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b STEAM-HEATING SYSTEM.

Spedifeation of Letters Patent. Patented June 28, 18140,
Application filed May 28, 1908. '

gerial Wo. 435,466, -

To all whom it may concern:

"Be it known that I, Joux Corris, a citi-
zen of the United States, residing at New-
ark, in the county of ssex and State of
New Jersey, have invented certain new and
ureful Tmprdvements in Steam-Heating Sys-
tems, and dé hereby declare the following
to be u full, clear, and exact description of
the inventiod, 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 form a part of this specification.

My present invention relates, generally,
{o steam-heating systems for buildings. and,
the invention relates, move particularly, to
2 novel steam-healing system in which the
air is first removed from the apparatus, so
as to produce a suitable vacutim, and steam
is then admitted into the apparatus at or
below atmospheric pressure, all with a view
of providing a simply arvanged circulating
system of pipes and heaters, through which
the heat-producing medium is cirevlated in

" substantially the manner and for the pur-
poses  hereinafter more particularly  set

forth.

My present invention, therefore, has for
its principal object to provide a novel steam-
heating system comprising a civeulating
system of pipes and heaters or adiators
Joeated at different points in said pipes,

through which a heating medium; such as

exhanst steam or live sfeam is to be con-
ducted, the system of pipes being provided

“at a point below or at the bottom of the

return riser or risers with an automatically
operating air and water-reservolr and con-
denser; to. ve used in connection with a nor-

mally slowly working pump or the like for

first "exhausting the air from the pipe-sys-
teny, so as to produce a vacuun, and receiv-
ing the water of condensation in said reser-
voir, the latter being provided with mechan-
ism or devices for autlomatically controlling
the supply of the return water to the vacuum
preducer, such as a pump or other similarly
operating mechanism, so that the source or

‘means for producing the vacuum is anto-

matically controlled by the water of eon-
densation. .

My invention has for its further object
to provide an automatically operating air
and -water reservoif and condenser located
at the end or bettom of the riser, the parts

and connections with the pipes of the system

being such that the escape of any vapor back,
to the vacwm-producing source, such as a
pump oi other suitable mechanis. is elearly
prevented, the air-connections al the bottom
of the rn riser or risers and at the
vaeuun-producing source being sealed, as
will hereinafter more fully appear.

The inveniion has for its further chject
to provide in
sten-heating systeni, a novel means for the
controliing of another valve by the mechan-
isin which is operated by the water of con-
densation, for admitting live steam into the
system, in case that the supply of exhaust
steam is insufficient for the purposes of my

- present invention. : ‘
object of the invention 1s fo s0

A further
arrange the parts which control the supply
of the live sfeam, that the live steam may be

used periodically only, and the operation of

the parts aiso being such that the fow of
3
]

live.steamn will be only enough to supply the

‘heaters or radiators without any wastes.

that is, the supply of live steam being suto-
matically shut off.

Other objects of this invention will be
clearly ‘understood from the following de-
tailed description of this invention; and

are finally to provide a vacunm steam heat-

ing system comprising vavious apparatus
and instrumentalities all arranged to provide
a simple, durable and inexpensive construc-
tion, and one which operates autoimatically
and is most efficient in ity operatioun.

The invention is clearly illusirated in the
accompanying drawings, in which -

Figure 1 is a diagrananatical representa-
tion of a heating system or apparalns em-
bodying the principles of this invention, said

view showing in connection with the system

portions of one lieater or radiator, and por-
tions of the supply-tiser and return pipe or
riger, and an arrangement of air and water-
recelvers
section, suitably located in the system of
piping forming part of said heating appa-
ratus.” Tig. 2 is a vertical section of my
novel form of radiator-valve; Fig. 3 Is an
elevation of a valve-lever actuating element
or device; and Xig. 4 is a transverse section
of the sume, said géction being taken on line
44 in said Fig. 3. Fig. b is a sectional
representation of an automntic drainage

L
()

counection with my- novel
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and condensers, shown in vertical
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valve and alr dispelling device located be-.

