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To all whom it may concern: 
Be it known that I, Jo IN CoLLIS, a citi 

zen of the United States, residing at New 
arlk, in the county of Essex and State of 
New Jersey, have invented certain new and 
Aseful uprovements in Stean-lieating Sys 
tems, and do hereby declare the following 
to be a full, clear, and exact description of 
the inventioi, such as will enable others 
skilled in the art to which it appertains to 
make and use the same, reference being 
had to the accompanying drawings, and to 
characters of reference marked thereon, 
which for a part of this specification. 
My present invention relates, generally, 

to steam-heating systems for buildings, and, 
the invention relates, more particularly, to 
it novel steam-heating system in which the 
air is first removed from the apparatus, so 
as to produce a suitable vacuin, and steam 
is then admitted into the apparatus, at or 
below atmospheric pressure, all with a view 
of providing a simply arranged circulating 
systeu of pipes and heaters, through which 
the heat-producing medium is circulated in 
sistantially the manner and for the pur 
poses hereinafter more particularly 
forth. 
My present invention, therefore, has for 

its principal object to provide a novel stean 

set. 

and connections with the pipes of the system, 
being such that the escape of any vapor back, 
to the vacuun-producing sorte, such as a 
plp (); ther Sluitable nechanish, is clearly 
prevetect, the aii'-collections at the boitoil 
of the 'eit 'in riser or riser's and at the 
vacuum-producing source being sealed, as 
will hereinafter more fully appeat'. 
The invention has for its further lect 

to provide ii connection with any novel 
steam-heating system, a novel means for the 
controliing of another valve by the mechan 
isin which is operated by the water of coli 
densation, for admitting live steam into the 
systein, in case that the Supply of exhaust 
steam is insufficient for the purposes of any 
present invention. 
A further object of the invention is to so 

arrange the parts which control the supply 
of the live steam, that the live steam may be 
used periodically only, and the operation of 
the parts also being such that the flow of 
live, steai will be only enough to supply the 
heater's or radiators without any waste;. 

heating systein comprising a circulating 
systein of pipes and heaters or radiators 
located at different points in said pipes, 
through which a heating medium, such as 
exhaust steam or live stean) is to be con 
ducted, the system of pipes being provided 

... at a point below or at the bottom of the 

O 

return riser or rise's with an automatically 
operating air and water-reservoir, and con 
denser, to. De used in connection with a nor 
mally slowly working pump or the like for 
first exhausting the air from the pipe-sys 
tem, s) as to produce a vacuum, alrd receiv 
ing the water of condensation in said reser 
voir, the latter being provided with mechan 
isnu or devices for automatically controlling 
the supply of the return water to the vacuum 
producer, such as a pump or other similarly 
operating anechanism, so that the source or 
means for producing the vacuum is auto 
matically controlled by the water of con 
densation. 
My invention has for its further object 

to provide an automatically operating air 
and water reservoif and condenser located 

that is, the supply of live steam being auto 
matically slut off. 
Other objects of this invention will be 

clearly understood from the following de 
tailed description of this inventioia; and 
are finally to provide a vacuu) steal heat 
ing system comprising various apparatus 
and instrumentalities all arranged to provide 
a simple, durabie and inexpensive constric 
tion, and one which opei'ates a utilitically 
and is host efficient in its operation. 

the invention is clearly illustrated in the 
accompanying drawings, in which :- 

Figure i is a diagraulinatical representa 
tion of a heating systein) or apparatus en 
bodying the principles of this invention, said 
view showing in connection with the systein 
portions of one heater or radiator, aid poi'- 
tions of the supply-iiser and return pipe or 
riser, and an arrangeulent of air and water 
receive)'s and condensers, sh;own in vertical 
section, suitably located in the system of 
piping forming part of Said heating appa 
ratus. Fig. 2 is a vertical section of my 
novel form of radiator-valye: Eig. 3 is an 
elevation of a valve-lever actuating element 
or device; and Fig. 4 is a transverse section). 
of the same, said section being taken on line 
4-4 in said Fig. 3. Fig. 5 is a sectional 
representation of an automatic drainage 
valve and air dispelling device iocated be-, 

at the end or bottom of the riser, the parts tween the outlet of a radiator and a retriz.:- 
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pipe; and Fig. 6 is a cross-section of the ing.connected by means of a fitting 27 with 
same, said section being represented as taken a pipe 28 which is provided with a pair of 
in a vertical plane at right angles to the 
plane of the section of the drawing in said 

5 S; 5. - Similar characters of reference are em 
ployed in all of the above described views, to 
indicate corresponding parts. 

Referring now to the several figures of 
1a the drawings, the reference-character 1 in 

conducted into and through said pipe. 
15 the 

cate 

20 

dicates a main steam-pipe, leading from the 
main source or steam-generator, such as a 
steam-boiler, from which live steam can E. 

E. instance, the said pipe 1 has lo 
therein, at any suitable and convenient positions, a pair of closing and manually 

operated valves 2 and 3, the said pipe being 
provided between said valves with a T-fit 
ting 4, and at a point beyond said valve 3 

i with suitable fittings 5 and 6, the fitting 6 
having connected therewith a pipe 7 for con 
veying exhaust steam from any suitable 
SE to said fitting 6. Connected with said 

2.5ii fitting 6 is a pipe 8 which is connected with 
"a radiator valve 9, preferably of the con 
struction shown in the drawings and here 

34. 

. . and with which is connected an automatic 
35. 

able pipe-connection which is connected by 
4. or pipe 17, leading from any other number 

56). 

which extends a 

6) 
ing pipe-end 24. Leading from another 

es 

inafter more particularly described. Suit 
, ably connected with said radiator-valve, by 
means of a connection, as 10, is a radiator or 
heater 11 of any known construction. At 
tached to the outlet 12 of said radiator is a 
connection, 13, preferably made as shown, 
ally operating drainage-valve 14, preferably 
of the construction shown in the drawings 
and subsequently more fully described. 
Leading from said drainage valve is a suit 
means of a T-fitting 16 with a return-riser 
of radiators or heaters, not here shown, with 
which the heating systein is provided. 
The reference-character 18' indicates a 

supply-pipe or riser which is connected with 
the previously mentioned i-fitting 5 and 
leads to such other radiators or heaters with 
which the heating system is provided for 
conveying steam to such radiators. Con nected with the lowest end-portion of the 
return-riser or pipe 17 is a T-fitting 19, from 

pipe 20, which is suitably 
"connected with the lower portion of a suit 
able receiver, tank or condenser, as 21. A 
pipe 22, of a smaller cross-sectional area 
than the pipes 17 and 20, extends from the 
T-fitting 19 and passes into the upper por 
tion of the receiver or tank, 2, said pipe 22 having a hand operated regulating-valve 23 
located therein, and terminating within said 
receiver or tank 21 in a downwardly extend 

part of the upper portion of said receiver or 
tank 21 is a pipe 25 in which there is a hand operated regulating-valve 26, Said pipe be 

T-fittings 29 and 30. Connected with and 
leading from the T-fitting 30 is a pipe 31 
which is connected with another T-fitting 32 
to which is secured a pipe 33 which leads 
into the lower portion of another receiver, 
tank or condenser, as 34. Another pipe 35 
of smaller cross-sectional area, than the 
pipes 31 and 28, and in which there is a 
valve 36, leads from the T-fitting 32, and 
extends into the upper portion of the re 
ceiver or tank 34, said pipe 35 terminating 
within said receiver or tank 34 in a down 
wardly extending pipe-end 37. 

