-off valve in the ex 
haust pipe, and electric circuits adapted to alter 
natively place the differential pressure controlled 
switch of the system operated at the lower pres 
sure in control of the exhausting mechanism and 
the other switchin control of the electrically op 
erated cut-off valve. - 

11. In a steam heating system, a generator, a 
header leading therefrom, two separate radiating, 
systems each system including a supply main. 
leading from the header, a reducing valve in the 
supply main, a radiator communicating with the si 
supply main, a return main, discharge connec-i 
tions including a thermostatic trap between the 
radiator and the return main, a differential pres 
sure controller, pressure control pipes connect 
ing the controller with the supply and return 
sides of the system respectively, and a Switch 
operated by the controller in response to varia 
tions in the pressure differential between the sup 
ply and return sides of the system; a flash tank, 
an exhausting mechanism, valved pipe connec 
tions for , alternatively connecting each return 
main to discharge into either the flash tank or 
the exhausting mechanism, an exhaust pipe 
leading from the flash tank and having valved 
branches for alternatively placing the tank in 
communication with the supply main of either 
radiating system, an electrically operated cut 
of valve in the exhaust pipe, and electric circuits 
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adapted to alternatively place each of the differ 
ential-pressure controlled switches in control of 
either the electrically operated cut-off valve or 
the exhausting mechanism. 

12. In a steam heating system, a generator, a 
header leading therefrom, two separate radiat 
ing systems each system including a supply main 
leading from the header, a reducing valve in the 
supply main, a radiator communicating with the 
supply main, a return main, discharge connec 
tions including a thermostatic trap between the 
radiator and the return main, a differential pres 
sure controller, pressure control pipes connect 
ing the controller with the supply and return 
sides of the system respectively, and a switch 
operated by the controller in response to varia 
tions in the pressure differential between the 
Supply and return sides of the system; a flash 
tank, an exhausting mechanism, valved pipe 
connections for alternatively connecting each re 
turn main to discharge into either the flash tank 
or the exhausting mechanism, an exhaust pipe 
leading from the flash tank and having valved 
branches for alternatively placing the tank in 
communication with either the supply or return 
main of either radiating System, an electrically 
operated cut-off valve in the exhaust pipe, and 
electric circuits adapted to alternatively place 
each of the differential-pressure controlled 
switches in control of either the electrically op 
erated cut-off valve or the exhausting mecha 
nism. . . . . . 

13. In a steam heating system, a generator, a 
header leading therefrom, two separate radiat 
ing systems each system including a supply main 
leading from the header, a reducing valve in 
the supply main, a radiator communicating with 
the supply main, a return main, discharge con 
nections including a thermostatic trap between 
the radiator and the return main, a differential 
pressure controller, pressure control pipes con 
necting the controller with the supply and return 
ides of the system respectively, and a switch op 
rated by the controller in response to variations 
in the pressure differential between the Supply 
and return sides of the system; a flash tank, 
an exhausting mechanism adapted to withdraw 
gases and condensate from the system and return 
condensate to the generator, a motor for driving 
the exhausting mechanism, valved pipe connec 
tions for alternatively connecting each return 
main to discharge either into the flash tank Or 
the exhausting mechanism, an exhaust pipe lead 
ing from the flash tank and having valved 

a branches for alternatively placing the tank in 
communication with a portion of either radiat 

in electrically operated cut-off valve 
e ust pipe, electric circuits connecting 

double-throw switches in said circuits whereby 
each differentially controlled switch may be al 
ternatively placed in control of either the elec 
trically operated cut-off valve or the motor. 

14. In a steam heating System, a generator, a 
header leading therefrom, two separate radiating 
systems each system including a Supply main 
leading from the header, a reducing valve in the 
supply main, a radiator, an Open pipe connec-, 
tion including a restricted inlet orifice between 
the supply main and the radiator, a return main, 
discharge connections including a thermostatics 
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trap between the radiator and the return main, i. 
a differential pressure controller, pressure con 
trol pipes connecting the controller with the Sup 
ply and return sides of the system respectively, 75 

  



and a switch operated by the controller in re 
sponse to variations in the pressure differential 
between the supply and return sides of the sys 
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tem, a flash tank, an exhausting mechanism 
adapted to withdraw gases and condensate from 
the systems and return condensate to the gen 
erator, a motor for driving the exhausting mech 
anism, valved pipe connections for alternatively 
connecting each return main to discharge either 
into the flash tank or the exhausting mechanism, 
an exhaust pipe leading from the flash tank and 
having valved branches for alternatively placing 
the tank in communication with a portion of 
either radiating system, an electrically operated 
cut-off valve in the exhaust pipe, electric circuits 

: connecting the switches, the cut-off valve and the 
motor, and switches in said circuits whereby each" 

: differentially: controlled switch may be alter. 
natively placed in control of either the elec 
trically operated cut-off valve or the motor. 3. . . . 

15. In a steam heating system, a generator, a 
header, leading therefrom, two separate radiat 
ing systems each system including a supply main 
leading from the header, a reducing valve in the 
supply main, a radiator communicating with the 
supply main, a return main, discharge connec 

radiator and the return main, a differential pres 
sure controller, pressure control pipes connect 
ing the controller with the supply and return 
sides of the system respectively, and a switch 
operated by the controller in response to varia 
tions in the pressure differential between the 
Supply and return sides of the System; a flash 
tank, an exhausting mechanism adapted to with 
draw gases and condensate from the systems 
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and return condensate to the generator, a motor 
for driving the exhausting mechanism, valved 
pipe connections for alternatively connecting 
each return main to discharge either into the 
flash tank or the exhausting mechanism, an ex 
haust pipe leading from the flash tank and h9V- . . 
ing valved branches for alternatively placing the 
tank in communication with the supply main of 
either radiating system, an electrically operated 
cut-off valve in the exhaust pipe, electric circuits 
connecting the switches, the cut-off valve and 

10 
the motor, a maximum pressure regulator con 
nected with the exhausting mechanism including 
a switch positioned in the motor-control circuit, 
and double-throw switches in said circuits where 
by each differentially controlled switch may be 
âlternatively placed in control of either the elec-. 
trically operated cut-off valve or the motor. . 

16. In a steam heating system, a source of 
steam, a heating system comprising a radiator, 
a supply main, a return main and a flash tank 
into which the return main discharges con 
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densate, and means for maintaining a sub-at 
mospheric pressure. in the flash tank, revaporiz 
ing the condensate therein, withdrawing the re 

W sultant steam and utilizing this steam for heat. 
tions including a thermostatic trap between the ing purposes, said means comprising an exhaust 

ing apparatus, a conduit connection including a 
second heating system between the flash-tank 
and exhausing apparatus, a valve in this con 
nection at the outlet of the flash-tank, and means 
automatically responsive to pressure variations 
in the first heating System for opening and close 
ing the Valve. 
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