tween the outlet of a radistor and a raturp-
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~ pipe; and Fig. 6 is a cross-section of the
. same, said section being represented as taken
in a vertical plane at right- angles to the
plane of the section of the drawing in said
5 Sig. 5. . i o
R %imﬂar characters 'of reference are em-
ployed in all of the above described views, to
mdicate corresponding parts.
"¢ Referring now to the several figures of
-1p the drawings, the reference-character 1 in-
dicates a main steam-pipe, leading from the
main source or steam-generator, such as a
- gteam-poiler, from which live steam ‘can be
_ ‘conducted into and through said pipe. In
15 the present instance, the said pipe 1 has lo-
” cated therein, at, any suitable and convenient
‘positions, & pair of closing and manually
operated valves 2 and 3, the said pipe being
. provided between said valves with a T-fit-
20 ting 4, and at a point béyond said valve 3
“% with suitable fittings 5 and 6, the fitting 6
‘having connected therewith a pipe 7 for con-
veying exhaust steam from any suitable
_ go’int to said fitting 6. - Connected with said
25 fitting 6 is a pipe 8 which is connected with
“a radistor-valve 9, preferaply of the con-
_ ‘struction shown in the drawings and here-
inafter more particularly described. Suit-
-ably connected with said radiator-valve, by
- 30-means of 3 connection, as 10, is-a radiator or
" heater 11 of any known construction.” At-
tached to the outlet 12 of said radiator is a
_ gonnection . 13, preferably made as shown,
. and with which is connected an automatic-
a5 ally operating drainage-valve 14, preferably
- -of the construction shown in the drawings
and subsequently more fully described.
" Leading from said drainage-valve s a suit-
" able pipe-connection which 1s conpected by
4p means of a T-fitting 16 with a return-riser
" or pipe 17, leading from any other number
of radiators or heaters, not here shown, with
which the heating system is provided.
‘The reference-character 18- indicates a
supply-pipeor riser which is connected with
“the previously mentioned T-fitting 5 and
leads to such other radiators or heaters with
‘which the heating system.is provided for
cenveying steam to such radiators. Con-
sg nected with-the lowest end-portion of the
veturn-riser or pipe 17 is a T-fitting 19, from
which extends a pipe 20, which is suitably
connected with the lower portion of a suit-
. able receiver, tank or condenser, as 21. A
55 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 21, said pipe 22

ke
o

~ having a hand operated regulating-valve 23 |
60 located therein, and terminating within said

‘recsiver or tank 21 in a downwardly extend-
ing- pipe-end 24. Leading. from another
*‘part of the upper portion of said receiver or
 tank 21 is a pipe 25 in which there is'a hand
&5 operated regulating-valve 26, said pipe be-

962,550.

ing connected by means of a'f‘itting 97 with
a pipe 28 which is provided with a pair of

“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 4,
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
ipes 31 and 28, and in which there is a.
valve 36, leads from the T-fitting 82.’and
extends into the upper portion. of thé re-
ceiver or tank 34, said pipe 85 terminating
within said receiver or tank 34 in a down-

75

- wardly extending pipe-end 37. 20

Suifably 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, gg
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 go
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 g5
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

an_ actuating lever or arm 44. This lever

or arm is provided upon its end-portion with 100
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, 105
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-
densation in said tank or receiver 21 is a'11e
float 52, from the opposite portions of which .-
extend suitably shaped rods or arms, as 53
and b4, respectively provided at thelr free
ends with suitably formed eyes or embracing
portions 55 which embrace and are inde- 115
pendently movable upon said red 47, sv as

to be brought in engagement with said stops

50 and 51, as the water riges or falls, to move

the rod 47 in either direction, as the case
may be, and by means of the lever or arm 44, 120
which is moved  accordingly, opening or
closing said valve 42, as will be clearly evi-
dent. : '

Teading from the tank, receiver or con-
denser 34 is a pipe 56, said pipe extending 125
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 130



. deiyer or tank 34.
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communicating with the suction-chamber 60

of a suitable pump,as 59. Inthe said pipe 58
is a T-fitting 61, -a pipe-connection 62, in
which there 18 a hand operated regulating-
valve 63, being located between sard fitting
62. and the upper interior of the said re-
Extending from the suc-