Suitably connected with the T-fitting 30 
is a pipe 38 and fitting 39 to which is secured 
a pipe 40 leading from one or more other re 
ceivers, tanks or condensers, similar to the 
receiver or tank 21, and suitably connected, 
in the manner just stated, below other re 
turn-risers or pipes of other radiators in the 
heating system, as will be clearly under 
stood. 

Suitably connected with and extending 
from the T-fitting 29 is a pipe 41 which 
extends into the receiver or tank 21 at a 
desirable point between the lower inlet and 
upper outlet of said receiver or tank, sub 
stantially as illustrated. Located in said 
pipe is a valve 42, connected with a bracket 
43 secured to the tank 21, said valve 42 hav 
ing suitably connected with its valve-stem 
or arm is provided upon its end-portion with 
a link-shaped part or member 45 into which 
extends a pin or projection 46 formed upon 
the side of a rod 47 which is movably dis 
posed in suitable guides 48 and 49, and is 
provided with suitable stops 50 and 51, 
which may be adjustably arranged upon 
said rod and are adapted to limit the move 
ments of said rod in either direction. Rid 
ing upon the surface of the water of con 

extend suitably shaped rods or arms, as 53 
and 54, respectively provided at their free 
ends with suitably formed eyes or embracing 
ortions 55 which embrace' and are inde 

pendently movable upon said rod 47. SU as 
to be brought in engagement with said stops 
50 and 51, as the water rises or falls, to move 
the rod 47 in either direction, as the case 
may be, and by means of the ever or arm 44, 
which is moved going opening or 
sing said valve 42, as will be clearly evi 
ent. 
Leading from the tank, receiver or con 

denser 34 is a 
from the interior of the tank or receiver at a 
point above the point of inlet between the pipe 
33 and the said tank or receiver, the said 
pipe 56 being also connected by means of a 
fitting, as .57, with a pipe 58 leading to and 

an actuating lever or arm.44. This lever 

densation in said tank or receiver 21 is a 
float 52, from the opposite portions of which 
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ceiver or tank 34. Extending from the suc 
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stem or rod 78 are a pair of valve-lever ac 
tuating members or elements 80 and S1, 

35 

40 

50 

55 

55 

which there is a valve 74 being connected 

87, adapted to be detachably connected with 
the valve 72; or, for the arrangement be 

within said body is a valve-body or element 
93, which has a perforated top 94, but is 

962,550 

communicating with the suction-chaluber 60 
of a suitable pump, as 59. In the said pipe 58 
is a T-fitting 61, a pipe-connection 62, ill 
which there is a hand operated regulating 
valve 63, being located between said fitting 
62 and the upper interior of the said re 
tion-chamber of Said pump is the usual out 
let or discharge-pipe 64. The reference 
character 65 indicates the steam-cylinder of 
the pump, and 66 is the exhaust which is 
connected there with. Intermediately dis 
posed between the T-fitting 4 in the main 
pipe or line 1 and the inlet (37 of said steam cylinder 65 is a steam-conveying pipe (5S, 
in which pipe are located several T-fittings 
69, 70 and 71 and a waive 72, a pipe 73 in 
with the T-fittings 70 and 71, so as to pro 
vide a by-pass for the purposes to be pres 
ently more fully stated. Exteriding from 
the fitting 5 is another pipe-connection 75 
which communicates with the f-fitting 69 
in the pipe 68 and is provided with a valve 
76. Movably arranged within said receiver 
or tank 34, so as to ride upon the surface 
of the water of condensation in said receiver 
or tank, is a float 77, said float being pro 
vided with a vertical stem or rod 78 which 
extends through and is slidably arranged in 
a guide 79 in the top of the said tank or 
receiver. Suitably connected with the said 

preferably of the construction shown in 
Ifigs. 3 and 4 of the drawings, and consist 
ing of link-shaped devices, the sides 82 and 
83 of which may be provided with holes or 
perforations 86 for the insertion of an en 
gaging pin bolt or stud 85, and one of the 
sides, as 82, being preferably, formed with 
an open portion 84 for the arrangement 
between the sides of the member or element 
80 of a valve-spindle operating an or lever 

tween the sides of the other member or ele 
ment 81 of a valve-spindle operating arm 
or lever 88, adapted to be detachably con 
nected with the valve 76. 

Referririg now to Fig. 2 of the drawings, 
it will be seen that the radiator-valve 9, pre viously mentioned comprises a suitabiy 
formed main hollow or chambered body 89 
provided with a suitable inlet, 90 and an out let 91. Rotatably disposed upon a seat 92 

open at the botton, as at 95, so as to form a 
chamber 96. The purpose of this perforated 
top 94 is to permit sufficient fluid, as steann, 
to pass upon the other side of said top, that 
the valve-body or element 93 will be bal 
anced. In its side 97 the said valve-body or 
element 93 is made with an opening 98, 

3. 

adapted to be moved over the opening of 
the outlet 91, so as to provide a direct pas 
sageway for the heating Inedium entering at 
90 into the chamber 96 and through the 
opening 98 and outlet 91 to the radiator, as 
will be clearly evident; but the parts being 
ai'i'anged so that said opening 98 is noved 
away from the outlet 91, so as to close the 
passageway for the steam to the radiator. 
Upon the upper closed top 94 of the said 
valve-body or element 93 is an upwardly ex 
tending projection or lig 99 upon which is 
arranged a socket-like end-portion 101 of an 
operating stem 100 which is provided at its 
upper end-portion with a suitably disposed 
operating handle 102. The upper portion 
of the said main hollow or chambered body 
S9 is formed with a screw-threaded part 103 
upon which is screwed a suitably fortined 
closing cap or bonnet 104. This cap or 
bonnet 104 is made with a suitable screw 
threaded neck or 'open part, as 105, through 
which the valve-stein 100 exteids, as shown, 
and upon the upper portion of the said bon 
let or cap 104 is a chambered member or 90 
onnef. 106 which is provided with an in 

ternally screw-threaded portion 107, so as to 
be adapted to be Screwed upon the screw 
threaded portion of the closing cap or bonnet 
104. Upon its upper portion the said anem 
ber or bonnet 106 is made with a tubular 
part 108, through which the valve-stem ex 
tends and is rotatively arranged therein as 
shown. Suitably arranged within the cham 
bered part of the closing cap or bonnet i06, 
resting directly upon a closing endportion 