" {ion-chamber of said pump is the usual out-
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© tuating members or elenments
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let or discharge-pipe 64 The reference-
character 65 indicites the steam-cylinder of
the pump, and 66 is the exhaust which is
conmected therewith. Intermediately dis-
posed between the T.fitting 4 in the main
pipe or line 1 and the inlet 67 of said steam-
cylinder .65 is a steam-conveying pipe 68;
in which pipe arc located several T-fitlings

69, 70 and 71, and a valve 72; a pipe 75 1

-which there is a valve T4 being connected

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. Txtending from
the fitting 5 is another
which communicates with the T-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 2 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
or rod T8 are a pair of valve-lever ac-
80 "and 81,
preferably of the construction shown in
Figs. 3 and + of the drawings, and consist-
ing of link-shaped devices, the sides 82 waud
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 89, being preferably. formed with

an open portion 5% for the arrangement”

hetween the sides of the member or element
80 of a valve-spindle operating arm ot lever

: 87, adapted 1o-be detachably connected with

~ the valve 72; or, for the arrangement be-

50

55

‘within said body is

o

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. :

Referriig now-to Fig. 2 of the drawings,
it will be seen that the adiator-valve 9, pre-
viously “‘mentioned comprises 1 suitabiy
formed main hollow or chambered body 89
pro\vided with 4 suitable inlet 90 and an out-
let 91. Rotatably disposed upon a scat 92
a valve-body or element

93, which has a perforated top 94, but 18

v

65

open at the bottom, as at 95, 0 as to form a
chamber 96, The purpose of this perforated
top 94 is to permit suflicient fluid, as steam,
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,

pipe-connection 75

=

adapted to be moved over the opening of
the outlet 91, so as to provide a direct pas-
sugeway for the heating medidm entering ak
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
arranged so that said opening 98 s moved
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 lug 99 upon which 1s

arranged a socket-like end-portion 101 of an

operating stem 100 which 1s provided at its
upper end-portion with a suitably disposed
operating handle 102. The upper portion
of the said main hollow or chambered body
49 is formed with a screw-threaded part 103
upon whicl is serewed a suitably formed
closing cap or bonnet 104 This cap or
bonnet 10+ is made with a suitable screw-
threaded neck or ‘open part, as 105, through
which the valvé-stemn 100 extends, as shown,
and upon the upper portion of the said bon-
net or cap 104 1s a chambered member or
Lonnet 106 which is provided with an in-
ternally screw-threaded portion 107, so-as 1o
be adapted to be screwed upon the screw-
threaded portion of the closing cap or bonnet
104. Upon its upper portion the said mem- g
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 106,
resting directly upon a closing end-portion
109, forming a valve-seat, is a packing gas-
ket 110, or a metal disk may be used, said
disk ‘vesting upon said portion 109 which
in that case is ground to provide 2 ground
joint. The operating stem or spindle 100 is
provided with a flange 111, resting directly
upon - said gasket or packing disk 110, a
spring 112, ‘which-is arranged within the
chamber 113 and which encireles the said
spindle 100, in the manner shown, being -
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, inithe
manner shown in said Pig. 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
serewed down upon the hollow or chambered |
body 89 In this manner I have provided a
packless and quick-opening radiator valve,
Which at no time requirves any packing and
insures against the lealage of steam arvound 1
the stem of the valve. The valve is quick-
opening, about one-quarter of a turn open-
ing and closing the outlet 91, and T have pro-
duced a simply constructed racdiator-valve
which is sdmirsbly adapted - for ase in 3

76

80

90

100

10

110

115

12¢
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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 male it impossible to hold the

10

16

26

26
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35

vacpum 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
tubunlar member being provided with an ex-
ternal “screw-thread 118, upon which is
screwed a closing cap 119 preferably pro-
vided with an annular projection 120 for

screwing the cap in place. Kxtending 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 s pin or pintle 125 for

40

45

506

&b

60

1 1]

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.

ay be provided with & yoke-shaped member
197 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 180 of sub-

stantially the same or of a slightly larger
area than that of the valve-disk or plate 123,
said disk 130 being suitably-fitted 1n the an-
nular portion 181 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
182 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, I
will now briefly set forth the method of its

The said disk or plate 123

vacuum- having thus been produced,

982,550

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 arm or

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- .

viee 80, in the manner shown. It will be
well to mention here, that the other valve-

operating arm or lever 88, however, is de- .

tached from the projecting end of th® spin-
dle of the vglve 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 opéned. 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.