7 G 

75 

80 

95 

109, forming a valve-seat, is a packing gas 
ket 110, or a lunetal disk may be used, said 
disk resting upon said portion 109 which 
in that case is ground to provide a ground 
joint. The operating sten or spindle 100 is 
provided with a lange 111, resting directly 
upon said gasket or packing disk 110, a 
spring 112, which . is arranged within the 
chamber 113 and which encircles the said 
used for pressing the annular flange 111 
down upon the said packing disk 110 for re 
taining it in its operative position, as will 
be clearly evident. If desired another pack ing disk 114 may also be arranged, in the 
manner shown in said Fig. 2 of the drawings, 
and held in the said position, as shown, by 
means of an annular off-set 115 of the clos 
ing cap or bonnet 104, when the latter is 

0 

spindle 100, in the manner shown, being 

15 

20 

screwed down upon the hollow or chambered 
body 89. In this manner I have provided a 
packless and quick-opening radiator valye, 
which at no time requires any packing and 
insures against the leakage of steam around 
the stem of the valve. The valve is quick 
opening, about one-quarter of a turn open 
ing and closing the outlet 91, and I have pro 
duced a sinnply constructed radiator-valve 
which is admirably adapted for use in 

25 
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vacuum steam heating systems, because there 
can be no leakage as with the ordinary 
packed radiator valves, which no matter how 
carefully they are packed about the valve 
stem, will with constant use wear away, and 
very often after a few operations a sufficient 
leak will develop around the packed stem of 

... the valve to make it impossible to hold the 
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vacuum on that particular radiator. Referring now more particularly to Figs. 
5 and 6 of the drawings in which I have 
shown a construction of drainage or dis 
charge valve, the same consists, essentially, 
of a tubular body or member, as 14, which is 
open at both ends, as at 116 and 117, the end 
117 being suitable for attachment to the pipe 
15; and, the upper end-portion of the said 
tubular member being provided with an ex 
termal screw-thread 11S, upon which is 
screwed a closing cap 119 preferably pro 
vided with an annular projection 120 for 
screwing the cap in place. Extending from 
the one side of the said tubular member 14 
is an externally screw-threaded tubular por 
tion or element 121, which is adapted to be 
connected with the pipe 13 leading from the 
radiator 11, and forms a suitable inlet into 
the interior of the said tubular body 14, as 
will be clearly understood. An angular 
valve-seat 122 may be provided, and ar 
ranged upon the said valve-seat, so as to 
close the same by means of its own weight, 
is a suitable valve-disk or plate 123, the 
said disk or plate being provided with Suit 
ably formed ears or lugs 124, for arranging 
said ears or lugs over a pin or pintle, 125 for 

4. 
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operatively connecting the said valve-disk 
or plate to a perforated ear or lug. 126, so 
that the valve disk or plate 123 will be se 
cured in its operative position in a hinge 
like manner. The said disk or plate 128 
ay be provided with a yoke-shaped member 

127 with which is connected a stem. This 
stem 128 has pivotally connected therewith 
an upwardly extending rod 129 which has 
arranged thereon and has suitably secured 
thereto a counterbalancing disk. 130 of sub 
stantially the same or of a slightly larger 
area than that of the valve-disk or plate 128, 
said disk 130 being suitably fitted in the an 
nular portion 131 of the tubular member 14, 
and being capable of a free slidable move 
ment therein. The said valve-disk or plate 
123 is provided with a small orifice or hole 
132 which is covered by a small valve-disk 
or plate 133, normally held in its closed po 
sition by a spring 134, said parts being ar 
ranged substantially in the manner shown 
in said Fig. 5 of the drawings. . . . 

Having in the foregoing description set 
forth in a general way, one arrangement of 
devices and instrumentalities for producing 
a vacuum steam-heating system embodying 
the principles of my present invention, 
will now briefly set forth the method of its 

962,550 
operation. In practical use and assuming 
that it is desired to use steam at or below at mospheric pressure, the valve 74 is set so. 
that it is only partially open, the valve 72 
being closed and the valve-operating armor 
lever 87 being connected with the projecting 
end of the valve-spindle and its end-portion 

70 

being inserted between the sides of the de 
vice 80, in the manner shown. It will be 
well to mention here, that the other valve 75 
operating arm or lever 88, however, is de 
tached from the projecting end of the spin 
dle of the valve 76, because it is not desirable 
-to actuate the said valve 76, at this time. 
When exhaust steam is used for heating 

purposes, the valve 3 in the pipe 1, is closed 
and valve 2 is opened. The live steam en 
ters through pipe 1 into the pipe 73; and 
through the partially open valve 74 in said 
pipe 73, passing into the steam-cylinder 65 
of the pump 59, and being exhausted at 66. 

the valve 74 a slow movement of the pump 
is produced with the result that the air is 
drawn by suction from the radiator 11 into 
the pipe-connection 13 and the orifice 132 in 
the disk or 

valve-disk or plate 133, the several regulat 
ing valves 23, 26, 36 and 63 being set so as to 
regulate the area of the passages in the pipes 
22, 25, 31 and 62 in which the regulating 
valves are placed. The air is thereupon 
sucked through the pipes 15, 17, 22 and 24 
into the receiver or tank 21, and from said 
receiver or tank 21, through the pipes 25, 28, 
31, 35 and 37 into the receiver or tank 34. 
From within this recéiver or tank 34 air is 
sucked into and through the pipe 62 and 
part of the pipe 58 into the suction-chamber 
60 of the pump 59, being finally expelled 
through the discharge pipe 64. At the same 
time, the small orifice 132 is such that a 
smaller vacuum is produced in the radiator 
than in the vertical return-risers, the area 
of the disk 130 being practically the same as 
that of the valve-disk or 
any action of the disk or plate 123 swinging 
open is counteracted by the counterbal 
ancing disk 130. The arrangement of the 
cap 119 upon the upper portion of the valve 

80 

85 

Owing to the partially open condition of 

90 

plate 123 of the discharge or . . 
drainage valve 14, suitably lifting the small 

95 
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late 123 so that . 

lls 

casing 14 is such that it does not fit tight, . 
whereby some air is permitted to enter the 
valve-casing above the counterbalancing disk 
130, and thus aids in causing said disk to 
counteract the opening movement of the 
valve-disk or plate 123. The same results 
take place in all other radiators upon the 
riser i7, or those arranged in the line of pip 
ing of which the pipes 40 and 38 are part. 
The radiator-valve.9 having also been 
opened, exhaust steam enters from the pipe 
7through the pipe-connections 8 and 10 into 

120 

125 

the radiator 11, for heating purposes. A 
vacuum having thus been produced, the 130 
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valves 23, 26 and 83 are now closed so that 
the water of condensation and any vapol' 
thai, may coine from the radiator will be 
caused to flow directly into the bottom of 
the closed water-receiver and coindenser, the 

stean as soon as it. connes in con 
the cold body of water, always in 
52ing immediately condensed into 

vapor or 
. 

the tank, 
yaay'. - 

Any ordinary amount of water of con 
densation 
diators ii., flows through the orifice 132, 
--, the pipe-connection 3, and thence g 

thiotigi, he pipes 13, 17 and 20 into the bot 
ion of the receiver or tank 2, iocated at 
the bottorn of the return-riser. The rising 
water in each receiver or talk 21 finally 
floats the foat. 52, so as to cause the same to 
movg upward, at the same time, sealing the 
inlet, to pipe 24. The upward moveilent of 
the ig33, 52, brings the ar'in 53 against the 
stop 3G, vihereby the rod or steni 47 is also 
noved in an upward direction, so that the 
valve-operating aim or lever 44 is operated 
SO 38 to open the valve 42. The water then. 
flows froja said receiver or tank 2, into and 
through the pipes 41, 28, 31, and 33, into the 
bottom of the main receiver or tank 34, 
where the water of condensation is collected. 
in iike insister, all other water of condensa 
tion coining through the pipe 40, passes 
through the pipes 38, 31 and 33 into the bot 
i (; of the tank or receiver 34. As the wa 
ter in said tank or receiver 34 rises, it lifts 
the float 77, and produces an upward move 
insent of the stem or rod 78, and the device 
80 céinnected with said stem or rod, the wa 
i.e. at the same time sealing the inlet end 
of he pipe 37. The upward novement of 
the Sid device 80, by means of the pin, stud, 
or he like, 85, being brought in lifting en 
gagement with the end of the valve-operat 
ing arm or lever S7, moves the latter and 
opens wide the valve 2. A ful supply of 
live steamh, from the pipe 1, is thereby per 
initted to enter the steam-chainniper or cyli 
in ei' of the pimp, through the pipe 68, so 
as to cause the rapid working of the latter. 
The resilt, will be that the excessive collec 
tion of tie water of condensation in the 
tanks, or 'eceivers 34 and 21, will be pumped 
there from, and will be exhausted at the 
pulp through the outlet pipe 64, as will be 
clearly understood. The lowering levels of 
the different bodies of water, in the receivers 
()' tanks 34 and 21, produce a lovered con 
dition of the this again closed and the valve 42 is also closed, 
this ringing the entire system once more 
down to its normal condition, for the repeti 
tion of the various steps in the aethod or 
process hereinabove described. 

is case of a large supply of water of con 
desafio) in the radiator, at such title after 

resulting in the radiator or ra-, 

so that the valve 72 is 

have collected in the pipe connections be 
twice: the raciliator and the drainage valve 
14, when the pump is rapidly set in opera 
tion, the increased supply of water lifts the 
said disk or valve or plate 123 to such a 
degree. that the water of concensation is 
suddenly removed, in the same manner as 
above described. In case the exhaust from 
the steam-engine or other source of supply 
is insufficient to properly heat the radiators, 
it may be desired to periodically admit live 
steam into the radiators. To do this the 
valve-operating lever or arm 88 is now con 
nected with the end of the valve-spindle of 
the valve 76, the end-portion of the lever or 
alm 88 being arranged between the sides of 
the device 31, so as to rest upon the pin or 
stud 85 of said device. The upward move 
inent of the rod or stem 78, also moves said 
device 81 in an upward direction, so that the 
valve 76 is opened, whereby live steam from 
the pipes 1 and 68 enters the pipe 75 and 
then passes into the riser 18 and through the 
pipes 8 and 10 and the valve 9 into the radia 
tors, in addition to the Supply of exhaust 
steam, as will be clearly understood. The 
lowering of the water-level in the receiver 
or tank 34 again produces the closed condi 
tion of the valve 76, so that only exhaust 
steam is admitted to the radiators. The arm 
or lever 88 can thereupon be again discon 
nected, or left in its connected relation, so 
that the valve 76 will be intermittently 
opened and closed, so that live steam will 
be periodically admitted into the radiators, 
P ... p. if found desirable. By also opening the 
valve 8 live steam can be directly admitted 
into the risers and radiators from the main 
steam-pipe 1, in the case that it is necessary 
to make repairs to the other parts of the 
system, or otherwise. n 
Froin the foregoing, description of my 

present invention it will be seen that I have 
devised a simply constructed and efficiently 
operating steam-heating system or appara 
tus in which the vacuum-producing source is 
automatically controlled by the water of con 
densation, so as to maintain a vacuum in the 
radiators and keep them free from the water 
of condensation, the general arrangement, 
and construction of the parts being such that 
all the noises due to hammering are fully 
over&ome. 

claim :- . . . . 
1. A heating system comprising a radia. 

tor, a main pipe leading to and connected 
with said radiator, and a pump, said pump 
having a steam and a suction chamber, i. 
return-riser leading from said radiator, a 
valve in said main pipe for admitting live 
steam to the radiator, said valve being nor 
mally "closed, a pipe connected with and 
leading from said main pipe to the steam 
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chamber of the pump, an aitomatically con 
the valve) has seen kept closed, or that may trolled valve in said last - mentioned pipe, 
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pipe-connections between the suction cham 
ber of the pump and the return-riser for 
producing a vacuum in the radiator, and in 
strumentalities located between said pipe 
connections and provided with means oper 
ated from the water of condensation for 
periodically opening and closing the valve 
in said main pipe, and automatically con 
trolling the valve in the pipe leading from 
said main pipe to the steam-chamber of the 
pump. 