80

Owing to the partially open condition of

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

_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 87 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

100
105

110

that of the valve-disk or plate 123 'so that -

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-

118

casing 14 is such that it does not fit tight, .
whereby some air is permitted to. enter the

valve-casing abové the counterbalancing disk

180, 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 17, or those arranged in the line of pip-

120

ing ‘of which-the pipes 40.and 88 are part.
The - radiator-valve. 9. having also been

opened, exhaust.steam enters from the pipe
7 through the pipe-connections 8 and 10 into
the radiator .11, for heating purposes. };A
the

130
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valves 28, 96 and 63 are now closed so that
the water of condensation and any vapor
that may come from the radiator will be
caused to fow direcily into the bottom of
the closed water-receiver and condenser, the
vapor or sieam a8 seon as it eomes in con-
te ith the cold body of water, always in
the tani, being immeadiately condensed to
water, ‘ :

fAny ordinary amount of water of con-
densatis y
diators 11, Hows through the orifice 132,
from the pipe-connection 13, snd thence
through the pipes 15, 17 and 20 into the bot-
tom of the receiver or tank 21, located at
the bottom of the. retnrn-riser. The rising
water in each receiver or tauk 21 finally
floats the foat 52. so as to cause the same to
mova npward, ab the same time, sealing the
inlet to pipe 94, The upward movement of
the float 52, brings the arm 53 agninst the
stop 50, whereby the vod or stem 47 is also
moved in an upward direction, so that the
valve-operating arm or lever 44 is operated

e

0 a8 to open the valve 42, The water then

flows from ssid receiver or tank 21, into and
through the pipes 41, 28, 31, and 33, into the
bottorn of the main receiver ‘or tank 34,
where the water of condensation is collected.
Tn like manner, all other water of condensa-
tion coming through the pipe 40, passes
throngh the pipes 38, 31 and 33 into the bot-
tom of the tank or receiver 34,
ter in said tank or receiver 34 rises, it 1ifts
the float 77, and produces an upward move-
ment of the stem or rod 78, and the device
80 connected with said stem or rod, the wa-
tor 2t the same time sesling the inlet end
of the pipe 87. The upward movement of
the szid device 80, by means of the pin, stud,
or the like, 85, being brought in lifting en-
gement with the end of the valve-operat-
ing arm or lever 87, meves the latter and

on
5

opens wide the valve 72. A full supply of

live stearh, from the pipe 1, is thereby per-
mnitted tG enter the steam-chamber or cyl-
inder of the pump, through the pipe 68, so
as to cause the rapid working of the latter.
The tesalt will be that the excessive collec-
tion ‘of #He water of condensation in the
tanks. or receivers 34 and 21, will be punped

therefrom, and will be exhausted at the

pump through the outlet pipe 64, as will be
clearly undevstood. The lowering levels of
the different bodies of water. in the receivers
or tunks 34 and 21, produce o lowered- con-

dition of the ﬂ(mt’f, 5o that the valve 72 is |

aguin closed and the valve 42 is also closed,
thus bringing the entire system once more
down to its normal cendition, for the repeti-
tion of the various steps in the method or
process hereinubove described.

T case of a large supply of water of con-
densation in the radiator, at such {ime after
the valve 9 hasbecn kept closed, or that may

jon resulting in the radiator or ra-

Asg the wa-

550 5

have collected in the pipe connections be-

tween the radiator and the drainage valve
14, when the pump is rapidly set in opera-
tion, the inereased supply of water lifts the
said disk or valve or plate 123 to such a
degree, that the water of condensation 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 heai the radiators,
it may be desired to periodieally 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
arm 88 being arranged between the sides of
the device #1, so as to rest upon the pin or
stnd 85 of gaid device. The upward move-
ment of the rod or stem 78, also moves said
device 81 ingn upward direction, so that the
valve 76 is opened, whereby live steam from
the pipes 1 and 68 enters the pipe 73 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 ungerstood. 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 disgon-
nected, or left in its connected relation, so
that the wvalve 76 will be Intermittestly
opened and closed, so that live steam will
be periodically admitted into the radiators,
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 otherwiss. oo

Frowm 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
overfome.

I claim:— L

1. A heating system comprising a radia-
tor, & main pipe leading. to and connected
with said radiatox, and a pump, ssid pump
having a steam and a suction chamber, &
return-riser leading from said radiator, a
valve in said main pipe for admitting live
steam %o the radiator, said valve being nor-
mally “closed, a pipe connected ‘with and
leading from said main pipe to the steam-:,
chamber of the pump, an automatically con-
{rolled valve in said last- mentioned pipe,
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pipe-connectiong between the suctien 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.
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2. A heating system comprising a radia-

tor, a main’ pipe deading to and commected:

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-
mally closed, a pipe connected with and
leading from said main pipe to the steam-
<hamber of the pump, an automatically con-
trolled valve in said last - mentioned pipe,
pipe-connections between the suetion cham-
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 main pipe to the steam-chamber
of the pump. . =~ : - C
8. 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 pipé on opposite sides of said par-
tially closed valve, a normally closed valve
in said by-pass pipe, pipe conuections 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 antomatic-

ally. controlling the said valve in said by-
pass pipe and the operation of the pump 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-viser 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 vilve in said
pipe, said valve being only vartially open
50 as to admit.a limited quantity of steam
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to the steam-chamber of the pump fer viowly
operating the same, a by-pass pipe connected
with said pipe on opposite sides of said par-
tially closed valve, a nermelly 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 instrimentalities located
between said pipe-connections for autoraatic- -
ally controlling the said valve in said by- 78
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 veturn-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 pumip, said pump
having a steam charaber and a suction cham-
ber, a pipe between said main pipe and the
steam-chatnber of the pump, a valve in said.
pipe, said valve being only partiaily open
so as to admit a limited quantity of steam -
to the steam-chamber of the pump forslowly
operating the same, a by-pass pipe connected
with said pipé on opposite sides of said par-
tially closed valve, & normally closed valve
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 flcat floating upon the suy-
face of the water of condenmsation in said
tank, and mearns 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 fgom
the radiator and withdraw the excess water
of condensation from the tank. o

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- 11§
ber, a pipe between said main pipe snd the,
steam-chamber of the-pump, a valve in said/
pipe, said valve being only partidlly open
so as to admit a limited quantity of steam
to the steam-chamber of the pump for slowly
operating the same, a2 by-pass pipe connected
with said pipe on opposite sides of said -
partially closed valve, a normally. closed
valve in sald by-pass pipe, a closed tank
for receiving water of - condensation, 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 1%
and operated from said float for opening .-
and closing the normally closed vaive in
suid by-pass pipe, all'arvanged to exhaust
the air from the radiator and withdraw the
excess water of condensation from the tank, *?
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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 guantities of

- water of condensation from the radiator, a
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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-chamber of the pump for slowly
operating the same, a by-pass pipe connected
with said
tially closed valve, s normally closed valve
in said by-pass pipe, a closed tank for re-
ceiving Waterio:lP 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-
sation in said tank, and means connected
with and operated from said float for open-
ing and closing the normally closed valve
in snid by-pass pipe, all arranged to exhaust
the air from the radiator and withdraw the

excess water of condensation from the tanl.
35

8. 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 arid 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 Jeading from the main pipe
to said pump, o valve in said pipe, said valve

being only partially open so as.to admit =
limited quantity of steam to the steam-cham-
ber of &\e pump for slowly operating the
same, a by-pass pipe connected with said
pipe on opposite sides of said partially

closed valve, & normally closed valve in said -
by-pass pipe, & closed tank for “regeiving,

water of -conéeﬁsﬁ,@i‘o_ﬁ;’ 2 'pipe connection be-

tween the refurn-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 from
the radiator and withdraw the excess water
of condensation from the tank, and a sealing

pipe on opposite sides of said par-.

e water of conden-

'{

" connection

4

ing the escape of any vapor from the return
riser, substantially
set forth.