5 

2. A heating systern comprising a radia 
tor, a main pipe leading to and connected. 
with said radiator, and a pump, said pump 
having a steam and a suction chamber, a 
return-riser leading from said radiator, a 
valve in said main pipe for admitting live 
steam to the radiator, said valve being nor 
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mally closed, a pipe connected with and 
leading from said main pipe to the steam 
chamber of the pump, an automatically con 
trolled valve in said last-mentioned pipe, 
pipe-connections between the suction chan 
ber of the pump and the return-riser for 
producing a vacuum in the radiator, and an 
air and water receiver and condenser located 
between said pipe - connections, and means 
connected to said air and water-receiver and 
condenser, and operated from the water of 
condensation in said receiver and condenser 
for periodically opening and closing the 
valve in said main pipe, and automatically 
controlling the valve in the pipe leading 
from said Inain pipe to the steam-chamber 
of the pump. . . . : , - 

3. A heating system comprising a radi 
ator, a main pipe leading to and connected 
with said radiator, a return-riser extending 
from said radiator, and a pump, said pump 
having a steam chamber and a suction cham 
ber, a pipe between said main pipe and the 
steam-chamber of the pump, a valve in said 
pipe, said valve being only partially open 
so as to admit a limited quantity of steam 
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to the steam-chamber of the pump for slowly 
operating the same, a by-pass pipe connected 
with said pipe on opposite sides of said par 
tially closed valve, a normally closed valve 
in said by-pass pipe, pipe connections be: 
tween the suction chamber of the pump and 
the return-riser for producing a vacuum in 
the radiator, and instrumentalities located 
between said pipe-connections for automatic 
ally controlling the said valve in said by 
pass pipe and the operation of the plump by 
means of the water of condensation. 

4. A heating system comprising a radi 
ator, a main pipe leading to and connected 
with said radiator, a return-riser extending 
from said radiator and a pump, said pump. 
having a steam chamber and a suction cham 
ber, a pipe between said main pipe, and the 
steam-chamber of the punip, a valve in said 
pipe, said valve being only partially open 
so as to admit a limited quantity of steam 
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to the steam chamber of the pump for iotyls operating the same, a by-pass pipe coinected 
with said pipe on opposite sides of said par 
tially closed valve, a normally closed valve in said by-pass pipe, pipe connections be: 
tween the suction chamber of the pump aid 
the return-riser for producing a vacuura in 
the radiator, and instrumentalities located 
between said pipe-connections for autonatic 
ally controlling the said valve in said by 75 
pass pipe and the operation of the pump 
by means of the water of condensation, and 
also being adapted to act as a sealing means. 
for preventing the escape of any vapor from 
the return-riser. 

5. A heating system comprising a radi 
ator, a main pipe leading to and connected 
with said radiator, a return-riser extending 
from said radiator, and a pump, said punp 
having a steam chamber and a suction chain 
ber, a pipe between said main pipe and the 
steam-chamber of the pump, a valve in said. 
pipe, said valve being only partially open 
so as to admit a limited quantity of steam 
to the steam-chamber of the pump for slowly 
operating the same, a bypass pipe connected 
with said pipé on opposite sides of said par 
tially closed valve, a normally closed waive 
in said by-pass pipe, a closed tank for re 
ceiving water of condensation, said tank be 
ing in communication with the discharge end 
of the return riser and the suction chamber 
of the pump, a float floating upon the St. 
face of the water of condensation in said 
tank, and means connected with and oper- 100 
ated from said float for opening and closing 
the normally closed valve in said by-pass 
pipe, all arranged to exhaust the air from 
the radiator and withdraw the excess water 
of condensation from the tank. 

6. A heating system comprising a radi 
ator, a main pipe leading. to and connected 
with said radiator, a return-riser extending 
from said radiator, and a pump, said pump 
having a steam chamber and a suction cham- li 
ber, a pipe between said main pipe and the 
steam-chamber of the pump, a valve in said 
pipe, said valve being only partially open 
so as to admit a limited quantity of steam 
to the steam-chamber of the pump for slowly 
operating the sane, a by-pass pipe connected 
with said pipe on opposite sides of said a 
partially closed valve, a normally. closed 
valve in said by-pass pipe, a closed tank 
for receiving water of codensation, said 
tank being in communication with the dis 
charge end of the return riser and the suc 
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tion chamber of the pump, a float floating 
upon the surface of the water of condensa 
tion in said tank, and means connected with ? 
and operated from said float for opening. 
and closing the normally closed waive in 
said by-pass pipe, all arranged to exhaust 
the air from the radiator and withdraw the 
excess water of condensation from the tarik, 3 
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and also being adapted to act as a sealing 
means for preventing the escape of any va. 
por from the return riser. 

7. In a heating system, a radiator and re 
turn-riser, means for supplying a heating 
medium to said radiator, a return-valve lo 
cated between said radiator and said riser, 
said return-valve being constructed to op 
erate automatically and allow the passage 
of air as well as small quantities of water 
from the radiator, and also opening wide for the passage of increased qitantities of 
water of condensation from the radiator, a 

15 

20 

25 

with said 

pump comprising a steam chamber and a 
Suction chamber, a pipe leading from the 
main pipe to said pump, a valve in said 
pipe, said valve bein E. partially open so 
as to admit a limited quantity of steam to 
the steam-chamber of the pump for slowly 
operating the same, a by-pass pipe connected 

pipe on opposite sides of said par 
tially closed valve, a normally closed valve 
in said by-pass pipe, a closed tank for re 
ceiving water. of condensation, a pipe con 
nection between the return-riser and said 
tank, a pipe connecting said tank with the 
suction chamber of the pump, a float float 
ing upon the surface of the water of conden 
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sation in said tank, and means connected 
with and operated from said float for open 
ing and closing the normally closed valve 
in said by-passpipe, all arranged to exhaust 
the air from the radiator and withdraw the 
excess water of condensation from the tank. 

8. In a heating system, a radiator and re 

medium to said radiator, a return-valve lo 
cated between said radiator and said riser, 
said return-valve being constructed to op erate automatically and allow the passage of 
air as well as small quantities of water from 
the radiator, and also opening wide for the 
passage of increased quantities of water of 
condensation from the radiator, a pump 
comprising a steam chamber and a suction 
chamber, a pipe leading from the main pipe 
to said pump, a valve in said pipe, said valve 
being only partially open so as to admit a 
limited quantity of steam to the steam-cham 
ber of the pump for slowly operating the 
same, a by-pass pipe connected with said pipe on opposite sides of said partially 
closed valvé, a normally closed valve in said 
by-pass pipe, a closed tank for regeiving, 
water of condensation, a pipe connection be 
tween the return-riser and said tank, a pipe 
connecting said tank with the suction cham 
ber of the pump, a float floating upon the 
surface of the water of condensation in said 
tank, and means connected with and op 
erated from said float for opening and clos 
ing the normally closed valve in said by-pass 
pipe, all arranged to exhaust the air 
the radiator and withdraw the excess water 
of condensation from the tank, and a sealing 
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means in said system of piping for prevent 
ing the escape of any vapor from the return 
riser, substantially as and for the purposes. 
set forth. 

9. In a steam-heating apparatus, a vacu 
um-producing source, a main pipe with which 
said vacuum-producing Source is connected, 
a radiator, said radiator being also con 
nected with said main pipe, a closed tank be 
low the radiator for receiving water of con 
densation, a pipe-connection between the ra 
diator and said tank, and a main closed. 
tank for receiving water of condensation 
from said first-mentioned tank, a pipe-con 
nection between said tanks, a normally closed 
valve in said pipe-connection, and a float in 
said first-mentioned tank, means connected 
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to and operated by said float for automatic 
ally opening and closing said valve, a pipe 
connecting said main tank with the vacuum 
producing source, and means in said main 
tank and connected to said vacuum-produc 
ing source, said means being operated by the 
rise and fall of the water of condensation in 
said main tank for automatically controlling 
the vacuum-producing source, all arranged to 
exhaust the air from said radiator and with 
draw the excess-water of condensation from 
said tanks. 

10. In a steam-heating apparatus, a steam 
pump, a main pipe with which said vacuum 
producing source is connected, 'a radiator, 
main pipe, a closed tank below the radiator 

g water of condensation, for receivin a pipe 
connection between the radiator and said 
tank, and a main closed tank, for receiving 
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the water of condensation from said first 
mentioned tank, a pipe-connection between 
said tanks, a normally closed valve in said 
pipe-connection, and a f 
mentioned tank, means connected to and op 
erated by said float for automatically open 
ing and closing said valve, a pipe connecting 
said main tank. with the suction-end of the 
pump, and means connected to said main 
tank and operated by the rise and fall of the 
water of condensation in said main tank for 
automatically controlling the pump, alar 
ranged to exhaust the air from the radiator 
and withdraw the excess water of condensa 
tion from said tanks. . . . . 

11. In a heating system, a main pipe, a ra 
diator, a pipe for conveying a heating fluid 
to the dE. a pump comprising a steam 
chamber and a suction-chamber, a pipe lead 
ing from said main pipe to said pump for 
conveying steam to the steam chamber of 
said pump, a closed tank below the radiator 
for receiving water of condensation, a pipe 

etween the radiator and said 
tank, and a main closed tank for receiving 
the water of condensation from said first 
mentioned tank, a pipe-connection between 
said tanks, a normally closed valve in said 

said radiator being also connected with said 
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pipe-connection, and a float in Said first 
mentioned tank, means connected to and 
operated by said float for automatically 
opening and closing said valve, a pipe con 
necting said maintank with the suction 
chamber of the pump, and means connected 
to said main tank and operated by the rise 
and fall of the water of condensation in 
said main tank for automatically control 
ling said pump, all arranged to exhaust the 
air from the radiator and withdraw the ex 
cess water of condensation from said tanks, 

12. In a heating system, a main pipe, a 
radiator, a pipe for conveying a heating 
fluid to the radiator, a pump comprising a 
steam chamber and a suction chamber, a 
pipe leading from said main pipe to said 
pump, a valve in said pipe, Said valve being 
only partially open so as to admit a limited 
quantity of steam to the steam chamber of 
the pump for slowly operating the same, a 
by-pass pipe connected with said pipe on 
opposite sides of said partially closed valve, 
a normally closed valve in said by-pass 
pipe, a closed tank below the radiator for 
receiving water of condensation, a pipe-con 
nection between the radiator and said tank, 
and a main closed tank for receiving the 
water of condensation from said first-men 
tioned tank, a pipe-connection between said 
tanks, a normally closed valve in said pipe 
connection, and a float in said first-meil 
tioned tank, neans connected to and oper 
ated by said float for automatically opening 
and closing said valve, a pipe connecting 
said main tink with the suction-chamber of 
the pump, a float upon the surface of the 
water of condensation in said main tank, 
and means connected with and operated 
from said float for opening and closing the 
nortnally closed valve in said by-pass pipe, 
all arranged to exhaust the air from the 
condensation from said tanks. 

13. In a steam-heating apparatus, a vac 
uunprofucing source, a main pipe with 
which said vacuum-producing source is con 
nected, a radiator, and return-riser, a closed 
tank below the radiator for receiving water 
of condensation, a pipe-connection between 
the return-riser and said tank, and a main. 
closed tank for receiving water of conden 
sation from said first-imentioned tank, a 
pipe-connection between said tanks, a nor 
mally closed valve in said pipe-connection, 
and a float in said first-mentioned tank, 
means connected to and operated by said 
float for automatically opening and closing 
said valve, a pipe connecting said main tank 
with the vacuum-producing source, and 
means connected to said main tank and op 
erated by the rise and fall of the water of pondensation in said main tank for auto matically controlling the vacuum-producing 
source, all arranged to exhaust, the air from 
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said radiator and withdraw the excess water 
of condensation from said tanks, and also 
being adapted to act as a sealing means in 
the systeni of piping for preventing the es 
cape of any vapor from the return rise, 
when the water in said first-mentioned tank 
reaches a predetermined height. 

14. In a steam-heating apparatus, a stealin 
pump, a main pipe connect ...ith said pump, 
a radiator and return riser, a closed tank 
below the radiator for receiving water of 
condensation, a pipe-connection between the 
return-riser and said tank, and a main closed 
tank for receiving the water of condensation 
fron said first-mentioned tank, a pipe-con 
nection between said talks, a normally closed 
valve in said pipe-conjection, and a float in 
said first-inentioned tank, aneans cois nected 
to and operated by said float for automat 
ically opening and closing said valve, a pipe 
connecting said inain tank with the suction 
end of the pump, and means connected to 
said main tank and operated by the rise 
and fall of the water of condensation in Said 
main tank for automatically controlling the 
pump, all arranged to exhaust, the air from 
the radiator and withdraw the excess water 
of condensation from said tanks, and being 
adapted to act as a sealing means in the sys 
ten of piping for preventing the escape of 
any vapor from the return-riser when the 
water in said first-neitie? t tank reaches a 
predetermined height. 

). 5. In a heating system, a main pipe, a 
radiator, a pipe for conveying a heating 
luid to the radiator, and a return-riser, a 
pump comprising a steam chataber and a 
suction-chamber, a pipe leading frona said 
main pipe to said pump for conveying steam 
to the steam chamber of said pil inp, a closed 
tank beiow, the radiator for receiving water 
of condensation, a pipe-connection between 
the return-riser and said tank, and a main 
closed tank for receiving the water of con 
densation from said first-mentioned tank, a 
pipe-connection between said tanks, a nor 
mally closed valve in said pipe-connection, 
and a float in said irst - mentioned tank, 
means connected to and operated by said 
float for automatically opening and closing 
said valve, a pipe connecting said main tank 
with the suction-chamber of the pump, and 
means connected to said main tank and op 
erated by the rise and fall of the water of 
condensation in said main tank for auto matically controlling said pump, all ar 
ranged to exhaust the air from the radiator 
and withdraw the ex?ess water of conden 
sation from Said tanks, and also being 
adapted to act as a sealing means in the 
system, of piping for preventing the escape 
of any vapor from the return-riser when the 
water in the first-mentioned tank reaches a predetermined height. 