9. In a steam-heating apparatus, a vacu-

um-producing source, a main pipe with which
said vacunm-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 veceiving water of condensation
from said first-mentioned tank, a4 pipe-con-
nection between said tanks, a normally closed

“valve in said pipe-connection, and a float in

said first-mentioned tank, means connected

as and for the purposes.

means in siid system of piping. for prevent-
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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 vacium-
producing source, and"mieans in satd 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,

said radiator being also connected with said

a closed tank below the radiator

main pipe,
o water of condensation, a pipe-

for receivin
connection
tank, and a main closed tank for receiving

Between the radiator and said
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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

106

‘pipe-connection, and a float in said’ first- °

mentioned tank, means connected to and op-
erated by said float for automatically -open-
ing and closin i i
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, all-ar-
ranged to exhaust the air from the radiator
and withdraw the excess water of condensa-
tion from said tanks. U
11,-In g heating system, a main pipe, & ra-
diator, a pipe for conveying a heating flnid
to the radiator, a pump comprising & steam

said valve, a pipe connecting.
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chamber and -a suction-chamber, a pipe lead- .-

ing from said main pipe to said pump for
conveying steam to. the steam cha#mber “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 clesed tank for réceiving
the water of condensation from said first-
mentioned tank, a pipe-counection between
$2id tanks, a normally closed valve in 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 main tank with the suction-
chamber of the pump, and means connected

‘to said. main tank apd operated by the rise

and fall of the water of condensation in
said main tank for automatieally control-
ling said pump, all arranged to exhaust the
sir from the radiator and withdraw the ex-
cess water of condensation from said tanks.

12. In ‘s 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 stesm 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, & closed tank below the radiator for
recelving 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-meén-
tioned tank, a pipe-connection between said
tanks, a normally closed valve in said pipe-
connection, and_a float in said first-men-
tioned tank, means connected to and oper-
ated by said float for automatically opening
and closing said valve, & pipe connecting
seid 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 and opefated
frem 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 said tanks. '

13. In 2 steam-heating apparatus, & vac-
uum—pro@ucing 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 & main

closed tank for receiving water of conden-
sation 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,
xeans connected to and operated by said
float for automatically opening and closing
said valve, a pipe connecting said. main tank
with the vacium - 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-
matically controlling the vacuum-producing

soures, all arranged fo exhanst 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 system of piping for preventing the es-
cape of any vapor from the return - riser,
when the water in said first-mentioned tank
veaches o predetermined height.

14. In & steam-heating apparatus, a steam-

pump.a main pipe conpectes ith said pump,

a radiator and veturn riser, a.closed tank
below the radiator for receiving waler of
condensation, a pipe-connection befween the
return-riser and said-tank, and 2 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
sald first-mentioned tank, means conmnected
to and operated by said float for antomat-
ically opening and closing shid 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
puinp, all arranged to exbanst the air from
the radiator and withdraw the excess water
of condensation from said tanks, aud being
adapted to act as a sealing means in the sys-
teni of piping for preventing the ¢seape of

any vapor fiom the return-riser when the
water i said firstanentioned tank reaches a
predetermined height.

" 15. In a heating system, a main pipe, a
vadiator, a pipe for conveying a heating
fluid to the radiator, and a return-riser, a

ump comprising a steam chamber and a
2 B t=]

suction-chamber, a pipe leading from said
M t~]

‘main pipe to said pump for conveying steam

to the steam chamber of said pump, a closed
tank below. the radiator for veceiving water
of condensation, a pipe-conunection bétween
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 first-mentioned tank,
means connected to and operated by said
float for automatically opening and closing
said valve, 2 pipe connecting said main tank
with the suction-chamber of the pump, and
means copnected to said main tank and op-
erated by the vise and fall of the water of
condensalion in said main tank for auto-
matically controlling said pump, all ar-
ranged to exhaust the air from the radiator
and ‘withdraw the exress water of conden-
sation: from said -tanks, and alse 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 g
predetermined height.