16. In a heating system, a main pipe, a 

80 

85 

90 

00 

05 

() 

15 

12C 

25 

3. 



5 

5 

3. 5 

40 

45 

55 

60 

962,330 

radiator, a pipe for conveying a heating 
fluid to the radiator, and a return-riser, a 
pump comprising a steam chamber and a 
suction chamber; a pipe leading from said 
main ipe to said pimp, a valve in said 
pipe, said valve being only partially open. So 
as to admit a limited quantity of steam to 
the steam chamber of the pump for slowly 
(perating the same, a by-pass pipe con 
nected with said pipe on opposite sides of 
said partially closed valve, a normally closed 
valve in said by-pass pipe, a closed tank 
below the radiator for receiving water of 
condelisation, a pipe-connection between the 
return-riser and said tank, and a main closed 
tank for receiving the water of condensation 
from said first-mentioned tank, a pipe-con 
nection between said tanks, a normally 
closed valve in said pipe-connection, and 
a float in said first-nentioned tank for auto 
matically opening and closing said valve, a 
pipé connecting said main tank with the 
suction-chamber of the pump, a float upon 
the surface of the water of condensation in 
said main tank. and means connected with 
said float and said valve in the by-pass pipe, 
said means being operated from said float 
for opening and closing the normally closed 
valve in Said by-pass pipe, all arranged to 
exhaust the air from the radiator and with 
draw the excess water of condensation from 
Said talks, and adapted to act as a sealing 
means in the system of piping for prevent 
ing the escape of any vapor from the return 
riser when the water in the first-mentioned 
tank rises to a predetermined height. 

17. In a heating system, a radiator and re 
turn-riser, means for supplying a heating 
medium to said radiator, a return-valve lo 
'ated between said radiator and said riser, 
said return-valve being constructed to oper 
ate automatically and allow the passage of 
air as well as small quantities of water from 
the radiator and also opening wide for the 
passage of increased quantities of water of 
condensation from the radiator, a vacuum 
producing source in said piping, a closed 
tank below said radiator for receiving wa 
ter of condensation, a pipe-connection be 
tween the return-riser and said tank, and a 
main closed tank for receiving the water of 
condensation from said first-mentioned tank, 
a pipe-connection between said tanks, a nor 
mally closed valve in said pipe-connection, 
and a float in said first-mentioned tank, 
means connected to and operated by said 
float for automatically opening and closing 
said valve, a pipe connecting said main tank 
with the vacuum - producing source, and 
means connected to said main tank and op 
erated by the rise and fall of the water of 
condensation in Said main tank for auto 
imatically controlling the vacuum-producing 
source, all arranged to exhaust the air from 

said radiator and withdraw the excess water 
of condensation from said tanks. 

18. in a heating system, a radiator and re 
turn-riser, means for supplying a heating 
medium to said radiator, a return-valve lo 
cated between said radiator and said riser, 
said return-valve being constructed to oper 
ate automatically and allow the passage of 
air as well as small quantities of water from 
the radiator, and also opening wide for the 
passage of increased quantities of water of 
condensation from the radiator, a steam 
pump; a closed tank below the radiator for 
receiving the water of condensation, a pipe 
connection between the return-riser and said 
tank, and a main closed tank for receiving 
the water of condensation from Said first 
mentioned tank, a pipe-connection between 
said tanks, a normally closed valve in Said 
pipe-connection, and a float in Said first 
mentioned tank, means connected to and op 
erated by said float for automatically open 
ing and closing said valve, a pipe connecting 
said main tank with the suction-end of the 
pump, and means connected to said inain 
tank and operated by the rise and fall of the 
water of condensation in said tank for auto 
matically controlling the pump, all arranged 
to exhaust the air from the radiator and 
withdraw the excess water of condensation 
from said tanks. . 

19. In a heating system, a main pipe, a 
radiator and return-riser, a return-valve lo 
cated between said radiator and said riser, 
said return-valve being constructed to op 
erate automatically and allow the passage of 
air as well as Small quantities of water from 
the radiator, and also opening wide for the 
passage of increased quantities of water of 
condensation from the radiator, a pipe for 
conveying a heating vapor or steam to the 
radiator, a pump comprising a steam-cham 
ber and a suction-chamber, a pipe leading 
from said main pipe to said pump for con 
veying steam to the steam chamber of Said 
pimp, a closed tank below said radiator, and 
riser for receiving the water of condensation, 
a pipe-connection between the return-riser 
and said tank, and a main closed tank for 
receiving the water of condensation from 
said first-mentioned tank, a pipe-connection 
between said tanks, a normally closed valve 
in said pipe-connection, and a float in Said 
first-mentioned tank, means connected to and 
operated by said float for automatically 
opening and closing said valve, a pipe con 
necting said main tank with the Suction 
chamber of the pump, and means connected 
to said main tank and operated by the rise 
and fall of the water of condensation in said 
main tank for automatically controlling said 
pump, all arranged to exhaust the air from . 
the radiator and withdraw the excess water 
of condensation from said tanks. 
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20. In a heating system, a main pipe, a 
radiator and returniser, a return-valve lo 
cated between said radiator and said risel', 
said return-valve being constructed to oper 
ate automatically and allow the passage of 
air as well as small quantities of water from 
the radiator, and also opening wide for the 
passage of increased quantities of water of 
condensation from the radiator, a pipe for 
conveying a heating vapor or steam to the 
radiator, a pump comprising a steam-chain 
ber and an exhaust chamber, a pipe lead 
ing from the main steam pipe to said pump, 
a valve in said pipe, said valve being only 
partially open so as to admit a limited quan 
tity of steam to the steam-chanaber of the punp for slowly operating the same, a by 
pass pipe connected with said pipe on oppo 
site sides of said partially closed valve, a 
normally closed valve in said by-pass pipe, 
a closed tank below the radiator for receiv 
ing the water of condensation, a pipe-con 
nection between the return-riser and said 
tank, and a main closed tank for receiving 
the water of condensation from Said first 
mentioned tank, a pipe-connection between 
said tanks, a normally closed valve in salt 
pipe-connection, and a float in said first 
mentioned tank, means connected to and op 
erated by said float for automatically open 
ing and closing said valve, a pipe connecting 
said main tank with the suction chamber of 
the pump, a float upon the surface of the 
water of condensation in said maili tank, and 
means connected with Said float fur opening 
and closing line normally closed valve in 
said by-pass pipe, all arranged to exhaust 
the air from the radiator and withdraw the 
excess water of condensation from Said 
tanks. 