16. In a heating system, a main pipe, a
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radiator, » pipe for conveying a heating
fluid to the radiator, and a' return-riser, a
pump comprising a steam chamber and &
suction chamber; a pipe leading from said
main pipe to said pump, a valve in said
pipe, said valve bein_ 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 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
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-con-
nection between said tanks, a normally
closed walve in said pipe-connection, and
a float in said first-mentioned tank for auto-
matically opening and closing said valve, a
pip€ 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
suld float and said valve in the by-pass pipe,
satd means being operated from. said float
for openiiig 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
means in the system of piping for-prevent-
ing the escape of -aniy vapor from the return-
riser when the water in the first-mentioned
tank rises to a predetermined height.

17. In a healing system, a radiator and re-
turn-riser, means for supplying a heating
medium to said radiator, a return-valve lo-
qated between said radiator and said riser,
said return-valve heing 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 nereased 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-counection,
and a float in said first-mentioned tank,
means counccted 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
meuns 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 contrelling 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-
tarn-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, w 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 main
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 froem the radiator and
withdraw the excess water of condensation
from said tanks. o

19. In a heating system, a main pipe, a
radiator and return-riser, a return-valwe lo-

-cated between gald 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 pips 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 steaw to the steam chamber of said
pump. 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
veceiving the water of condensation ;from

said first-mentioned tanl, 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
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operated by said float for automatically

opening and ¢losing said valve, a pipe -con-
necting said main tank with the suction-
chamber of the pump, and means connected
to sald 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 szid tanks.

120

125



10

15

20

25

30

35

40

45

50

56

60

v65

'20. 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 oper-
ate automatically and allow the passage of
air as well as small quantities of water {rom

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-chan-
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-chamber of the
pump 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 recelv-
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 smid
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
sald 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 fue opening

~and closing ¢ 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 systens, a radiator and
return-riser, means for supplying a healing
medimm to said radiator, a return-valve lo-
caled 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 quantitics 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-conuection, 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-
uum-producing source, all arranged to ex-
haust the air from said radiator and with-
draw the excess water of condensation from
said tanks, and also being adapted to act as
a sealing member in the system of piping
for preventing the escape of any vapor from
the return-riser 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 jheating
medium te 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
recelving the water of condensation, a pipe-
counection 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 svid
pipe-connection, and a float in said first-
mentioned tank, means connected to and op-
crated by said float for automatieally open-
ing and closing said valve, a pipe connecting
satd main tank with the suction-end of the
pinp, and means connected to said main
tank and- operated by the rise and fall of
the ‘wateir of contlensation in said tanlk for
automatically controlling the pump,’all ar-
ranged 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 thie escape of any vapor from
the riser, when the water in the first-men-
tioned tank is above a predetermined 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 constracted to op-
erate antomatically 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
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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
sald pump, a closed tank below said radiator,
for receiving the water- of condensation, a
pipe-connection between ‘the return-riser
and said tavk, 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

10
15

20

and operated by said float for automatically
opening and closing said valve, a pipe con-
necting said main tank with the suction-
chlamber 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, dll arranged to exhaust the air
from the radiator and withdraw thle excess
water of condensation from said tanks, and

adapted to_act as a sealing miember 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-

"determined height.

247 In a heating system, a main pipe, 4
radiator and return-riser, & 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
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for the passage of increased quantities of
water of condensation from the radiator, a
pipe for conveying a heating vapor or steam
to the radistor, a pump comprising a steam-
chamber and an exhaust chamber, a pipe
leading from the main steam pipe to sald
pumps 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, &
‘by-pass pige 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 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 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 and closing said valve, a pipe-connecting |
£ . ; ; |
said main tank with the suction chamber of

__the pump, a floaé upon the surface of the

A

i 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

ing the escape of any vapor from the riser,
when the water in said first-mentioned tank
is above & predetermined height.

95. In a heating apparatus, a main heat-
ing fiuid-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

tion in said receiver and condenser for pe-
viodically opening and closifg said valve
and supplying steam to the radiator.

96. In a heating apparatus, 2 main heat-
ing fluid-conveying pipe, a radiator con-
nected therewith, a,_ teturn-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. :

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

- JOHN COLLIS.

‘Witnesses:
Freok. C. FRAENTZEL,
¥, H. W. FragNTZEL.

and. operated from the water of condensa--
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said, tanks, and adapted to act as a sealing
.member in the system of piping for prevent- -
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