21. In a heating system, a radiator and 
return-riser, means for supplying a heating 
medium to said radiator, a return-valve lo 
cated between said radiator and said riser, 
said return-valve being constructed to oper 
ate automatically and allow the passage of 
air as well as Small quantities of water from 
the radiator, and also opening wide for the 
passage of increased quantities of water of 
condensation from the radiator, a vacuum 
producing source, a closed tank below said 
radiator for receiving water of condensa 
tion, a pipe-connection between the return 
riser and said tank, and a main closed tank 
for receiving the water of condensation from 
said first-mentioned tank, a pipe-connection 
between said tanks, a normally closed valve 
in said pipe-connection, and a float in said 
first-mentioned tank, means connected to 
and operated by said float for automatically 
opening and closing said valve, a pipe con 
necting said tank with the vacuum-produc 
ing, source, and means connected to said 
main tank and operated by the rise and fall 
of the water of condensation in said main 
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tank for automatically controlling the vac 
utun-producing source, all arranged to ex 
laust the air fron said radiator and with 
draw the excess water of condensation from 
said tanks, and also being adapted to act as 
a sealing menuber in the system of piping 
for preventing the escape of any vapor from 
the return-risei' when the water in the first 
mentioned tank is at a predetermined 
height. 

22. In a heating system, a radiator and 
return-riser, means for supplying a heating 
medium to said radiator, a return-valve lo 
cated between said radiator and said riser, 
said return-valve being constructed to oper 
ate automatically and allow the passage of 
air as well as small quantities of water from 
the radiator, and also opening wide for the 
passage of increased quantities of water of 
condensation from the radiator, a steam 
pump, a closed, tank below the radiator for 
receiving the water of condensation, a pipe 
connection between the return-riser and said 
tank, and a main closed tank for receiving 
the water of coldensation from said first 
inentionel tank, a pipe-connection between 
said tanks, a normally closed valve in said 
pipe-connection, and a float in said first 
in entioned tank, means connected to and op 
rated by said float for automatically open 
ing and closing said valve, a pipe connecting 
said main tank with the suction-end of the 
tip, and means connected to said main 

tank and operated by the rise and fall of 
the water of condensation in said tank for 
attomatically controlling the pump, all ar 
'anged to exhaust the air from the radiator 
and withdraw the excess water of condensa 
tion from said tanks, and adapted to act as 
a sealing member in the system of piping 
for preventing the escape of any vapor from 
the riser, when the water in the first-men 
tioned tank is above a predeternlined height. 

23. In a heating system, a main pipe, a 
radiator and return-riser, a return-valve lo 
cated between said radiator and said riser, 
said return-valve being constructed to op 
erate automatically and allow the passage 
of air as well as small quantities of water 
frol) the radiator, and also opening wide 
for the passage of increased quantities of 
Water of condensation from the radiator, a 
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pipe for conveying a heating vapor or steam 
to the radiator, a pump comprising a steam 
chamber and a suction-chamber, a pipe lead 
ing from said main pipe to said pump for 
conveying steam to the steam-chamber of 
said pump, a closed tank below said radiator, 
for receiving the water of condensation, a 
pipe-connection between the return-riser 
and said tank, and a main closed tank for 
receiving the water of condensation, from 
said first-mentioned tank, a pipe-connection 
between said tanks, a normally closed valve 
in said pipe-connection, and a float in said 
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first-mentioned tank, means connected to 
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from the radiator, and also opening wide 
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to said main tank and operated by the rise 

determined height. 

said return-valve being constructed to op 

by-pass pipe connected with said pipe, on 

nection between the return-riser and said 

and operated by said float for automatically 
opening and closing said valve, a pipe con 
necting said maintank with the suction 
chamber of the pump, and means connected 
and fall of the water of condensation in said 
main tank for automatically controlling 
said pump, all arranged to exhaust the air 
from the radiator and withdraw the excess 
water of condensation from said tanks, and 
adapted to act as a sealing member in the 
system of piping for preventing the escape 
of any vapor from the riser when the water 
in the first-mentioned tank is above a pre 

24. In a heating system, a main pipe, a 
radiator and return-riser, a return-valve lo 
cated between said radiator and said riser, 

erate automatically and allow the passage 
of air as well as small quantities of water 
for the passage of increased quantities of 
water of condensation from the radiator, a 
pipe for conveying a heating vapor or steam 
to the radiator, a pump comprising a steam 
chamber and an exhaust chamber, a pipe 
leading from the main steam pipe to said 
pump, a valve in said pipe, said valve being 
only partially open so as to admit a limited 
quantity of steam to the steam-chamber of 
the pump for slowly operating the same, a 
oppositesides of said partially closed valve, 
a normally closed valve in said by-pass pipe, 
a closed tank below the radiator for receiv 
ing the water of condensation, a pipe-con 
tank, and a main closed tank for receiving 
the water of condensation from said first 

.. 

water of condensation in said main tank, 
and means connected with said float for 
\opening and closing the normally closed 
valve in said by-pass pipe, all arranged to 
exhaust the air from the radiator and with 
draw the excess water of condensation from 
said tanks, and adapted to act as a sealing 
member in the system of piping for prevent 
ing the escape of any vapor from the riser, 
when the water in said first-mentioned tank 
is above a predetermined height. 

25. In a heating apparatus, a main heat 
ing fluid-conveying pipe, a radiator con 
nected therewith, a return-riser leading from 
said radiator, an air and water-receiver and 
condenser connected with said return-riser, 
a valve in said main pipe for admitting live 
steam to the radiator, said valve being nor 
mally closed, means for intermittently dis 
charging the water and air from the re 
ceiver and condenser, and means connected 
to said air and water-receiver and condenser 
and operated from the water of condensa 
tion in said receiver and condenser for pe 
riodically opening and closing said valve 
and supplying steam to the radiator. 

26. In a heating apparatus, a mail heat 
ing fluid-conveying pipe, a radiator con 
nected therewith, a return-riser leading 
from said radiator, an air and Water-re 
ceiver and condenser connected with said 
return-riser, a valve in main pipe for ad 
mitting live steam to the radiator, said valve 
being normally closed, a float in said re 
ceiver and condenser, means for intermit 
tently discharging the water and air from 
the receiver and condenser, and means con 
nected with and operated from said float 
for periodically opening and closing said 
valve and supplying the live steam to the 
radiator. 

mentioned tank, a pipe-connection between 
said tanks, a normally closed valve in said 

45 
pipe-connection, and a float in said first 
mentioned tank, means connected to and op 
erated by said float for automatically open 
ing arid closing said valve, a pipe"connecting 
said main tank with the suction chamber of 
the pump, a float upon the surface of the 

In testimony that I claim the invention 
set forth above I have hereunto set my hand 
this 25th day of May, 1908. 

JOHN COLLIS. 
Witnesses: 

FREDK. C. FRAENTZEL, 
F. H. W. FRAENTZEL. 
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